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ൡಽɁͽǾίަȝɛɆʡʷɺʳʩʽɺɥᚐșҰȾǾ॒ȭࣷᇋǾҤॅᚽᏚ
ʫ˂ɵ˂ȝɛɆյ͇ࠖൡبʫ˂ɵ˂ɁᝢంɥྏᝣȪǾю߁ɥԚґျᜓ
ȪȹȢȳȨȗǿ
ɑȲǾᝢంɂጦ܅ȪȽȗɛșȾ۾ҒȾίከȪȹȢȳȨȗǿ

Before starting operation, maintenance, or programming, carefully read the 

manuals supplied by Mori Seiki, the NC unit manufacturer, and equipment 

manufacturers so that you fully understand the information they contain.

Keep the manuals carefully so that they will not be lost.
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• ȦɟɂǾಊࣻ͢ᇋጀൡᛏͽȟᄉᚐȪȲඩࣻȽᝢంȺ
Ȭǿ

• This is an original instruction manual officially issued by Mori 

Seiki.

• ൡಽȝɛɆᝢంɁᓦȾȻɕȽȗǾȦɁᝢంɂ̙
֖ȽȪȺ۰ȨȮȹᬯȢȦȻȟȕɝɑȬǿȰɁȲɔǾȦɁ
ᝢంȻൡಽȻɁᩖȺǾ۹ߵю߁ɁᄾᤏȟႆȫɞȦȻɕȕ
ɝɑȬɁȺǾȕɜȞȫɔȝɝ႑Ȫ˨ȥɑȬǿᝢం
Ɂ۰ɂǾ࿂ȻȪȹᝢంႭհɁȾɛȶȹԖ
ҝȨɟɑȬǿ

• The contents of this manual are subject to change without 

notice due to improvements to the machine or in order to 

improve the manual. Consequently, please bear in mind that 

there may be slight discrepancies between the contents of 

the manual and the actual machine. Changes to the 

instruction manual are made in revised editions which are 

distinguished from each other by updating the instruction 

manual number.

• ൡಽȻᝢంɁᜤᢐю߁ȟႱȽɞکնȕɞȗɂ˪ᅩ
Ƚю߁ȾȷȗȹɂǾࣷᇋȾȝץȗնȮᬯȠǾ˪ཟɥᜓ
ȪȲșțȺൡಽɥȧΈႊȢȳȨȗǿ˪ཟɥරȪȲɑɑൡ
ಽɥΈႊȨɟȹႆȫɞᄽǾᩖɁૺȾȷȗȹɂǾࣷᇋ
ɂ͖ɥ២ȗɑȮɦǿ

• Should you discover any discrepancies between the 

contents of the manual and the actual machine, or if any part 

of the manual is unclear, please contact Mori Seiki and clarify 

these points before using the machine. Mori Seiki will not be 

liable for any damages occurring as a direct or indirect 

consequence of using the machine without clarifying these 

points.

• ȦɁᝢంɁˢȕɞȗɂпɥᛓќǾᛓᛏǾᢆќȬ
ɞȦȻɂǾȕɜȞȫɔಊࣻ͢ᇋጀൡᛏͽɁ୫ంȾɛɞ
պȟིȗ᪅ɝᜬȨɟɑȮɦǿ

• All rights reserved: reproduction of this instruction manual in 

any form, in whole or in part, is not permitted without the 

written consent of Mori Seiki.

టᛏֿᴥൡಽȝɛɆȰɟȾ͇ࠖȬɞᜫ϶ᴦɂǾΈႊȬɞّǾ
ɁศऺǾಐȾᤛնȪȲɕɁɥᛏͽǾҋᔸȪȹȗɑȬڒ٥
ɁȺǾȝറȟศऺǾಐɁႱȽɞّǾڒ٥ɋᢡҋǾᢆۨ
ȝɛɆሉᜫɥȬɞȦȻɂȺȠɑȮɦǿ
ɑȲǾటᛏֿɂǾ۶ّའఉȝɛɆ۶ّ៸ศȾژȸȢҤ
៦࿎ȾᝉछȪɑȬǿȪȲȟȶȹǾటᛏֿɥᢡҋȬɞکնȾ
ɂǾպศȾژȸȢᜬժȟ॒ᛵȻȽɞکնȟȕɝɑȬǿ

The product shipped to you (the machine and accessory 

equipment) has been manufactured in accordance with 

the laws and standards that prevail in the relevant 

country or region. Consequently it cannot be exported, 

sold, or relocated, to a destination in a country with 

different laws or standards.

The export of this product is subject to an authorization 

from the government of the exporting country. Check 

with the government agency for authorization.
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ᤛնɁю߁Ⱦȷȗȹ
About Declaration of Conformity

ᴹ EC ᤛնᴻ <Declaration of EC Conformity>

ಊࣻ͢ᇋጀൡᛏͽɂǾඔࡻտȤȾҋᔸȨɟȲటᛏֿᴥNC

உᄷǾʉ˂ʕʽɺʅʽʉǾᛓնӏࡾൡᴦȟ˩ᜤɁᛵ̜ᬱȾ
ໄચȪȹᜫǾᛏᣲȨɟȹȗɞȦȻɥȪɑȬǿ

Mori Seiki declares that the machine tool shipped to Europe 

(NC lathe, turning center, or multi-axis machine) is designed 

and manufactured in conformity with the following 

requirements.

1. EC ͎ 1. EC directive

Machinery Directive 2006/42/EC Machinery Directive 2006/42/EC

EMC Directive 2004/108/EC EMC Directive 2004/108/EC

Low Voltage Directive 2006/95/EC Low Voltage Directive 2006/95/EC

2. EN ಐ 2. EN standards

EN ISO 12100-1 EN ISO 12100-1

EN ISO 12100-2 EN ISO 12100-2

EN 50370-1 EN 50370-1

EN 50370-2 EN 50370-2

EN 60204-1 EN 60204-1

3. ISO ಐ 3. ISO standards

ISO 23125 ISO 23125

ᴹൡሗᴻ <Machine Model>

۹ൡሗыႊɁའǾᅁႩ Description of machine models is omitted because this manual 

applies to multiple machine models.

ᴹᛏᣲᐐᴻ <Manufacturer>

ಊࣻ͢ᇋጀൡᛏͽ MORI SEIKI CO., LTD.

Ȏ 450-0002 ঢ়ᅺᅇջաࢍࠎ˹రԖջᮟ 2 ˣᄻ 35 Ⴍ 16 հ 2-35-16 Meieki, Nakamura-ku, Nagoya City, Aichi 450-0002, 

Japan

ᴹ੫ᚓʟɫɮʵኄɁץȗնɢȮаȾȷȗȹᴻ <Contact Address for Inquiry Regarding Technical Files>

MORI SEIKI GmbH
Head Office
Antoniusstrasse 14, 73249 Wernau, Germany
Phone: (49)-7153-934-0 Fax.: (49)-7153-934-220
Technical Centers
Stuttgart, München, Hamburg, Düsseldorf, Chemnitz

MORI SEIKI (U.K.) LTD.
Head Office
202 Bedford Avenue, Slough SL1 4RY, England
Phone: (44)-844-800-7647 Fax.: (44)-844-800-7648
Technical Centers
London, Birmingham

MORI SEIKI FRANCE S.A.S.
Head Office
Parc du Moulin, 1 Rue du Noyer BP 19326 Roissy en France 95705 Roissy CDG Cedex, France
Phone: (33)-1-39-94-68-00 Fax.: (33)-1-39-94-68-59
Technical Centers
Mori Seiki France Sud-Est S.A.S., Prague

MORI SEIKI ITALIANA S.R.L.
Head Office & Technical Center
Via Riccardo Lombardi N. 10, 20153 Milano, Italy
Phone: (39)-02-4894921 Fax.: (39)-02-48914448

MORI SEIKI ESPAÑA S.A.
Head Office & Technical Center
Edificio Sant Cugat Trade Center III Avda. de les Corts Catalanes, 9-11, Entidad 16D
08173 Sant Cugat del Valles (Barcelona), Spain
Phone: (34)-935-75-36-46 Fax.: (34)-935-75-08-47



4

DMG / MORI SEIKI Turkey (DMG MORø SEøKø øSTANBUL MAKøNE TøCARET VE SERVøS LøMøTED ùøRKETø)
Head Office & Technical Center
Ferhatpaúa Mah. Gazipaúa Cad. No.11 34885 Ataúehir, østanbul, Turkey
Phone: (90)-216-471-66-36 Fax.: (90)-216-471-80-30
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ൡಽȾȷȗȹ
About Machine

ᴹȦɁൡಽȾȷȗȹᴻ <Basis>

ȦɁൡಽɂఊɁ੫ᚓɥᮠΈȪȹͽɜɟȲҒҭႊ NC ࡾͽൡ
ಽȺǾҒҭࡾщǾႆྲɥΈႊȪǾᢆوʹ˂ɹɥӏࡾȬɞȦȻ
ɥَȪȹᜫȨɟȹȗɑȬǿȦɁൡಽɂǾᛏᣲཟȺˢᓐ
ᄑȾᝓɔɜɟȲާпҬǾژໄȽɜɆȾ̈́റȾᤛնȬɞɛș
ᜫȨɟȹȗɑȬǿɑȲǾᒲӦͽǾਖ਼ӦͽȼȴɜȾɕߦ
ख़ȪȹȗɑȬǿ

This machine was designed and built using state-of-the-art 

technology for the purpose of machining rotating workpieces 

using cutting tools and soft jaws. This machine complies with 

generally recognized safety regulations, standards and 

specifications at the time of manufacture. This machine is 

suitable for manual and automatic operation.

ᴹΈႊȺȠɞࡾщᴻ <Tools>

ȦɁൡಽɂˢᓐᄑȽஉҭࡾщȻࡾᢆوщ *ᴥʩ˂ʴʽɺǾʓ
ʴʵǾʉʍʡȽȼᴦȾߦख़ȪȹȗɑȬǿᆅҭࡾщȝɛɆ࿑ය
щɁΈႊȾȷȗȹɂǾ̜ҰȾࣷᇋȾȧᄾᝬȢȳȨȗǿࡾ

This machine is capable of using common turning tools and 

rotary tools* (such as milling cutters, drills, and taps). Contact 

Mori Seiki before using grinding tools or special tools.

նǿکख़ȪȲൡಽɁߦщȾࡾᢆو * * For machines equipped to use rotary tools.

ᴹӏࡾȺȠɞጨయᴻ <Materials>

ȦɁൡಽɂᦂࠖɗൗᑥǾʡʳʃʋʍɹȽȼɁӏࡾɥᄻᄑȻȪ
ȹȝɝɑȬȟǾʨɺʗʁɰʪǾɵ˂ʦʽǾʅʳʩʍɹǾజయ
ȽȼɁӏࡾɥްȪȹᜫȨɟȹȗɑȮɦǿȦɟɜɁጨయɥ
ӏࡾȬɞکնȾɂǾ̜ҰȾࣷᇋȾȧᄾᝬȢȳȨȗǿ

This machine is designed for machining metal, resin, and 

plastics. It was not intended for the machining of materials 

such as magnesium, carbon, ceramics, and wood. Contact 

Mori Seiki before using these materials.
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ʨʕʯɬʵȾȷȗȹ
About this Manual

• ॒ᛵȽȻȠȾȬȣՎྃȺȠɞɛșȾǾ۾ҒȾίከȪȹȢȳ
Ȩȗǿ

• Keep this manual in a clearly marked location to ensure easy 

access when necessary.

• ю߁ȟ˪ᅩȽȻȠɂǾࣷᇋɿ˂ʝʃᩌȾȝץȗնɢȮ
ȢȳȨȗǿ

• Contact the Mori Seiki Service Department if any part of the 

manual is unclear.

• ጦ܅ɑȲɂૺȪȲȻȠɂǾࣷᇋɿ˂ʝʃᩌɑȲɂ៧ۨ
ȾȧᣵፅȢȳȨȗǿࣆ

• Contact the Mori Seiki Service Department or your distributor 

if this manual is lost or damaged.

• ൡಽɁᓦȾȻɕȽȗǾ̙֖ȽȪȺ۰ȬɞȦȻȟȕɝɑ
Ȭǿ

• The contents of this manual are subject to change without 

prior notification due to improvements to the machine.

• ᜬժȽȪȾᛓќǾᛓᛏǾᢆќȬɞȦȻɥᇣඨȪɑȬǿ • All rights reserved: reproduction of this instruction manual in 

any form is not permitted without the written consent of Mori 

Seiki.

• టంɁͅȾɕյሗʨʕʯɬʵɗ୳ȟ϶țɜɟȹȗɑȬǿ
ȦɟɜɁʨʕʯɬʵɗ୳ɕ۾ҒȾίከȪǾӛȾ๊ႊȪ
ȹȢȳȨȗǿ

• Various manuals and documents are supplied with the 

machine in addition to this manual. Keep them close to the 

machine to enable easy reference.

• ᛵȽา̜ᬱɥ “ ൡಽɥާпȾΈႊȬɞȲɔȾ ” ȾɑȻ
ɔȹᜤᢐȪȹȗɑȬǿటൡȾᩜȬɞȬɌȹɁͽഈɥᚐșҰ
Ⱦ॒ȭᝣɦȺȢȳȨȗǿ

• The important precautions are compiled in the “FOR SAFE 

MACHINE OPERATION” section. You must read this section 

before performing any operations relating to the machine.

• ట୫˹ȺɂǾಓԖҒɝȝɛɆୣߴཟɂඒɁ᚜ᜤȻȪȹȗɑ
Ȭǿ

• The following number formatting is used in this manual:

ಓԖҒɝᴷ“,”ᴥɽʽʨᴦ Thousand separator: “,” (comma)

ཟᴷ“.”ᴥʞʴɴʓᴦୣߴ Decimal separator: “.” (period)
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ʨʕʯɬʵȺΈႊȪȹȗɞَᜤհȾȷȗȹ
Signal Word Definition

8Բ᪙ 8 DANGER

ඳ̪ɗ۾ȽϾȻȽɞǾࢃȪᣓȶȲԲ᪙ȽৰɥऀȠᠭȦ
ȪɑȬǿ

Indicates an imminently hazardous situation which, if not 

avoided, will result in death or serious injury.

8ឬ֖ 8WARNING

ඳ̪ɗ۾ȽϾȻȽɞǾ٣ᄑȾԲ᪙ȽৰɥऀȠᠭȦȪ
ɑȬǿ

Indicates a potentially hazardous situation which, if not 

avoided, could result in death or serious injury.

7า 7 CAUTION

۾ȾɂᒴɜȽȗϾȻȽɞǾ٣ᄑȾԲ᪙ȽৰǾɑȲɂ
ൡಽɁૺϾɁɒɥႆȫɞԲ᪙ȽৰɥऀȠᠭȦȪɑȬǿ

Indicates a potentially hazardous situation which, if not 

avoided, may result in minor injury or damage to the 

machine.

2 าᜤ 2 NOTE

าȬɞȦȻȟɜɥᝢȪȹȗɑȬǿ Indicates items that must be taken into consideration.

1 ՎྃȬɞᬱᄻɥᇉȪȹȗɑȬǿ 1 Indicates items to be referred to.

5ᅺȶȹȗɞȻीȬɞȦȻȟɜɥᝢȪȹȗɑȬǿ 5Indicates hints.

ᴷ Example:

ʡʷɺʳʪΈႊɥᇉȪȹȗɑȬǿ Indicates program-applied examples.

[ ] Բ᪙Ǿឬ֖ǾาȾᜤᢐȨɟȲา̜ᬱɥަɜȽȗ
ȻǾu  ᵚюȾ᚜ȪȲԲ᪙ȝɛɆ̷ᡵ̜ɗൡಽɁ᪩
ȾȷȽȟɝɑȬǿ

[ ] Failure to observe the precautions (hazards, warnings 

and cautions) will lead to the hazards indicated in 

square brackets [ ], injuries or machine trouble.
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1 ከျᐐȝɛɆᄶᅚᐐɋɁȝ᭐ȗ
FOR USERS AND SUPERVISORS

1. టంɁю߁ɥԚґျᜓȪǾ॒ᛵȽȻȠȾȬȣՎྃȺȠɞɛ
șȾȪȹȢȳȨȗǿ

1. Understand the contents of this manual thoroughly. Store 

this manual close to the machine to enable easy reference 

whenever necessary.

2. ͽൡಽɁᅺឧȟȽȗ̷ɗԚґȽᜡᎃɥՙȤȹȗȽȗ̷Ⱦࡾ
ൡಽɁͽǾίަȝɛɆʡʷɺʳʩʽɺɥᚐɢȮȽȗȺȢ
ȳȨȗǿɑȲǾԚґȽާпଡ଼ᑎɥՙȤȲ̷͏۶Ɂکࡾюȝ
ɛɆൡಽᜫᏚکɋɁҋоɝɥᇣඨȪȹȢȳȨȗǿ̜ȟ
ᄉႆȪȹɕࣷᇋɂ͖ɥ២ȗɑȮɦǿ

2. Do not allow persons who lack basic knowledge of the 

machine or sufficient training to perform operation, 

maintenance or programming of the machine. Prohibit 

anyone without sufficient safety training from entering the 

plant and vicinity of the machine. Mori Seiki is not liable for 

accidents.

3. టൡɂ̡ȟඩࢠȺᡵͶȾ˪ᒲႏɁȽȗ̷ȟΈႊȬɞȦȻ
ɥްȪȹᛏᣲȨɟȹȗɑȬǿʤ˂ʃʫ˂ɵ˂ኄǾڋᣅɒ
ԗჵൡبɥધȷ̷ɁΈႊɂްȪȹȗɑȮɦǿ᪨Ɂͽഈ
ɂȝറɁ͖ɁɕȻȺᚐȶȹȢȳȨȗǿ

3. This machine is manufactured for use by persons with 

normal senses and not-physically-challenged. Not 

compliant for use by persons with implanted medical device 

directives such as pacemakers. Actual machine operations 

are the sole responsibility of the user.

4. ൡಽͽഈȾȷȗȹǾͽഈᐐȾ̜ҰȾԚґȽᜡᎃǾଡ଼ᑎɥ
ᚐȶȹȢȳȨȗǿ

4. Provide operators with sufficient training and education 

prior to operation.

5. ΈႊᄻᄑȾᤛնȪȲӏࡾస͔ɥขްȪȹȢȳȨȗǿ 5. Determine the most appropriate settings.

6. ࣷᇋȾིȺൡಽɥᣲȪȽȗȺȢȳȨȗǿིᣲȾ
ɛȶȹႆȫȲ̜ȾߦȪȹࣷᇋɂ͖ɥ២ȗɑȮɦǿ

6. Do not change or modify the machine without prior 

consultation with Mori Seiki. Mori Seiki is not liable for 

accidents.

7. ൡಽȝɛɆͽഈ׆Ⱦ॒ᛵȽާпί឴ኍɥȻȶȹȢȳȨȗǿ 7. Take adequate safety measures for both machine and 

operators.

8. టൡɥศऺǾಐɁႱȽɞّǾڒ٥ɋᢡҋǾᢆۨȝɛɆሉ
ᜫȺȠɑȮɦǿ

8. Do not export, resell or relocate the machine to a 

destination with different laws or standards.

9. ˥ˢ̷ᡵ̜ȟᠭȦȶȲکնǾከျᐐɑȲɂᄶᅚᐐɂǾ២
ϾᐐɥୗӒȪǾ॒ᛵȾख़ȫୗॲɥ֣ɆǾख़ॲѿᏚɥȬɞ
ȽȼɁ፯ॲᏚɥᚐȶȹȢȳȨȗǿ

9. If by any chance an accident occurs, managers or 

supervisors must rescue the injured person, then call an 

ambulance as necessary and take emergency measures 

such as first aid.
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2 ͽഈᐐɋɁา
PRECAUTIONS FOR OPERATORS

1. టʨʕʯɬʵɁᜤᢐю߁ɥԚґျᜓȪȹͽഈɥᚐȶȹȢȳ
Ȩȗǿ

1. Before operating or programming the machine, or 

performing maintenance procedures, read and understand 

the instruction manuals thoroughly.

2. టൡɂ̡ȟඩࢠȺᡵͶȾ˪ᒲႏɁȽȗ̷ȟΈႊȬɞȦȻ
ɥްȪȹᛏᣲȨɟȹȗɑȬǿʤ˂ʃʫ˂ɵ˂ኄǾڋᣅɒ
ԗჵൡبɥધȷ̷ɁΈႊɂްȪȹȗɑȮɦǿ᪨Ɂͽഈ
ɂȝറɁ͖ɁɕȻȺᚐȶȹȢȳȨȗǿ

2. This machine is manufactured for use by persons with 

normal senses and not-physically-challenged. Not 

compliant for use by persons with implanted medical device 

directives such as pacemakers. Actual machine operations 

are the sole responsibility of the user.

3. ̜ҰȾͽഈȾ॒ᛵȽᜡᎃȝɛɆଡ଼ᑎɥՙȤȹȢȳȨȗǿ 3. Prior to machine operation, take necessary training and 

education.

4. టంȾ “ ȺȠɞ ” ȻంȗȹȗȽȗ᪅ɝǾ“ ȺȠȽȗ ” ɑȲɂ
“ ȪȹɂȗȤȽȗ ” ȻᐎțȹȢȳȨȗǿ

4. Assume that something is impossible unless the manual 

specifically states that it can be done.

5. ᥕɗᗧ࿎ɥ࢛ɆȲৰȺɂͽഈȪȽȗȺȢȳȨȗǿᅋ
ɥᄉȪȲɝǾᪿ˹ӌɥͲ˩ȨȮȲɝȬɞᗧɥఏႊȪȹȗ
ɞکնɕͽഈȪȽȗȺȢȳȨȗǿ

5. Never operate, maintain, or program the machine while 

under the influence of alcohol or drugs. Never operate, 

maintain, or program the machine while taking medicines 

which may induce sleep or reduce concentration.

6. ൡಽȾࢊȠᣅɑɟɞԲ᪙ॴɁȕɞᢞɗʗɹʉɮȽȼᚽᡵ
щɥ۶ȪǾ᚛ఏᴥʟɫʃʔ˂ǾʦʉʽǾʣʵʒȽȼᴦɗᭀ
ᯢɥțȹȢȳȨȗǿ

6. Take off accessories such as a ring or a tie which may be 

entangled by the machine, and trim clothing (fastener, 

button, or belt) and hair.

ᵘࢊᣅɑɟᵚ [Entanglement]

7. ާпᬊǾί឴ʫɶʗȝɛɆʢʵʫʍʒɥᅔႊȪȹȢȳȨ
ȗǿ

7. Wear safety shoes, eye protectors and a hardhat at all 

times.

8. ፯ॲ̜ৰᴥ̜ɗཌདᴦȟᄉႆȪȲکնǾᣱɗȞȾᄶᅚᐐ
Ⱦ֖ڨȪǾᄶᅚᐐɁᇉȾिȶȹߦख़ȪȹȢȳȨȗǿ

8. If an emergency situation such as an accident and a fire 

occurs, report it immediately to the supervisor and follow 

the instruction of the supervisor.
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͏˩Ɂឬ֖ɥަɜȽȗȻǾཌདɗൡಽɁᆍૺȾȷȽȟɝɑȬǿ
ᛏֿɁඑȾɛɞཌད͏۶ɂǾࣷᇋɂ͖ɥ២ȗɑȮɦǿ

Failure to observe the following warnings may result in a fire or 

machine damage.  Mori Seiki is not liable for any fire whose 

cause is other than a product defect.

1. ɹ˂ʳʽʒɥΈႊȪȹӏࡾȬɞکն 1. When machining using coolant

• ɴɮʵʫ˂ɵ˂Ɂ MSDSᴥԇޙ࿎ኄާпʑ˂ʉʁ˂
ʒᴦɥ᠔оЫȞɜȝറᒲᡵȺоਖ਼ɁșțǾൡಽȾߦȪ
ȹԇޙᄑȾफᬭɁȽȗɹ˂ʳʽʒɥȧΈႊȢȳȨȗǿ
MSDS ȾᜤᢐȨɟȹȗɞ̷ͶɋɁफᬭɗίከศȾȷȗ
ȹɕԚґȧาȢȳȨȗǿ

x Obtain the MSDS (MATERIAL SAFETY DATA SHEET) 

from the coolant manufacturer directly yourself as the 

customer and use coolant without any chemical effects 

on the machine. Please be sure to pay careful attention 

to the effects on the human body and the storage method 

described in the MSDS.

• ᒲӦᤆᢆɥᩒܿȬɞҰȾǾɹ˂ʳʽʒʉʽɹюɁɹ˂ʳ
ʽʒᦀɥᆬᝓȪǾ˪ᠴȪȹȗɞکնɂᛃፈȪȹȢȳȨ
ȗǿҒҭཟȾԚґȽɹ˂ʳʽʒȟΖፈȨɟȽȗȻǾѯԵ
˪ᠴȾɛɝӏࡾґȟᯚຣȾȽɝǾཌདȾȷȽȟɝɑ
Ȭǿ

x Before starting automatic operation, check the amount of 

coolant in the coolant tank, and replenish coolant if 

necessary. When insufficient coolant is applied to the 

cutting point, the machined part will heat up due to 

insufficient cooling, and this may result in a fire.

2. ժྖॴɹ˂ʳʽʒɥΈႊȪȹӏࡾȬɞکնᴥܟᴦ 2. When machining using flammable coolant (not 

recommended)

• ᄉཌɁԲ᪙ॴȟᯚȢǾऀཌȬɞȻൡюпͶȾྖț˨ȟɝ
ɑȬɁȺǾบॴɹ˂ʳʽʒȽȼɁժྖॴɹ˂ʳʽʒɥΈ
ႊȪȽȗȺȢȳȨȗǿɗɓɥीȭժྖॴɹ˂ʳʽʒɥΈ
ႊȬɞکնɂǾȰɁፀႆȫɞཌད̜ɁᚱȾȷȗ
ȹǾȝറɁ͖ȾȝȗȹߦѿȪȹȢȳȨȗǿ

x Do not use a flammable coolant such as oil-based 

coolant, as it has high risk of a fire which may spread to 

the entire machine. If a flammable coolant is used out of 

necessity, any consequent fire or accident must be dealt 

with as the users' responsibility.

• ৰɥᄶȪǾ̷ིᤆᢆɂȪȽȗȺȢȳȨȗǿࡾȾӏࢠ
ɑȲǾᤛҒȽᒲӦཌᚽᏚȽȼɥᜫᏚȪȹǾ˥ȟˢᄉཌ
ȪȲȻȠȾɂጨȢқఙཌȟȺȠɞɛșȾȪȹȢȳȨ
ȗǿ

x Always monitor the machining process and do not carry 

out unmanned operation. Install appropriate automatic 

fire extinguishing equipment to quickly extinguish fire at 

an early stage.

• ȕɜȞȫɔΈႊȬɞɹ˂ʳʽʒɁऀཌཟɗᄉཌཟɥᆬᝓ
ȪǾӏࡾ˹ȾȰɟɜɁຣ࣊ɥᠯțȽȗɛșȾࡾщɗʹ˂
ɹɁయȝɛɆࡾщɁᐗȽȼɥከျȪȹȢȳȨȗǿ

x Check the flash point and the ignition point of the coolant 

to be used. Manage the material of the tools and 

workpieces, and tool wear so that the temperature during 

machining does not exceed these points.

• ɹ˂ʳʽʒȟൡюȺȾȽɞӏࡾȾȝȗȹɂǾӏࡾ
ґɁຣ࣊ႱࢠȾɛɝǾɹ˂ʳʽʒȟྭᄉᄑȾྖཱུȬɞȦ
ȻȟȕɝɑȬǿൡюȾɁɹ˂ʳʽʒȟ๙ᤅȪȽȗɛ
șǾɹ˂ʳʽʒɁվҋศɥ۰ȪȹȢȳȨȗǿɑȲ
ɂǾᄉႆȪȲɁɹ˂ʳʽʒɥՍȬɞᚽᏚȽȼɥᜫ
ᏚȪȹȢȳȨȗǿ

x When coolant becomes a mist inside the machine, it may 

burn explosively in abnormal temperature conditions. 

Change the coolant discharge method so that no coolant 

mist becomes suspended inside the machine, or install 

equipment to collect the coolant mist generated.

• ʩʃʒɽʶɹʉɂ᩻ྭ̈́റɁɕɁɥΈႊȪȹȢȳȨȗǿ x Use an explosion-proof mist collector.

• ȕɜȞȫɔǾటంȾૡᢐȪȹȗɞɹ˂ʳʽʒɁȗᝢ
ɥᆬᝓȪǾᇉȾिȶȹȢȳȨȗǿ

x Check the instructions on coolant in the manuals in 

advance, and follow them.

3. ɹ˂ʳʽʒɥΈႊȮȭȾӏࡾȬɞکնᴥʓʳɮӏࡾǾʅʩ
ʓʳɮӏࡾɥֆɓᴦ

3. When machining without using coolant (including dry 

cutting and semi-dry cutting)

• ΈႊȬɞࡾщȻʹ˂ɹɁయɥᆬᝓȪǾӏࡾȾɛɞᄉྒ
ȺཌདȟᄉႆȪȽȗɛșȾከျȪȹȢȳȨȗǿ

x Check and manage the materials of the tools and 

workpieces to be used to prevent fire due to heat 

generated in the machining process.

4. ժྖॴጨయɁʹ˂ɹɥӏࡾȬɞکն 4. When machining workpieces made of flammable material

• ৰɥᄶȪǾ̷ིᤆᢆɂȪȽȗȺȢȳȨȗǿࡾȾӏࢠ
ɑȲǾᤛҒȽᒲӦཌᚽᏚȽȼɥᜫᏚȪȹǾ˥ȟˢᄉཌ
ȪȲȻȠȾɂጨȢқఙཌȟȺȠɞɛșȾȪȹȢȳȨ
ȗǿ

x Always monitor the machining process and do not carry 

out unmanned operation.  Install appropriate automatic 

fire extinguishing equipment to quickly extinguish fire at 

an early stage.

• ΈႊȬɞࡾщȝɛɆӏࡾస͔ɥᆬᝓȪǾᄉཌຣ࣊ɥᠯț
ȽȗɛșȾከျȪȹȢȳȨȗǿ

x Check and manage the tools and machining conditions to 

be used so that the temperature during machining does 

not exceed the ignition point.

• ʨɺʗʁɰʪȽȼయ୳ȾɛȶȹɂǾྖཱུȾ෩ɥȞȤɞ
ȻྭᄉᄑȾྖț˨ȟɞɕɁȟȕɝɑȬǿȕɜȞȫɔǾᤛ
ҒȽཌศɗᜫ϶ɥᆬᝓȪǾᣱɗȞȾཌȺȠɞͱᏚ
ȾᜫᏚȪȹȢȳȨȗǿ

x Materials such as magnesium may burn explosively 

when exposed to water while burning.  Check the 

fire-fighting methods and equipment in advance, and 

install the equipment at suitable locations for quickly 

extinguishing fire.

5. ཌᚽᏚɥᜫᏚȬɞکն 5. When installing a fire extinguisher
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• ཌᚽᏚȻȪȹǾᒲӦཌᚽᏚɁᜫᏚɥܟȪɑȬǿ x It is recommended to install the automatic fire 

extinguishing equipment as the fire extinguisher.

• ཌᚽᏚɁॴᑤǾᤣްǾίᜳȾȷȗȹɂǾཌᚽᏚʫ˂
ɵ˂ȾȧᄾᝬȢȳȨȗǿ

x As for the capability, selection, or warranty, consult with 

the manufacturer of the fire extinguisher.

• ཌᚽᏚɥᜫᏚȬɞکնȾɂǾࣷᇋȾɕȧᄾᝬȢȳȨ
ȗǿ

x When installing the fire extinguisher, consult with Mori 

Seiki as well.

ʩʃʒɽʶɹʉɥ΄ᜫȬɞکնȾɂǾཌᚽᏚɁͽӦȻ
ᣵӦȪȹʩʃʒɽʶɹʉɥϦඨȪȽȗȻǾཌᗧҷȟ
ȨɟǾཌȺȠȽȢȽɝɑȬǿ

If a mist collector is also installed, the mist collector should 

be shut off when the fire extinguisher is activated. Other-

wise, the fire extinguishing agent will be exhausted of and 

the fire will not be extinguished.

• ཌᚽᏚɁȗȾȷȗȹɂǾཌᚽᏚʫ˂ɵ˂Ɂ
ᝢంɥՎྃȪȹȢȳȨȗǿ

x For handling of the fire extinguisher, refer to the 

instruction manual of the fire extinguisher manufacturer.

• ཌᚽᏚʫ˂ɵ˂ɁᇉȾिȗǾްఙཟ೫ɗᤛҒȽίަ
ɥȪȹȢȳȨȗǿ

x Follow the instructions of the fire extinguisher 

manufacturer, and execute periodical inspection and 

appropriate maintenance.

• ཌᚽᏚȟͽӦȪȲکնȾɂǾཌᚽᏚʫ˂ɵ˂Ɂᇉ
ȾिȗǾཌᗧҷɁѓЭڻɑȲɂཌᚽᏚɁ̬૰ɥȪȹ
ȢȳȨȗǿ

x After the fire extinguisher is activated, replenish the fire 

extinguishing agent or exchange the fire extinguisher in 

accordance to the instructions of the fire extinguisher 

manufacturer.

• ཌᚽᏚɁᠭӦໄ϶ȟșɑȺǾൡಽɥΈႊȪȽȗȺȢ
ȳȨȗǿ

x Do not use the machine before the fire extinguisher is 

ready to be activated.

• ᒲӦཌᚽᏚȾᒲӦˁਖ਼ӦҒఉȟȕɞکնȾɂǾᒲӦ
ʬ˂ʓȾᜫްȪȹȢȳȨȗǿ

x If the automatic fire extinguishing equipment allows 

switching between automatic/manual operations, set the 

extinguisher to automatic mode.

6. ᒲӦᤆᢆɥᩒܿȬɞҰȾ 6. Before starting automatic operation

• щʥʵʊյɁ፻͇ȤมɥѓᆬᝓȪȹȢࡾщȝɛɆࡾ
ȳȨȗǿ፻͇Ȥȟ˪ԚґȳȻʎ˂ʵɹʳʽʡȟ˪ԚґȾ
ȽɝǾ̜ɗᄉྒȾɛɞཌདȾȷȽȟɝɑȬǿ

x Reconfirm that all parts of the tools and tool holders are 

securely tightened.  Insufficient tightening leads to 

insufficient tool clamping, and may result in an accident 

or a fire caused by heat.

• ʹ˂ɹɁ፻͇ȤมɥѓᆬᝓȪȹȢȳȨȗǿʹ˂ɹɁ፻
͇Ȥȟ˪ԚґȽکնǾʹ˂ɹȟȭɟȹࡾщȻႱࢠȽ᜔
ȟᠭȠǾᄉྒȾɛɞཌདȾȷȽȟɝɑȬǿ

x Reconfirm that the workpiece is securely clamped.  If a 

workpiece is not clamped securely, it may shift and make 

contact with a tool, resulting in a fire caused by heat.

• ᐗɑȲɂૺϾȪȲࡾщȺӏࡾȪȽȗȺȢȳȨȗǿҒɝ
ȢȭɁȷɑɝȽȼȾɛȶȹǾᄉྒȾɛɞཌདȾȷȽȟɝ
ɑȬǿ

x Do not use worn or damaged tools.  If worn or damaged 

tools are used, chips may clog them, resulting in a fire 

caused by heat.

• ᒲӦᤆᢆɥᩒܿȬɞҰȾǾΈႊȬɞࡾщȝɛɆʡʷɺʳ
ʪȟඩȪȗȞɥѓᆬᝓȪȹȢȳȨȗǿȶȲࡾщɗʡʷ
ɺʳʪɥΈႊȬɞȻǾ̜ɗཌདȾȷȽȟɝɑȬǿ࿑
ȾǾպȫӏࡾɥᣵፖȪȹᎱɝᣌȬɛșȽʡʷɺʳʪɁک
նǾ1 ȟީ̘ȪࡾᄻɁӏو 2 ȾоɞࡾᄻɁᎱᣌȪӏو
ཟȺǾࡾщȟඩȪȢᤣȨɟɞȦȻɥᆬᝓȪȹȢȳȨ
ȗǿ

x Before starting automatic operation, reconfirm that the 

tools and programs to be used are correct.  Failure to use 

the correct tools and programs may result in an accident 

or a fire.  Especially with a program in which the same 

pattern is executed repeatedly, confirm that the tool is 

selected correctly before starting the second set of 

repetitions after the first machining.

• ȦȬɟȾɛɞᄉྒɥఊߴ᪅ȾੱțɞɛșȾӏࡾస͔ɥԚ
ґᆬᝓȪȹǾͺᛀɥધȶȲӏࡾస͔Ⱥӏࡾʡʷɺʳʪɥ
ͽȪȹȢȳȨȗǿʡʷɺʳʪȾɛȶȹɂǾᄉྒȾɛɞ
ཌདȾȷȽȟɝɑȬǿ

x Create a program while fully considering the safe 

machining conditions which can also minimize the heat 

generated by rubbing. Creating programs without this 

consideration may result in a fire or machine damage.

• ȸȗȹژస͔ȾࡾᝈʡʷɺʳʪൡᑤɂǾˢᓐᄑȽӏߦ
NC ʡʷɺʳʪɥͽȪɑȬȟǾӏࡾస͔ɂఊጶᄑȾȝ
ᝈʡʷɺʳʪߦറɁ͖ȾȝȗȹขްȪȹȢȳȨȗǿ
ൡᑤȾɛɞʡʷɺʳʪɁӏࡾፀȾȷȗȹǾࣷᇋɂ͖
ɥ២ȗɑȮɦǿ

x The conversational programming function creates NC 

programs based on general machining conditions, but 

the final responsibility for determining the machining 

conditions rests with the user.  Mori Seiki is not liable for 

the machining outcome of the conversational 

programming function.

• ӏࡾ˹ȝɛɆӏࡾऻȾǾ॒ᛵȾख़ȫȹᆬȾҒɝȢȭɥ
ՍȪȹȢȳȨȗǿҒɝȢȭѿျȟ˪ԚґȽکնǾʹ˂
ɹయɗӏࡾมȾɛȶȹǾཌདȾȷȽȟɝɑȬǿ

x During and after machining, completely remove chips if 

necessary.  Failure to remove chips completely may 

result in a fire, depending on the workpiece material and 

machining conditions.

7. ཌདȟᄉႆȪȲکն 7. If a fire breaks out

• ˥ˢཌདȟᄉႆȪȲکնȾɂǾཌبኄɁΈႊɗཌᚽ
ᏚɁͽӦɁིȾᩜɢɜȭǾൡಽɁΈႊɥ˹ඨȪǾࣷᇋ
ɿ˂ʝʃᩌȾȧᣵፅȢȳȨȗǿ۶ᜊȾႱࢠȟɜɟȽ
ȗکնȺɕǾюȺᥓ፷ˁᥓከኄȟૺϾȪȹȗɞȻǾൡ
ಽɁ̙ఙȮȿӦͽɗᆍૺȾȷȽȟɝɑȬǿ

x If by any chance a fire occurs, stop usage of the machine 

and contact the Mori Seiki Service Department 

regardless of use of the fire extinguisher or the operation 

of the fire extinguishing equipment. Although there are no 

abnormalities in the external appearance, the wiring or 

piping may be damaged inside the machine and the 
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machine may operate in an unexpected manner, causing 

damage to the machine.

• ከျᐐɑȲɂᄶᅚᐐɂǾ᩻ᏜȾཌདɁࠍҋɥᚐȶȹȢ
ȳȨȗǿ

x Managers or supervisors must report the fire to the fire 

department.
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4 ާпᚽᏚ
SAFETY DEVICES

ͽഈᐐɁᡵɥަɞȲɔȾ˩َɁȻȝɝާпᚽᏚȟɝ͇Ȥɜ
ɟȹȗɑȬǿ

To guard operators from danger, the machine is equipped with 

safety devices as shown below.

2 าᜤ 2 NOTE

* ̈́റȾɛɝǾʋʍʡɽʽʣʮ˨ᬂȾȐࢠϦඨȑʦʉʽȟᚽ϶Ȩɟ
ȹȗɑȬǿ

* Depending on the machine specifications, the [EMERGENCY 

STOP] (Emergency Stop) button may be mounted on the upper 

face of the chip conveyor.

8ឬ֖ 8WARNING

1.ȐࢠϦඨȑʦʉʽɥȗȷȺɕઃȮɞৰȺᤆᢆȪȹȢȳ

Ȩȗǿ

1. Be ready to press the [EMERGENCY STOP] 

(Emergency Stop) button during machine operation.

2.ȐࢠϦඨȑʦʉʽ͇ᣋȾɂ᪩࿎ɥᏚȞȽȗȺȢȳȨȗǿ 2. Do not place any obstacle in front of an [EMERGENCY 

STOP] (Emergency Stop) button.

3.ȐࢠϦඨȑʦʉʽɥઃȪȲکնȺɕǾൡಽȾᣋȸȢҰɂ

ȬɌȹɁӦͽȟϦඨȪȹȗɞȦȻɥᆬᝓȪȹȢȳȨȗǿ

3. Even when the [EMERGENCY STOP] (Emergency Stop) 

button is pressed, confirm all operations have come to 

a complete stop before approaching moving parts.

4. ާпȾᩜɢɞᚽᏚɂǾȝറᒲᡵȺᣲɗ۶ȪȽȼɥȪ

ȽȗȺȢȳȨȗǿާпᚽᏚɥ̬૰ȪȲȻȠɂǾൡಽᤆᢆҰ
ȾᚽᏚȟඩࢠȾൡᑤȬɞȦȻɥᆬᝓȪȹȢȳȨȗǿᝊጯȾ
ȷȗȹɂǾࣷᇋȾȝץȗնɢȮȢȳȨȗǿ

4. Do not modify or remove safety-related devices on 

your own. If the safety devices are replaced, be sure to 

confirm whether they work properly before starting the 

machine operation. Contact Mori Seiki for further 

information.

5. ާпᚽᏚɗɵʚ˂᭒ɥɝ۶ȪȲৰɑȲɂȰɟɜȟൡᑤ

ȪȽȗৰȺൡಽɥͽȪȽȗȺȢȳȨȗǿ

5. Do not operate the machine with protective covers 

removed or while other safety devices are in invalid 

status.

6. ާпᚽᏚɗɵʚ˂᭒ǾʓɬɥᤈαȮȭǾͽഈȾɂԚґȽา

ɥȶȹȢȳȨȗǿటൡɂ᩻ྭ̈́റȺɂȕɝɑȮɦǿʓ
ɬɥᩐɔȲৰȺɕǾټ۾Ɂʹ˂ɹȽȼȟᯚᣱᢆو˹Ⱦ᭣
ɆҋȪȹ˫țɞᚗɗʨɺʗʁɰʪȽȼɁᦂࠖӏࡾȾᄉ
ႆȬɞየھɁ᭣ୠɗྭᄉȽȼɁԲ᪙ɥީпȾ᩻ȣȦȻ
ɂȺȠɑȮɦǿ

6. Do not put too much confidence in safety devices, 

protective covers and doors. This is not the 

explosion-proof specification machine. Recognition of 

the dangers involved in machining procedures is 

required at all times. Dangers such as the ejection of a 

large workpiece or harmful dust or an explosion 

caused by the machining of metals such as 

magnesium are not preventable even if the door is 

closed.

7. ާпᚽᏚɗɵʚ˂᭒ȟᆍૺȪȲکնɂǾࣷᇋɿ˂ʝʃᩌ

ȾȧᣵፅȢȳȨȗǿ

7. If protective covers or safety devices are damaged, 

contact the Mori Seiki Service Department.

Door Lock System

Door with Interlock Function

[EMERGENCY STOP] 

(Emergency Stop) Button*

ʓɬʷʍɹᚽᏚ

ɮʽʉʷʍɹ͇ʓɬ

ȐࢠϦඨȑʦʉʽ *
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5 าᧇ
CAUTION LABELS

8ឬ֖ 8WARNING

1. าᧇɁา̜ᬱɥަȶȹȢȳȨȗǿ 1. Observe the information on the caution labels.

2. า̜ᬱɂ͏˩ɁȻȝɝȾґ᭒ȨɟɑȬǿ 2. Caution labels are marked according to the following 

warning levels.

Բ᪙ᴷ
ᤧȤɜɟȽȗکնɂǾඳ̪ɗ۾ȽϾɥᩖᤏȗȽȢɕȲ
ɜȬԲ᪙

DANGER: 

Failure to follow the instructions will result in serious 

injury or death.

ឬ֖ᴷ
ᤧȤɜɟȽȗکնɂǾඳ̪ɗ۾ȽϾȻȽɞժᑤॴȟᯚ
ȗԲ᪙

WARNING: 

Failure to follow the instructions could result in serious 

injury or death.

าᴷ
ᤧȤɜɟȽȗکնɂǾͽഈᐐɁϾɑȲɂ࿎ᄑૺɁɒɥ
ႆȫɞԲ᪙

CAUTION: 

Failure to follow the instructions could result in minor 

injury, or in damage to the machine.

3. าᧇȟɂȟɟȲȻȠǾɟȹᝣɔȽȢȽȶȲȻȠǾ

ɝ͇Ȥȹȕɞֿɥ̬૰ȪȲȻȠɂǾาᧇɥ᠔оȪǾ
ЫɁͱᏚȾ៶ȶȹȢȳȨȗǿ

3. Purchase a replacement caution label and re-affix in 

original position when a label peels off, becomes 

blurred and cannot be read, or a part with a label 

attached is replaced.

4. าᧇɁ˨ȾͅɁɕɁɥɝ͇ȤȽȗȺȢȳȨȗǿ˨Ȟ

ɜͅɁᓨɥڴȶȲɝȪȽȗȺȢȳȨȗǿ

4. Do not fix anything on top of a caution label or paint 

over it.

5. ͽഈᐐȟျᜓȺȠɞɁาᧇɥΈႊȪȹȢȳȨȗǿ 5. Ensure caution labels attached to the machine are 

written in the native language of the operator.

6. าᧇɁา୫ɗȝץȗնɢȮȾȷȗȹɂǾࣷᇋɿ˂ʝʃ

ᩌȾȧᣵፅȢȳȨȗǿ

6. Contact the Mori Seiki Service Department on 

purchasing new caution labels and other inquiries.

1 “ าᧇ ” Ɂሗ᭒ɂǾҝёૄ͇ᝢం 3 ቛَᬂ “ าᧇ ” 1 Separate volume, INSTALLATION MANUAL Chapter 3 DIA-

GRAMS “CAUTION LABELS”

5-1 ާпȾൡಽɥΈșȲɔɁา
Safety Precautions

ȦɁʳʣʵɁา̜ᬱɥަȶȹȢȳȨȗǿ ̷ᡵ̜ɗൡಽɁ
ᆍૺǾʹ˂ɹɁᆍەȾȷȽȟɝɑȬǿ

Be sure to follow the instructions on the caution label. Failure 

to follow the instructions may result in serious injury, damage to 

the machine, and damage to workpieces.
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5-2 ໃɁੵоᴬȪɖ
Turning ON/OFF Power

1. ͏˩ɁɛșȽکնǾໃɥȪɖȪȹȢȳȨȗǿ 1. Turn the power OFF before performing the followings.

ᵘǾࢊᣅɑɟᵚ [Electric shock/Entanglement]

• εျɗຏોɁȲɔȾൡಽюȺͽഈȬɞȻȠ x Before performing any work inside the machine for 

maintenance and cleaning.

• ҤॅᄷǾNC ʰʕʍʒюɥεျȬɞȻȠ x Before performing any work inside the electrical cabinet 

and the NC unit.

• ൡಽȞɜᫌɟɞȻȠ x Before leaving the machine.

2. ॒ᛵɁȽȗ᪅ɝǾҤॅᄷǾNC ʰʕʍʒȝɛɆͽʛʗʵ
ɁɥᩒȤȽȗȺȢȳȨȗǿ ɎȦɝɗȟᚽᏚюȾоɝ
ɑȬǿ 

ᵘൡಽɁͽӦᵚ

2. Do not open the doors of the electrical cabinet, the NC unit, 

and the operation panel unless it is absolutely necessary. 

Dust, foreign matter, and moisture may enter to the 

devices.

[Machine malfunction]

3. ඩࢠȾໃȟΖፈȨɟȹȗȽȗȻǾൡಽɂΈႊȺȠɑȮ
ɦǿ ϦɗᕶȾɛɞໃɁȪɖɂ̜ɁՁىȾȽɝɑ
Ȭǿ ȦɁɛșȽکնǾȬȣȾൡಽໃʃɮʍʋɥȪɖȪ
ȹȢȳȨȗǿ

3. The machine cannot operate correctly unless the power is 

properly supplied. If the power supply is momentarily cut off 

during machine operation due to a power failure or 

lightening, the machine may operate unexpectedly. In these 

cases, turn OFF the main power immediately.

5-3 ʚ˂య
Bar Stock

˿ᢉɁળɟۄӏǾʚ˂యɋɁࢊᣅɑɟǾʚ˂యɁȟɝȽȼ
ɥ᩻ȣȲɔǾ͏˩Ɂา̜ᬱɥަȶȹȢȳȨȗǿ

Be sure to follow the instructions below to prevent spindle 

runout increase, collision with bar, and bar bending.

1. ˿ᢉᩋɛɝᩋȗʚ˂యɥӏࡾȬɞȻȠɂǾʚ˂ʟɭ˂ʊɥ
ΈႊȪȹȢȳȨȗǿ

1. Use a bar feeder when machining the bar stock longer than 

the spindle length.
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2. ˿ᢉᩋɛɝᅽȗʚ˂యɥӏࡾȬɞȻȠɂǾɶɮʓʠʍʁʯ
ɥΈႊȪȹȢȳȨȗǿ

2. Use a guide bush when machining the bar stock shorter 

than the spindle length.

3. ʁʴʽʊɵʚ˂ɥɝ۶ȪȲɑɑȺǾ˿ᢉɥᢆوȨȮȽȗ
ȺȢȳȨȗǿ

3. Do not start the spindle unless the cylinder cover is in 

place.

4. ˿ᢉᢆو˹ȾǾ˿ᢉȾʚ˂యɥષоȪȽȗȺȢȳȨȗǿ 4. Do not insert bar stock into the spindle-through hole while 

the spindle is rotating.

5. ʚ˂ʟɭ˂ʊɗ˿ᢉ៩ᣮሰɥΈႊȪȹʚ˂యɥӏࡾȬɞک
նɂǾɑȶȬȣȽʚ˂యɥΈႊȪȹȢȳȨȗǿ

5. When machining bar stock on a machine equipped with a 

bar feeder or spindle through-hole, use straight bar stock 

only.

5-4 ʓɬɮʽʉʷʍɹൡᑤ
Door Interlock Function

Ȑɮʽʉʷʍɹʬ˂ʓȑɷ˂ʃɮʍʋɥȐᜓȑȾȬɞȻǾʓ
ɬȟᩒȗȲৰȺɕҤ᪅͇ȠȺൡಽɥӦȞȬȦȻȟȺȠɞȲ
ɔ۰۾Բ᪙ȺȬǿ ᣮࢠɁൡಽᤆᢆɂǾʃɮʍʋɥȐᣮࢠȑ
ȾȪǾɷ˂ɂ۶ȪȹίከȪȹȢȳȨȗǿ

Note that setting the [INTERLOCK MODE] key-switch to 

[RELEASE] to enable limited machine operations with the door 

open is extremely dangerous. In daily operations, set the 

key-switch to [NORMAL], remove the key from the switch, and 

store it in a safe location.

ާпȝɛɆൡಽͽȾȷȗȹԚґȽᜡᎃɥՙȤȲ̷ȳȤȟǾ
ʓɬɮʽʉʷʍɹൡᑤɥȐᜓȑʬ˂ʓȾȪȹͽȬɞȦȻ
ȟȺȠɑȬǿ

Only persons who are trained sufficiently in safety and machine 

operation are permitted to switch the door interlock function to 

the [RELEASE] mode and operate the machine.

ʓɬȟᩒȗȲৰȺൡಽɥᤆᢆȪǾඳ̪̜ȽȼɁ۾Ƚ̷
ᡵ̜ȟᠭȦɝीɞ̜ɥ͏˩ȾᇉȪɑȬǿ

Possible accidents resulting in serious injury or death during 

machine operation with the door open are described below.
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1. ʋʭʍɹɗʹ˂ɹȾͽഈᐐȟਖ਼ɥ᜔ɟȹȗɞȻȠȾǾ˿ᢉ
ȟᢆوȪȹ˿ᢉȾࢊȠᣅɑɟɞǿ

1. The operator will become entangled with the spindle if the 

spindle starts while the operator is touching the chuck or 

workpiece.

2. ˿ᢉᢆو˹Ɂʋʭʍɹɗʹ˂ɹȾ᜔ȪǾͽഈᐐȟ˿ᢉȾ
Ƞᣅɑɟɞǿࢊ

2. The operator will become entangled with the spindle if the 

operator touches the chuck or the workpiece while the 

spindle is rotating.

3. ᆬȾʹ˂ɹɥੰધȺȠȹȗȽȗৰȺ˿ᢉɥᢆوȨȮ
ȹǾʹ˂ɹȟ᭣ɆҋȬǿ

3. A workpiece will fly out if the spindle starts while the 

workpiece is not clamped correctly.

4. ʡʷɺʳʪȾᩖᤏȗȟȕɝǾʹ˂ɹȻࡾщᴥҏ࿎իᴦȟᚗ
ሶȪǾʹ˂ɹɗྲǾࡾщȽȼȟ᭣ɆҋȬǿ

4. A workpiece, chuck jaws, and tools will fly out if the tool (or 

turret) collides with the workpiece due to a programming 

error.

5. ᤈ۾ȽҒҭӌɗᤕ॑ӌȾɛȶȹʋʭʍɹɁੰધӌȟͲ˩
ȪǾʹ˂ɹȟ᭣ɆҋȬǿ

5. A workpiece will fly out due to lowered gripping force of 

chuck caused by excessively heavy cutting force or 

centrifugal force.

6. ሉӦ˹ɗஉو˹Ɂҏ࿎իȾͽഈᐐȟɂȨɑɟȲɝǾࢊȠᣅ
ɑɟɞǿ

6. The operator will be caught or entangled by moving parts 

such as turret during axis feed or indexing motions.

7. Ғҭ˹ɁҒɝȢȭȝɛɆɹ˂ʳʽʒȟ᭣ୠȪǾᄻȾоɞȽ
ȼͽഈᐐɗൡಽɁ֚ɝȾȗɞ̷ɁᡵͶȾԲɥ˫țɞǿ

7. The operator or a person standing near the machine will be 

splashed with chips and coolant during machining, resulting 

in injury or health problems (particularly if chips or coolant 

get into the eyes).

8. ሜӦ˹ɁʋʍʡɽʽʣʮȾਖ਼ɗᠴȟ᜔ɟǾͽഈᐐȟʋʍʡ
ɽʽʣʮȾࢊȠᣅɑɟɞǿ

8. The operator will become caught in the chip conveyor when 

the operator's hand or foot touches the chip conveyor while 

it is operating.

1Ȑᜓȑʬ˂ʓȾȷȗȹɂǾҝёൡಽͽᝢం 1 For the [RELEASE] mode, refer to the separate volume, OPER-

ATION MANUAL.

5-5 ൡಽᤆᢆ˹Ɂާпᴥ1ᴦ
Safety During Machine Operation (1)

1. ൡಽᤆᢆ˹ɂඩᬂʓɬɥᩐɔȹȢȳȨȗǿ ൡಽɁюϫɂԲ
᪙ȺȬǿ

1. Keep the front door closed while the machine is operating. 

The area inside the front door contains many sources of 

potential danger.

• ʹ˂ɹɥੰધȪȹᯚᣱᢆوȬɞ˿ᢉ x The spindle rotating at a high speed with a workpiece 

clamped in it

• ᛓୣɁҒҭࡾщɥȷȤȹᢆوȪȲɝǾҰऻࡿծȾሉӦȬ
ɞҏ࿎ի

x The turret which rotates and moves in many directions 

with a number of sharp cutting tools

• ᭣Ɇୠɞɹ˂ʳʽʒɗҒɝȢȭ x Splashing coolant and flying chips

2. Ғҭӌɗᤕ॑ӌȾɛȶȹʹ˂ɹȟ᭣ɆҋȨȽȗɛșԚґȽ
ȷȞɒ͍ɥȻȶȹȢȳȨȗǿɑȲǾ॒ᛵȾख़ȫȹ॑ઃիɗ
ળɟඨɔȺୈધȪȹȢȳȨȗǿ

2. Allow a sufficient chucking amount so that the workpiece 

will not come out of the chuck due to the cutting force or 

centrifugal force generated by spindle rotation. Support the 

workpiece with the tailstock or the steady rest if necessary.

• ʹ˂ɹɁᄽवȾߦȪȹᩋȨɁҾնȟ۾ȠȗکնɂǾʹ˂
ɹɁаብɥҭɞȻȠȾʹ˂ɹȟᣟȥɞɁɥ᩻ȣȲɔǾ॑
ઃիȺୈધȬɞǿ

x If the length-to-diameter ratio of the workpiece is large, 

support the workpiece using tailstock so that it will not be 

bent while the front end of the workpiece is being cut.

• ʋʭʍɹɁྲɂɶʉɁȽȗɕɁɥΈșǿ x There must be no play in the motion of the chuck jaw.

• նǾҒҭکȗᄠ˽್ɁᄠҭɝȽȼҒҭɥȬɞ܀
ȾᐔțीɞɛșȾʹ˂ɹɁብɥʋʭʍɹᬂȾᆬȾȕ
ȹɞǿ

x When heavy cutting a thick as-forged bar, place the 

workpiece end against the chuck face so that the 

chucking force can sustain the load during cutting.

• ᨃᣲǾᣲɁʹ˂ɹɁکնǾྲɥʹ˂ɹɁȠӺᥓȾն
ɢȮȹढȬɞǿ ȕɞȗɂǾᠯᆕɁʞʽȟੜȴᣅɑɟȲ
ྲɥΈႊȬɞǿ

x When chucking a cast or forged workpiece, shape the 

jaws to the draft of the workpiece or use the jaws with 

carbide pins.
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• ʋʭʍɹྲɁʃʒʷ˂ɹ˹܄ґȺʹ˂ɹɥੰધȬɞǿ x Clamp a workpiece in the chuck at the center of the 

chuck jaw stroke.

3. Ⴑढ࿎Ƚȼʹ˂ɹɁ॑ȟᢆو˹॑˨ȾȽȢϡ॑Ȫȹȗɞ
ȨȮɞȻൡಽᒲͶȟળӦȪǾʹ˂ɹɁӏᢆوնǾ˿ᢉɥک
ȾɕफᬭɥȝɛɏȪɑȬǿʚʳʽɿɥɝ͇Ȥȹʚ࣊ጀࡾ
ʳʽʃɥȻȶȹȢȳȨȗǿ

3. Machine vibration will result when a workpiece with its 

center of gravity not at the chuck rotating center is rotated 

in the chuck. This, in turn, will deteriorate the accuracy of 

the machined workpiece. It is necessary to balance the 

workpiece with a balancing weight.

4. ˿ᢉᢆو˹ɂǾඩᬂʓɬɥᩒȤȹҒɝȢȭɥҋȪȲɝǾ
ʹ˂ɹɗࡾщȾ᜔ɟȽȗȺȢȳȨȗǿ 

4. While the spindle is rotating, do not open the front door to 

remove chips or touch the workpiece and tools.

ᵘ̷ᡵ̜ᵚ [Serious injury]

5. ˿ᢉɗͅɁᢆوɁᢆوտȾȲȽȗȺȢȳȨȗǿ 5. Do not stand in front of the spindle or other rotating parts.

6. ɵʚ˂᭒ɂ˪ႊȾɝ۶ȨȽȗȺȢȳȨȗǿ 6. Do not remove the covers unless absolutely necessary.

7. յሗާпᚽᏚɥɝ۶ȪȲৰȺǾൡಽɥᤆᢆȪȽȗȺȢ
ȳȨȗǿ

7. Do not start machine operation without the safety devices 

in place.

ᵘ̷ᡵ̜ᵚ [Serious injury]

5-6 ൡಽᤆᢆ˹Ɂާпᴥ2ᴦ
Safety During Machine Operation (2)

1. ൡಽᤆᢆ˹ɂǾൡಽժӦȾᣋ͇ȞȽȗȺȢȳȨȗǿ 

ᵘࢊᣅɑɟǾɂȨɑɟǾ̷ᡵ̜ᵚ
1. Do not stand near the moving parts of the machine while 

the machine is operating.

[Entanglement/Serious injury]

2. ൡಽඩᬂȳȤȺȽȢǾऻɗϫᬂɁժӦȾɕาȪȹȢ
ȳȨȗǿ

2. Pay attention to moving parts of the rear and side of the 

machine as well as the front of the machine.

3. ɥඨɔȹȢȳȨȗǿᢆوȾਖ਼ɥ᜔ɟɞȻȠɂǾᢆو
ᵘࢊᣅɑɟǾ̷ᡵ̜ᵚ

3. Do not touch any rotating part; make sure that the part has 

stopped rotating before touching it.

[Entanglement/Serious injury]

4. ӏࡾ˹Ⱦʹ˂ɹɗࡾщȾҒɝȢȭȟ͇ȗȹȗȹɕǾ˿ᢉو
ᢆ˹ɂɝȞȽȗȺȢȳȨȗǿ

ᵘࢊᣅɑɟǾ̷ᡵ̜ᵚ

4. Do not try to remove chips from the workpiece and tool 

while the spindle is rotating.

[Entanglement/Serious injury]

5. ఏɗᭀᯢɂȠȴɦȻțǾᬊɂާпȾͽഈȺȠɞɕɁɥࠚ
ȗȹȢȳȨȗǿ

ᵘࢊᣅɑɟǾ̷ᡵ̜ᵚ

5. Cover your hair and do not wear loose clothing or jewelry to 

avoid becoming entangled or caught in the machine. 

Always wear safety shoes when operating the machine.

[Entanglement/Serious Injury]

6. ൡಽሜӦɗͽʛʗʵɁ˨ȾǾࡾщɗລްൡبȽȼɥᏚ
ȞȽȗȺȢȳȨȗǿ

6. Do not leave any tools or instruments on the operation 

panel or on any moving part of the machine.

7. ൡಽሜӦ˹ɂǾൡಽȾɕȲɟȞȞɜȽȗȺȢȳȨȗǿ࿑Ⱦ
ɵʚ˂ɂԲ᪙ȺȬǿ

7. Do not lean against the machine while it is operating. 

Leaning on the covers can be very dangerous.
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5-7 ˿ᢉᢆوᣱ࣊Ȼʋʭʍɷʽɺ
Spindle Speed and Chucking

1. ˿ᢉᢆوᣱ࣊ɂǾʋʭʍɹǾʁʴʽʊǾȝɛɆผщȽȼɁ
ᜬᢆو߁ᣱ࣊ɁșȴȺǾఊɕͲȗᢆوᣱ͏࣊˩ɥ͎Ȫȹ
ȢȳȨȗǿ

1. Specify a spindle speed limit that is lower than the lowest of 

the individual allowable speed limits for the chuck, cylinder, 

and fixture.

ᵘʹ˂ɹɁ᭣ɆҋȪǾ̷ᡵ̜ǾൡಽɁᆍૺᵚ [Workpiece ejection/Serious injury/Machine damage]

2. ˿ᢉɥᢆوȨȮɞȻȠǾɑȲǾᢆوɥඨɔɞȻȠɂǾ˿ᢉ
ȾȪȹȢȳȨȗǿڒɥఊͲᣱ࣊ᣱᢆو

2. Before starting or stopping the spindle, set the spindle 

speed to the lowest setting.

3. ˿ᢉᢆو˹Ⱦᣱ࣊ʶʽʂɥҒɝఉțɞȻȠɂǾɑȭᢆوᣱ
ɥ˩ȥȹȢȳȨȗǿ࣊

3. Lower the spindle speed before changing the speed range 

while the spindle is rotating.

4. ʋʭʍɹ٢Ǿ॑ઃᢉӌȽȼɂǾӏࡾస͔ȾȕȶȲ٢ӌȾ
ȪȹȢȳȨȗǿ

4. Select the proper chucking pressure and tailstock spindle 

thrust pressure appropriate for the machining conditions.

5. ʹ˂ɹɗࡾщɂᆬȾɹʳʽʡȪȹȢȳȨȗǿɑȲǾҒҭ
ɁҒᣅɒǾᣞɝɂͲȗ᪡ȞɜܿɔȹȢȳȨȗǿ

5. Clamp workpieces and tools securely. Depth of cut and 

cutting feed must be selected beginning with small values.

6. ˿ᢉɥᢆوȨȮɞҰȾǾʹ˂ɹȟᆬȾੰધȨɟȹȗɞȞ
ᆬᝓȪȹȢȳȨȗǿɑȲǾʅʽʉʹ˂ɹӏࡾɁکնɂǾ॑
ઃᢉʅʽʉȟᆬȾʹ˂ɹɥઃȪȹȗɞȞɕᆬᝓȪȹȢȳ
Ȩȗǿ

6. Before starting the spindle, secure that the workpiece and 

rotary tool are clamped correctly. For center-work 

machining, also check that the tailstock spindle center is 

pressing the workpiece correctly.

5-8 ˿ᢉᢆوᣱ࣊Ȼੰધӌ
Spindle Speed and Gripping Force

1. ˿ᢉᢆوᣱ࣊ȟ˨ȬɞȾȷɟǾʋʭʍɹɁྲȾᤕ॑ӌȟ
ᄉႆȪǾʋʭʍɹɁੰધӌȟͲ˩ȪɑȬǿ
ʋʭʍɹɁੰધӌȟ፟ધȨɟȹȗɞȞǾްఙᄑȾੰ૱ӌ
ȺລްȪȹȢȳȨȗǿੰધӌȟ፟ધȨɟȹȗȽȗکնɂǾ
ʋʭʍɹʫ˂ɵ˂ɗʁʴʽʊʫ˂ɵ˂ȾᣵፅȪȹȢȳȨ
ȗǿ 

1. As the spindle speed increases, centrifugal force acts on 

the chuck jaws reducing the chuck gripping force.

Measure the chuck gripping force at regular intervals using 

a gripping force meter to secure that the required gripping 

force is maintained. If it is not, contact the chuck 

manufacturer and the cylinder manufacturer. 

ᵘʹ˂ɹɁ᭣ɆҋȪᵚ [Workpiece ejection]

2. ˿ᢉɁᢆوᣱ࣊ȻੰધӌɁᩜΡɂǾྲɗʹ˂ɹɁ۾ȠȨǾ
ढǾ͇ȤৰǾҒҭస͔ǾȝɛɆΈႊȪȹȗɞʋʭʍ
ɹȽȼȾɛɝႱȽɝɑȬǿ

2. The relationship between gripping force and spindle speed 

varies depending on the size, shape and mounting 

conditions of jaws and workpieces, cutting conditions, and 

the chuck used.

1 ᝊጯɂǾΈႊȪȹȗɞʋʭʍɹʫ˂ɵ˂ɗʁʴʽʊʫ˂
ɵ˂Ɂᝢం

1 For details, refer to the instruction manual supplied by the 

chuck manufacturer and the cylinder manufacturer.
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3. ӏࡾȬɞȻȠɂੰ૱ӌɥΈȶȹǾӏࡾȾȝȤɞ˿ᢉو
ᢆɁʋʭʍɹੰધӌɥລްȪȹȢȳȨȗǿ॒ᛵȽʋʭʍ
ɹੰધӌȟीɜɟȽȗکնǾʋʭʍɹ٢ɗ˿ᢉɁᢆوᣱ
స͔ɥ۰ȪࡾɗҒᣅɒᦀȽȼǾӏ࣊ǾҒҭɁᣞɝᣱ࣊
ȹȢȳȨȗǿ

3. When machining, measure the chuck gripping force applied 

during spindle rotation at the actual machining speed using 

a gripping force meter. If the required gripping force is not 

maintained, change machining conditions such as the 

chucking pressure, spindle speed, feedrate, and depth of 

cut.

5-9 ᩐᣅɔ᩻ඨɷ˂
Locked-In Prevention Key

ᩐᣅɔ᩻ඨɷ˂ɥوȬȻʓɬɥᩐɔȹɕީпȾɂᩐɑɝɑȮ
ɦǿൡಽɁຏોɗίަͽഈɥᚐșکնǾɗɓɥीȭൡюȾ
оȶȹͽഈɥȬɞȻȠɂǾໃɥȪɖȪǾᩐᣅɔ᩻ඨɷ˂
ɥوȪǾɷ˂ɥȠȶȹൡюȾધȴᣅɦȺȢȳȨȗǿ

Turning the locked-in prevention key makes it impossible to 

fully close the door so the door cannot be closed. If it is 

necessary to carry out cleaning or maintenance inside the 

machine, turn the power OFF, turn the key, and remove it. Take 

the key with you when you enter the machine.

5-10 ʋʍʡɽʽʣʮᴥʋʍʡɽʽʣʮ̈́റᴦ
Chip Conveyor (Chip Conveyor Specifications)

1. ʋʍʡɽʽʣʮሜӦ˹ɂǾਖ਼ɗᠴɥʋʍʡɽʽʣʮюȾо
ɟȽȗȺȢȳȨȗǿ

1. Do not attempt to reach inside the chip conveyor or put 

your feet in it while it is operating.

ᵘࢊᣅɑɟǾ̷ᡵ̜ᵚ [Entanglement/Serious injury]

2. ᒲӦᤆᢆ˹ɂǾʋʍʡɽʽʣʮɥࢠᤆᢆȨȮȹȢȳȨ
ȗǿҒɝȢȭɥʋʍʡɽʽʣʮ˨ȾڝሥȨȮɞȻҋȺȠ
ȽȢȽɝǾʋʍʡɽʽʣʮɁᆍૺȾȷȽȟɝɑȬǿ

2. Keep the chip conveyor operating all the time during 

automatic operation. If chips accumulate on the conveyor, 

they may not be removed from the chip conveyor, resulting 

in damage to the chip conveyor.

3. ʋʍʡɽʽʣʮʣʵʒ˨Ⱦɰɲʃɥ̋ȮɞȻȠɂǾʋʍʡ
ɽʽʣʮɥϦඨȨȮȹȢȳȨȗǿ

3. Stop the chip conveyor before placing rags on the chip 

conveyor belt.

ᵘࢊᣅɑɟǾൡಽɁ᪩ɗᆍૺᵚ [Entanglement/Machine malfunction and damage]
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5-11 ศऺ˨ɁҤ
Legal Obligation

టᛏֿᴥൡಽȝɛɆ͇ࠖȬɞᜫ϶ᴦɂǾΈႊȬɞّɗڒ٥Ɂ
ศऺᴬಐȾᤛնȪȲɕɁɥҤͽǾҋᔸȪȹȗɑȬɁȺǾȝ
ɋᢡҋǾᢆۨǾȝɛɆڒറȟǾศऺᴬಐɁႱȽɞّɗ٥
ሉᜫȬɞȦȻɂȺȠɑȮɦǿ

The product shipped to you (the machine and accessory 

equipment) has been manufactured in accordance with the 

laws and standards that prevail in the relevant country or 

region. Consequently it cannot be exported, sold, or relocated, 

to a destination in a country with different laws or standards.

ɑȲǾటᛏֿɂǾ۶ّའఉȝɛɆ۶ّ៸ศȾژȸȢҤ៦
࿎ȾᝉछȪɑȬǿȪȲȟȶȹǾటᛏֿɥᢡҋȬɞکնȾɂǾ
պศȾژȸȢᜬժȟ॒ᛵȾȽɞکնȟȕɝɑȬǿ

The export of this product is subject to authorization from the 

government of the exporting country. Check with the 

government agency for authorization.
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6 ͽഈၥہ
WORKING ENVIRONMENT

8Բ᪙ 8 DANGER

ȻፏᎅॴɁȕɞɵʚ˂ɥȪ࣊ɥɂșໃɻ˂ʠʵȾɂǾऐࣂ
ȹȢȳȨȗǿ
ᵘᵚ

Cover power supply cables on the floor with rigid 

insulated plates.

[Electric shock]

8ឬ֖ 8WARNING

1. ൡಽ֚ᣃɂǾบɗ෩Ⱦɛɞ༧ɟɗ࿎ɁᏚȟȽȗɛșȾ

ျȝɛɆຏોȪǾࢠȾާпȾͽഈȟȺȠɞᠴکɥᆬίȪȹ
ȢȳȨȗǿ

ᵘᢆυ̜ᵚ

1. Always keep the floor area around the machine clean, 

without material or fluid such as water and oil 

remained, to ensure the work area for safe machine 

operations.

[Tripping/Slipping]

2. ɹ˂ʳʽʒɁሗ᭒ɗӏࡾస͔ኄȾɛɝǾɹ˂ʳʽʒʩʃʒ

ȟ۹ᦀȾᄉႆȬɞȦȻȟȕɝɑȬǿᄻɁმɒȽȼ̷ͶȾफ
ᬭɥՒɏȬȝȰɟȟȕɞکնɂǾʩʃʒɽʶɹʉᴥɴʡ
ʁʱʽᴦɥᜫᏚȪȹȢȳȨȗǿ

2. Depending on the types of the coolant or the 

machining conditions, a large amount of coolant mist 

may be generated. If a health problem such as sore 

eyes is caused, install a mist collector (option).

1 ժྖॴɹ˂ʳʽʒᴥܟᴦɥΈႊȬɞکնǾȝɛɆཌ
ᚽᏚɥᜫᏚȬɞکնɁʩʃʒɽʶɹʉɁ̈́റȾȷȗȹɂǾ
“ ཌདɁ᩻ඨȻߦኍ ”ᴥ27 ʤ˂ʂᴦ

1 For mist collector specifications when using a 

flammablecoolant (not recommended) or installing the fire 

extinguisher, refer to “FIRE PREVENTION AND 

COUNTERMEASURE” (page 27).

7า 7 CAUTION

1. ᆯฯɥᄉȬɞᚽᏚᴥଆ࢛ᝈǾᚽᏚȽȼᴦɥൡ

ಽٍ֚ȺɂΈႊȪȽȗȺȢȳȨȗǿ
ᵘൡಽɁ̙ఙȮȿӦͽᵚ

1. Do not use cellular phones, electrical welding 

equipment, or other devices that generate 

electromagnetic waves around the machine.

[Unexpected machine operation]

2. ͽഈȾ॒ᛵȽྃɥᆬίȪȹȢȳȨȗǿ

ᵘͽഈӛလǾާпॴͲ˩ᵚ

2. Ensure that the workplace is sufficiently illuminated.

[Reduced operating efficiency and safety]

3. ʟʍʒʃɮʍʋȾȷɑȭȞȽȗɛșาȪȹȢȳȨȗǿ

ᵘȤȟᵚ

3. Take care not to trip over the footswitch.

[Injury]
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7 ൡಽͽ
MACHINE OPERATION

8Բ᪙ 8 DANGER

1. ൡಽΈႊɁҰȾໃɻ˂ʠʵɗ፷ɁᚱᛷȟૺϾȪȹȗ

ȽȗȦȻɥᆬᝓȪȹȢȳȨȗǿ
ᵘᵚ

1. Confirm all cables are properly insulated prior to 

machine operation.

[Electric shock]

2. ༧ɟȲਖ਼ȺͽȪȽȗȺȢȳȨȗǿ

ᵘᵚ

2. Do not operate with wet hands.

[Electric shock]

3. ί឴ɵʚ˂юɗᢆوǾժӦ͇ᣋȾ̷ɗ᪩࿎ȟȽȗȦ

ȻɥᆬᝓȪȹȞɜᤆᢆɥܿɔȹȢȳȨȗǿ
ᵘࢊᣅɑɟǾᚗሶᵚ

3. Confirm no personnel or obstacles remain inside 

protective covers or close to rotating or moving parts 

before starting machine operation.

[Entanglement/Collision]

8ឬ֖ 8WARNING

1. ൡಽ֚ᣃɗюȾ̷ɗ᪩࿎ɁȽȗȦȻɥᆬᝓȪȹȞɜൡ

ಽɥͽȪȹȢȳȨȗǿൡಽɁժӦȾɂᣋȸȞȽȗȺȢ
ȳȨȗǿ

ᵘ̷ᡵ̜ǾൡಽɁᆍૺǾࢱຒᵚ

1. Before operating the machine, confirm there are no 

personnel or obstacles around or inside the machine. 

Keep distance from moving parts.

[Injury/Machine damage/Interference]

2. յʃɮʍʋɗʦʉʽǾɷ˂ɂǾȰɁͱᏚȻൡᑤɥɛȢᆬᝓ

ȪȹȞɜǾᆬȾͽȪȹȢȳȨȗǿ
ᵘൡಽɁͽӦᵚ

2. Before using a switch, button, or key, perform visual 

confirmation and then press or set decisively to avoid 

selection errors.

[Mechanical error]

3. ̈́റɁ۰ǾൡಽɁᣲȝɛɆʛʳʫ˂ʉɁ۰ȟ॒ᛵȽ

նɂǾࣷᇋȾȧᣵፅȢȳȨȗǿک
ᵘൡಽɁॴᑤǾ֤ߧɁͲ˩ᵚ

3. Do not change machine specifications, parameters or 

modify the machine without prior consultation with 

Mori Seiki.

[Impaired machine performance/Machine service life 

reduction]

4. Ғҭస͔Ⱦɛɝ᮶ᬩȟᄉႆȬɞժᑤॴȟȕɞکնɂǾ᮶ᬩ

ȟ۾ȠȢȽɜȽȗɛșҒҭస͔ɥ۰ȬɞȞǾᄉႆȬɞ᮶
ᬩȾख़ȫȹί឴щɥᅔႊȪȹȢȳȨȗǿ

ᵘᐱᜁɁૺϾᵚ

4. When operating noise may be produced, change 

cutting conditions to limit the generation of noise or 

ensure the operator wears protective gear to avoid 

injury due to excessive noise levels.

[Impaired hearing]

1 ൡಽ᮶ᬩʑ˂ʉȾȷȗȹɂǾҝёൡಽͽᝢం “ ൡಽ᮶
ᬩʑ˂ʉ ”

1 For the machine noise data, refer to the separate volume, 

OPERATION MANUAL “Machine Noise Data”.

5. టൡɂ᩻ྭ̈́റȺɂȕɝɑȮɦǿʓɬɥᩐɔȲৰȺɕǾ

Ⱦ᭣ɆҋȪȹ˫țɞᚗɗ˹ᢆوɁʹ˂ɹȽȼȟᯚᣱټ۾
ʨɺʗʁɰʪȽȼɁᦂࠖӏࡾȾᄉႆȬɞየھɁ᭣ୠ
ɗྭᄉȽȼɁԲ᪙ɥީпȾ᩻ȣȦȻɂȺȠɑȮɦǿʓɬɗ
ȰɁͅɁί឴щɥᤈαȮȭǾͽഈȾɂԚґȽาɥȶȹ
ȢȳȨȗǿ

5. This is not the explosion-proof specification machine. 

Dangers such as the ejection of a large workpiece or 

harmful dust or an explosion caused by the machining 

of metals such as magnesium are not preventable even 

if the door is closed. Do not rely on door and protective 

devices alone. Recognition of the dangers involved in 

machining procedures is required at all times.

6. ɴʤʶ˂ʉᴥпӏࡾઆछᐐᴦɂǾൡಽΈႊǾί឴ʫɶʗ

ɥᅔႊȪȹȢȳȨȗᴥʫɶʗᅔႊᐐֆɓᴦǿ
ᵘየھȟᄻȾоɞȽȼɁ̜ᵚ

6. Operators must wear safety glasses at all times, 

(including operators wearing prescription glasses).

[Eye damage due to ejected foreign matter]

7. ਖ਼ᚨɥȪȹൡಽɥΈႊȪȽȗȺȢȳȨȗǿ

ᵘࢊᣅɑɟǾ᪩Ǿ̷ᡵ̜ᴥඳ̪ᴦɯ

7. Do not wear gloves when operating the machine.

[Entanglement/Machine malfunction/Serious injury 

(death)]

8. ʹ˂ɹȾࢎɗȬɝɥछȹȹᆅҭȪȽȗȺȢȳȨȗǿ˪Ⱦ

ȠᣅɑɟɑȬǿࢊ

8. Do not grind workpieces with emery cloths. It may get 

entangled.

9. 2 ̷͏˨ȺൡಽͽɥᚐșکնɂǾȝ̠ȗȾնَȪȕȶȹǾ

ԚґาȪȹͽഈȪȹȢȳȨȗǿ
ᵘ̜ᵚ

9. When the machine is operated by more than one 

operator, cooperation and communication between 

them is required at all times.

[Accident]

10.˿ᢉɗյᢆوȾᣋȸȞȽȗȺȢȳȨȗǿ

ᵘࢊᣅɑɟǾɂȨɑɟᵚ

10.Keep distance from spindle or other rotating parts.

[Entanglement]
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11.ʋʍʡɽʽʣʮȟሜӦȪȹȗɞȻȠɂǾਖ਼ɗᠴɥʋʍʡɽ

ʽʣʮюȾоɟȽȗȺȢȳȨȗǿᴥʋʍʡɽʽʣʮ̈́റᴦ
ᵘࢊᣅɑɟᵚ

11.Do not place hands or feet inside the chip conveyor (if 

installed) during operation.

[Entanglement]

12.ӏࡾ˹ȾൡюɁҒɝȢȭɥɝȢȻȠǾɑȲɹ˂ʳʽʒ

ɁվҋտɗվҋᦀɥᝩȬɞȻȠɂǾൡಽɥϦඨȪȹȞ
ɜͽഈɥᚐȶȹȢȳȨȗǿ

ᵘࢊᣅɑɟǾɂȨɑɟᵚ

12.Stop the machine before removing chips or adjusting 

the direction or volume of coolant supply.

[Entanglement]

13.ผщȾΈႊȪȹȗɞʦʵʒɂǾᤛҒȽऐ࣊ɥધȶȲࣷᇋ

ްɁʦʵʒȾްఙᄑȾ̬૰ȪȹȢȳȨȗǿ
ᵘʦʵʒɁᆍૺǾʹ˂ɹǾผщǾҒҭࡾщɁ᭣ɆҋȪǾ̷
ᡵ̜ǾൡಽɁᆍૺᵚ

13.Bolts used for fixtures should be periodically replaced 

with the bolts specified by Mori Seiki that have 

appropriate strength.

[Bolt breakage/Workpiece, fixture, cutting tool ejection/

Serious injuries/Machine damage]

14.ʹ˂ɹǾҒҭࡾщǾʥʵʊǾྲȝɛɆ॑ઃիᴥ॑ઃ̈́റ /

ቼ 2 ˿ᢉ॑ઃ̈́റᴦȟǾࢠȾᆬȾِްȨɟȹȗɞȞᆬᝓ
ȪȹȢȳȨȗǿ

ᵘʹ˂ɹȝɛɆҒҭࡾщɁ᭣ɆҋȪᵚ

14.Ensure workpiece, cutting tool, holder, soft jaws, and 

tailstock (tailstock specifications/spindle 2 tailstock 

specifications) are tightened securely.

[Workpiece, cutting tool ejection]

15.ሻȞɜ 20 cm ͏˨ᫌɟȹͽഈɥᚐȶȹȢȳȨȗǿȦɁሻɂ

ᐔᚗሻȺȕɝǾࡾщɁ᭣ɆҋȪȽȼɁऐȗᚗɥՙȤȲ
ȻȠɂǾሻᒲͶȟ۾ȠȢ۰ढȪȹᚗɥ֪ȪɑȬǿȨɜ
ȾऐȗᚗȾɛȶȹɂǾሻȟҾɟȲɝ៩ᣮȪȲɝȬɞکն
ȟȕɝɑȬǿ

ᵘ២Ͼᵚ

15.Always work at a safety margin of at least 20 cm from 

the window. This shock-absorbent window could be 

substantially deformed to ease the impact of an ejected 

tool. With further impact, the window could break or be 

penetrated.

[Injury]

16.˿ᢉюʃʒʍʛɥΈႊȬɞȻȠɂǾ˿ᢉюʃʒʍʛɁᝩ

ʁʭʟʒȟ˿ᢉऻᴥʁʴʽʊᴦɛɝሶȠҋȪȬȡȽȗ
ɛșȾาȪȹȢȳȨȗǿ

ᵘ˿ᢉᢆوǾᝩʁʭʟʒȟ᭣ୠᵚ

16.When using the stopper inside the spindle, confirm the 

adjusting shaft does not protrude excessively from the 

rear of the spindle.

[Shaft ejection during spindle rotation]

17.ᆅҭӏࡾɥᚐșکնɂǾࣷᇋɿ˂ʝʃᩌȾȧᣵፅȢȳȨ

ȗǿ
ᵘᆅҭႊᆉᆀɁᆍᆆǾᆉᆀɵʚ˂Ɂᆍૺᵚ

17.Contact the Mori Seiki Service Department before 

grinding.

[Grinding stone and cover breakage]

18.ʹ˂ɹɥੰધȨȮɞȻȠȝɛɆɝ۶ȬȻȠɂǾʹ˂ɹɗ

ྲǾ॑ઃᢉᴥ॑ઃ̈́റ / ቼ 2 ˿ᢉ॑ઃ̈́റᴦȺਖ਼Ƚȼɥɂ
ȨɑȽȗɛșาȪȹȢȳȨȗǿ

ᵘȤȟᵚ

18.When clamping or unclamping a workpiece in the 

chuck, ensure hands do not become trapped by the 

workpiece, soft jaws, or tailstock (tailstock 

specifications/spindle 2 tailstock specifications).

[Injury]

19.ʚ˂ʟɭ˂ʊɥΈႊȪȽȗȺ˿ᢉᩋɛɝᩋȗʚ˂యɥӏࡾ

ȪȲɝǾ˿ᢉᢆو˹Ⱦ˿ᢉȾʚ˂యɥષоȪȽȗȺȢȳȨ
ȗǿ

ᵘ˿ᢉɁળɟۄӏǾʚ˂యɋɁࢊᣅɑɟǾʚ˂యɁȟɝᵚ

19.The length of the bar stock must be shorter than the 

spindle length unless a bar feeder is used. Do not 

insert bar stock into the spindle while the spindle is 

rotating.

[Spindle runout increase/Collision with bar/Bar 

bending]

20.ӏࡾ˹ȾʓɬɥᩒȤɞȻȠɂǾʓɬɮʽʉʷʍɹൡᑤȟ

Ȑᣮࢠȑʬ˂ʓȾȽȶȹȗɞȦȻɥᆬᝓȪȹȢȳȨȗǿɑ
ȲǾӏࡾɥѓᩒȬɞȻȠɂǾʓɬɥᩐɔȹȢȳȨȗǿ

ᵘ̷ᡵ̜ᵚ

20.Before opening the door during a machining operation, 

make sure that the door interlock function is in the 

[NORMAL] mode. Close the door before restarting the 

machine operation.

[Serious injuries]

21.ᩋᩖ̷ིᤆᢆɥᚐșȻȠɗǾժྖॴɁɹ˂ʳʽʒɗʹ˂

ɹɥΈႊȬɞҰɂǾᒲӦཌᚽᏚȽȼɥᜫᏚȪȹȢȳȨ
ȗǿ

ᵘཌདᵚ

21.Before carrying out unmanned operation over 

extended periods, or machining using an inflammable 

coolant workpiece, install automatic fire extinguishing 

equipment.

[Fire]

22.ᦀ࿎Ɂ͇ȤǾ۶ȪȝɛɆሉӦȾɂǾɹʶ˂ʽɗʴʟ

ʉȽȼɥΈႊȪȹȢȳȨȗǿ
ᵘȤȟᵚ

22.Use a crane or lifter to mount or remove heavy 

workpieces.

[Injury]

щɁᩋȨǾᄽवǾᦀȟൡಽɁΈႊҤ᪅юȺȕȶȹࡾᢆو.23

ɕǾΈႊȬɞผщɗࡾᢆوщȽȼɁస͔ȾɛɝǾࡾᢆوщ
˿ᢉɥఊᯚᢆوᣱ࣊ȺᢆوȨȮɜɟȽȗȦȻȟȕɝɑȬǿ

ᵘིျȾ˿ᢉɥᯚᣱȺᢆوȨȮɞȦȻȾɛɞࡾᢆوщɁ᭣
ɆҋȪᵚ

23.The rotary tool spindle might not be rotated by 

maximum speed by conditions such as fixtures and 

rotary tools used even if length, the diameter, and the 

mass of the rotary tool are in the use limitations of the 

machine.

[Rotary tool ejection by rotating spindle at high speed 

forcibly]
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24.ʓɬɮʽʉʷʍɹᩜᣵൡبɁႱࢠȾȟ͇ȗȲکնɂǾൡ

ಽɁΈႊɥ˹ඨȪǾࣷᇋɿ˂ʝʃᩌȾȧᣵፅȢȳȨȗǿ
ᵘ̷ᡵ̜ǾൡಽɁᆍૺᵚ

24.Stop machine operation immediately and contact the 

Mori Seiki Service Department following malfunction of 

any device related to the door interlock function.

[Injury/Machine damage]

25.టൡɂǾᚐ˹ɁʡʷɺʳʪɥаᝣɒȬɞൡᑤɥ϶țȹȝ

ɝǾᒲӦᤆᢆɁˢϦඨǾӏࡾѓᩒɁѿျशȴᩖɥȽ
ȢȬȲɔȾаᝣɒʡʷɺʳʪ͎ɥ NC юȾᜤਝȪȲৰ
ɥίધȪɑȬǿȪȲȟȶȹǾൡಽɁᒲӦᤆᢆɥˢϦඨȨ
ȮȲȻȠɂǾʡʷɺʳʪ͎ɗᢉɁး٣ͱᏚɥᆬᝓȪȹȢ
ȳȨȗǿӏࡾɥፖᚐȪȽȗکնȽȼɂǾ॒ᛵȾख़ȫ @

ᴥʴʅʍʒᴦɷ˂ɥઃȪǾNC юȾᜤਝȨɟȲʡʷɺʳʪ
͎ɥՍȪȹȢȳȨȗǿ࿑ȾǾˢϦඨऻȾʡʷɺʳʪ
ᩒܿͱᏚɥ۰ȪȲکնɂǾӏࡾѓᩒऻȾ NC юȾᜤਝȨ
ɟȲʡʷɺʳʪ͎ȟЄȠǾ̜ȾȷȽȟɞժᑤॴȟȕɝ
ɑȬǿͅᇋᛏֿȺɂаᝣɒȪȲʡʷɺʳʪষڨȟˢϦඨ
ȾՍȨɟɞکնȟȕɞȲɔǾ̈́റɁᤏȗȾԚґาȪ
ȹȢȳȨȗǿ

ᵘൡಽɁ̙ఙȮȿӦͽǾࢱຒᵚ

25.This machine is equipped with a read-ahead function 

for the running program, and retains the read-ahead 

program commands stored in the NC memory during a 

temporary stop of automatic operation in order to 

eliminate latency time when restarting. Therefore, 

check the program commands or present positions of 

the axes when stopping the machine temporarily. In 

cases such as when discontinuing the machining, 

press the @ (RESET) key to clear the program 

commands stored in the NC if necessary. Changing the 

program start position after a temporary stop in 

particular may cause accidents after the machining is 

restarted since the program commands stored in the 

NC are activated. Pay extra attention to the difference 

in the specifications in relation to other manufacturers’ 

machines because the read-ahead program data may 

be cleared at temporary stops on these machines.

[Unexpected machine motion/Interference]

26.ͽ᩻ඨɵʚ˂͇ȠʃɮʍʋɁɵʚ˂ɂǾʃɮʍʋɥઃ

ȬȻȠ͏۶ɂᩐȫȹȝȗȹȢȳȨȗǿɵʚ˂ȟᆍૺȪȲȻ
ȠɂǾࣷᇋɿ˂ʝʃᩌȾȧᣵፅȢȳȨȗǿ

ᵘʃɮʍʋɁͽӦǾൡಽɁ̙ఙȮȿӦͽᵚ

26.Some switches have covers preventing unintentional 

switch actuation. Keep covers closed except when 

pressing the switches. If a switch cover is damaged, 

contact the Mori Seiki Service Department.

[Switch actuated unintentionally/Unexpected machine 

operation]

27.ɹ˂ʳʽʒȟԚґȺȽȗȻȠɂǾӏࡾᄽऻɁࡾщǾʹ˂

ɹǾҒɝȢȭȟᯚຣȾȽɝɑȬǿຣ࣊ȟ˩ȟɞɑȺ᜔ɟȽ
ȗȺȢȳȨȗǿ

27.If the coolant supply is not sufficient, tools, 

workpieces, and chips will reach high temperatures 

shortly after the production. Do not touch them until 

the temperature drops.

8ឬ֖ 8WARNING

ᴹ˿ᢉɁᢆوȾȷȗȹᴻ <Spindle Rotation>

1. ˿ᢉఊᯚᢆوᣱ࣊ɁҋᔸᜫްɂǾʓɬȾ៶ɜɟȲᧇȺ

ᆬᝓȪȹȢȳȨȗǿ

1. For the default setting of the spindle speed limit, check 

the rating plate on the door.

2. ˿ᢉᢆوᣱ࣊ɂǾʋʭʍɹǾผщȝɛɆʁʴʽʊɁᜬو߁

ᢆᣱ͏࣊˩ȾȪȹȢȳȨȗǿ
ᵘʹ˂ɹɁ᭣ɆҋȪᵚ

2. Spindle speeds must not exceed allowable speed limits 

of chuck, fixture and cylinder.

[Workpiece ejection]

3. ˿ᢉɥᢆوȨȮɞȻȠɂǾӏࡾస͔ɥᆬᝓȪȹȞɜᚐȶȹ

ȢȳȨȗǿ
ᵘʹ˂ɹɁ᭣ɆҋȪǾผщᆍૺᵚ

3. Before starting the spindle, check the machining 

conditions.

[Workpiece ejection/Fixture damage]

4. ˿ᢉɑȲɂࡾᢆوщȟᢆو˹ɂǾʓɬɥᩒȤȽȗȺȢȳȨ

ȗǿ
ᵘࢊᣅɑɟǾȤȟᵚ

4. Do not open the door during spindle or rotary tool 

rotation.

[Entanglement/Injury]

5. ਖ਼ӦͽȺ˿ᢉɥᢆوȨȮɞȻȠɂǾ˿ᢉᢆوᣱ࣊ᝩʦ

ʉʽɁᜫްɥఊͲȾȪǾ़ȁȾ॒ᛵȽᢆوᣱ࣊ɑȺ˨ȥȹ
ȢȳȨȗǿɑȲǾϦඨȬɞȻȠɕͲᣱ࣊ȾນᣱȪȹȞɜϦ
ඨȪȹȢȳȨȗǿ

ᵘʹ˂ɹɁ᭣ɆҋȪᵚ

5. When starting the spindle manually, set the spindle 

speed setting button to the lowest, and then gradually 

increase the spindle speed. In addition, decrease the 

spindle speed gradually when stopping the spindle 

manually.

[Workpiece ejection]

6. وնǾ˿ᢉکȟҤ᪅ȨɟȲผщɗʋʭʍɹɥႊȗɞୣᢆو

ᢆᮠӦᚽᏚȾȝȤɞఊᯚᢆوᣱ࣊ɥผщɗʋʭʍɹɁҤ᪅
ᣱ࣊ȾնɢȮȹǾʛʳʫ˂ʉȾᜫްȪȹȢȳȨȗǿʛʳ
ʫ˂ʉɁᜫްศȾȷȗȹɂǾࣷᇋɿ˂ʝʃᩌȾȧᣵፅ
ȢȳȨȗǿ

ᵘʹ˂ɹɁ᭣ɆҋȪǾผщȝɛɆʋʭʍɹɁᆍૺᵚ

6. When using the fixture or chuck with the spindle speed 

limited, set the maximum spindle speed matching the 

limited speed of the fixture or chuck to the parameter. 

For details on setting the parameters, contact the Mori 

Seiki Service Department.

[Workpiece ejection/Damage of fixture and chuck]
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ᴹʋʭʍɹȾȷȗȹᴻ <Chucks>

1. ˿ᢉȾʋʭʍɹɗʋʭʍɹႊʁʴʽʊǾᣵፀ್ɥɝ͇Ȥ

ɞȻȠɂǾࣷᇋǾʋʭʍɹʫ˂ɵ˂ȝɛɆʁʴʽʊʫ˂
ɵ˂ɁᝢంɥྏᝣȪȹȢȳȨȗǿ

ᵘᆍૺǾ̜ᵚ

1. When mounting a chuck, chuck cylinder, or connecting 

rod in the spindle, read the instruction manuals of Mori 

Seiki, the chuck manufacturer, and the chuck cylinder 

manufacturer prior to performing the procedure.

[Chuck, chuck cylinder or connecting rod damage]

2. ʋʭʍɹɁ͇ȤǾ۶ȪɥᚐșȻȠɂǾɬɮʦʵʒɗո

ɝʣʵʒɥΈႊȪǾɹʶ˂ʽȺոɝ˨ȥȹȢȳȨȗǿͽഈ
ጶ̘ऻɂǾɬɮʦʵʒɗոɝʣʵʒɥɝ۶ȪȹȢȳȨ
ȗǿ

ᵘ˿ᢉɋɁࢊᣅɑɟǾɬɮʦʵʒȝɛɆոɝʦʵʒɁ᭣ୠᵚ

2. When mounting or removing a chuck, lift the unit with a 

crane using eyebolts and cables. Ensure eyebolts and 

cables are removed after the procedure.

[Entanglement/Eyebolt and cable ejection]

3. ʹ˂ɹɥᄽੰધȬɞʋʭʍɹɗผщɂǾ˿ᢉብᬂɁʉʍ

ʡሰɥҟႊȪǾᆬȾɝ͇ȤȹȢȳȨȗǿ
ᵘʋʭʍɹȝɛɆผщɁ᭣ɆҋȪᵚ

3. The chuck or fixture clamping the workpiece must be 

secured to the spindle using the threaded holes in the 

spindle nose.

[Chuck and fixture ejection]

4. ˿ᢉȾ͇ࠖɁʋʭʍɹ͏۶Ɂʋʭʍɹɗผщɥɝ͇Ȥȹ

ӏࡾȬɞȻȠɂǾࣷᇋɿ˂ʝʃᩌȾȧᣵፅȢȳȨȗǿ

4. If a workpiece holding chuck or fixture other than the 

chuck supplied with the machine is used, contact the 

Mori Seiki Service Department prior to machine 

operation to prevent serious injury and machine 

damage.

2 าᜤ 2 NOTE

ȝറȟᒲȾɝ͇ȤȹᄉႆȪȲ̜ȾᩜȪȹǾࣷᇋɂ͖ɥ
២ȗɑȮɦǿ

Mori Seiki is not responsible for accidents caused by the use of a 

chuck or fixture prepared by the customer without prior 

consultation.

5. ͇ࠖɁʋʭʍɹɥɝ۶ȪǾͅɁʋʭʍɹɥ˿ᢉȾɝ͇

ȤȹӏࡾȬɞȻȠǾൡᑤ˨ͽӦȪȽȗʋʭʍɹႊʁʴʽʊ
ɗᣵፀ್ɂɝ۶ȪȹȢȳȨȗǿ

ᵘᣵፀ್ȝɛɆʋʭʍɹႊʁʴʽʊɁ۶ɟᵚ

5. If the chuck supplied with the machine is removed from 

the machine and a specially prepared fixture is used, 

remove the chuck cylinder and connecting rod.

[Connecting rod, chuck cylinder ejection]

6. ʋʭʍɹɁᜬ߁ʡʳʽʂʭӌǾʋʭʍɹȝɛɆʁʴʽʊ

Ɂᜬ٢߁ӌǾᜬ߁ʁʴʽʊӌǾʒʍʡʂʱ˂ɁᯚȨȻᜬ
˂ʁʴʽʊӌɁᩜΡǾȽȼȾȷȗȹɂǾʋʭʍɹʫ߁
ɵ˂ȝɛɆʁʴʽʊʫ˂ɵ˂ͽɁᝢంɥՎྃȪǾ
ᜬ߁ϏɥᠰțȽȗɛșȾȪȹȢȳȨȗǿȝറȺขްȪȞ
ɀɞکնɂǾࣷᇋɿ˂ʝʃᩌȾȧᣵፅȢȳȨȗǿ

ᵘʋʭʍɹȝɛɆʁʴʽʊɁᆍૺǾʹ˂ɹɗྲɁ᭣ɆҋȪᵚ

6. Refer to the instruction manuals prepared by the chuck 

and cylinder manufacturers for the allowable plunger 

thrust of the chuck, allowable chucking and cylinder 

pressures, and the relationship between the top jaw 

height and allowable cylinder thrust, which must be set 

to a value within the permissible value range. If difficult 

to determine, contact the Mori Seiki Service 

Department.

[Chuck and cylinder damage/Workpiece and jaw 

ejection]

7. ʋʭʍɹȾ͇ࠖȪȹȗɞʛɮʷʍʒʠʍʁʯɂǾɝ͇Ȥ

ȲৰȺൡಽɥᤆᢆȪȹȢȳȨȗǿ
ᵘʋʭʍɹɁʨʃʉ˂ʂʱ˂ȝɛɆྲɁ᭣ɆҋȪᵚ

7. Leave the pilot bush mounted in the chuck when 

operating the machine.

[Master jaw or chuck jaw ejection]

8. ʋʭʍɹɁ͇ȤȾɂǾްɁʦʵʒɥΈႊȪǾްɁʒ

ʵɹȺᆬȾ፻ɔ͇ȤȹȢȳȨȗǿްఙᄑȾʦʵʒȟȪȶ
Ȟɝ፻ɔ͇ȤɜɟȹȗɞȦȻɥᆬᝓȪȹȢȳȨȗǿ

ᵘʹ˂ɹɁ᭣ɆҋȪǾʋʭʍɹɁᆍૺᵚ

8. Use only specified bolts to mount the chuck and 

tighten to the specified torque. Check at regular 

intervals to ensure the bolts are securely tightened.

[Workpiece ejection/Chuck damage]

9. ʥʷ˂ʋʭʍɹ̈́റɁൡಽȺɂǾʋʭʍɹɁ៩ᣮሰɥΈႊ

ȪȽȗȺӏࡾɥᚐșکնǾ͇ࠖɁ៩ᣮሰɵʚ˂ɥʋʭʍɹ
Ⱦɝ͇ȤȹȢȳȨȗǿ

ᵘɹ˂ʳʽʒɗҒɝȢȭɁΞоȾɛɞʋʭʍɹǾʁʴʽʊǾ
ȰɁͅɁบو٢ᡅɁӦͽ˪ᓦᵚ

9. When operating a machine equipped with a hollow 

chuck, install the attached through hole cover to the 

chuck if the through hole is not used.

[Chuck, cylinder or other hydraulic circuit malfunction 

due to entry of coolant or chips]

10.ʋʭʍɹ٢ȝɛɆ॑ઃᢉӌᴥ॑ઃ̈́റ / ቼ 2 ˿ᢉ॑ઃ̈́

റᴦɂǾӏࡾȬɞʹ˂ɹɁढǾయȝɛɆӏࡾస͔Ⱦն
ɢȮȹᜫްȪȹȢȳȨȗǿ

ᵘʹ˂ɹɁ᭣ɆҋȪᵚ

10.Set the chucking pressure and tailstock spindle 

thrusting force (tailstock specifications/spindle 2 

tailstock specifications) with full consideration given to 

the shape and material of the workpiece to be 

machined and machining conditions.

[Workpiece ejection]

11.ʋʭʍɹɁᢆوᣱ࣊ɂ͏˩ɁᬱᄻɥᐎਁȪȹȝറȟ͖

ɥધȶȹขްȪǾȰɟɜɁస͔ɁɕȻȺᜬ߁ϏɥᠰțȽȗ
ɛșȾȪȹȢȳȨȗǿ

11.The user is responsible for setting the speed of the 

chuck by taking the following matters into 

consideration. Rotate the spindle at a speed no faster 

than allowable values under specified conditions.

• ʒʍʡʂʱ˂Ɂढɗᦀ • Top jaw's shape and mass
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• ʋʭʍɹɁੰધӌ • Chuck gripping force

• ʹ˂ɹɁߤศȻढ • Workpiece dimensions and shapes

• Ғҭӌ • Cutting force

• ίަȝɛɆཟ೫
ᵘʹ˂ɹɁ᭣ɆҋȪᵚ

• Chuck maintenance and inspections

[Workpiece ejection]

12.ᩋȗʹ˂ɹɥӏࡾȬɞȻȠɂǾ॑ ઃիᴥ॑ઃ̈́റ / ቼ 2 ˿ᢉ

॑ઃ̈́റᴦɗળɟඨɔȽȼɥΈႊȪȹǾʹ˂ɹɁᒲႏብɥ
ᆬȾୈધȪȹȢȳȨȗǿ 

ᵘ˿ᢉᢆو˹Ɂʹ˂ɹɁȟɝɗળɟǾȝɛɆൡ۶ɋɁ᭣
ҋȪᵚ

12.When machining long workpieces, clamp the free end 

of the workpiece securely with the tailstock or a steady 

rest (tailstock specifications/spindle 2 tailstock 

specifications).

[Workpiece bent or shaken during spindle rotation, 

ejection outside of the machine]

13.ʹ˂ɹɥੰધȨȮɞҰȾǾʋʭʍɹɥӦͽȨȮɞȲɔɁʁ

ʴʽʊȾ॒ᛵȽบ٢ɑȲɂሳ٢ȟΖፈȨɟȹȗɞȦȻɥ
٢ӌȺᆬᝓȪȹȢȳȨȗǿ 

ᵘʹ˂ɹɁ᭣ɆҋȪᵚ

13.Before clamping a workpiece in the chuck, check using 

a pressure gage that the correct hydraulic or air 

pressure is supplied to the cylinder that actuates 

chuck operation. 

[Workpiece ejection]

14.ʹ˂ɹɁऻብᬂȟǾʋʭʍɹɁژໄብᬂȕɞȗɂྲɁʹ˂

ɹઃ͇ȤᬂȞɜᫌɟȹȗɞȻȠɗǾʹ˂ɹɁᢆو˹॑ȟ
ʋʭʍɹɁᢆو˹॑ȾߦȪȹϿȗȹȗɞȻȠǾɑȲɂʹ˂
ɹȟᣲֿɁȻȠɂǾͲᣱȺʐʃʒӏࡾɥᚐȶȹȢȳȨ
ȗǿ 

ᵘҒҭӌȟʋʭʍɹɁੰધ᪅ႜӌɥᠯᤈȬɞȦȻȾɛɞǾ
ʹ˂ɹɁ᭣ɆҋȪᵚ

14.If a gap exists between the workpiece rear surface and 

the chuck locator face or the jaw face on which the 

workpiece is to be seated, the workpiece rotation 

centerline is tilted in relation to the chuck rotation 

centerline, or if the workpiece is cast or forged, carry 

out test cutting at a low spindle speed to ensure safety. 

[Cutting force exceeds workpiece clamping capacity of 

chuck, causing workpiece ejection]

15.˽࿎ɗϡ॑Ȫȹȗɞʹ˂ɹȽȼǾʹ˂ɹɁ॑ȟᢆو˹

॑˨ȾȽȗȻȠɂǾʚʳʽɿɥɝ͇Ȥȹʚʳʽʃɥ
ɝǾ˿ᢉɁᢆوᣱ࣊ȽȼɁӏࡾస͔ȾԚґาȪȹȢȳȨ
ȗǿ 

ᵘʹ˂ɹɁ᭣ɆҋȪᵚ

15.When a workpiece is eccentric, not round or the center 

of gravity of the workpiece is not at the center of the 

rotation, balance using a balancer with full 

consideration given to machining conditions such as 

the spindle speed. 

[Workpiece ejection]

16.ʚʳʽɿɥɝ͇ȤȹȗɞȻȠɂǾʹ˂ɹɥɝ͇ȤȽȗ

ৰȺ˿ᢉɥᢆوȨȮȽȗȺȢȳȨȗǿ 

ᵘ˿ᢉʣɬʴʽɺɁᐗȝɛɆཱུ͇Ƞᵚ

16.Do not rotate the spindle without a workpiece when 

using a balancer. 

[Spindle bearing wear, component seizure]

17.ਖ਼፻ɔɁʋʭʍɹȝɛɆผщɥΈႊȬɞȻȠɂǾʋʭʍɹ

ʙʽʓʵɗ፻͇ȤࡾщɥΈႊȪȲऻǾʋʭʍɹɗผщȞɜ
ɝ۶ȪȹȢȳȨȗǿ 

ᵘʋʭʍɹʙʽʓʵȝɛɆ፻͇ȤࡾщɁ᭣ɆҋȪᵚ

17.When using a manually tightened chuck or fixture, 

remove the clamp handle or tightening tool from the 

chuck or fixture after tightening. 

[Clamp handle, tightening tool ejection]

18.ʋʭʍɹɁ͇ȤǾ۶ȪǾཟ೫ȝɛɆፈบɥᚐșȻȠ

ɂǾໃɥȪɖȪȹȢȳȨȗǿ
ᵘࢊᣅɑɟǾɂȨɑɟᵚ

18.Always turn the main power switch OFF before 

performing chuck mounting/removal, inspection and 

lubrication procedures.

[Entanglement]

2 าᜤ 2 NOTE

ᝊጯɂǾʋʭʍɹȝɛɆʁʴʽʊʫ˂ɵ˂ͽɁᝢంɥՎ
ྃǿ

For details on chuck maintenance procedures, refer to the 

instruction manuals prepared by the chuck and cylinder 

manufacturers.

ᴹʹ˂ɹɁո˨ȥͽഈᴻ <Lifting Workpiece>

1. ɹʶ˂ʽȾɛɞո˨ȥͽഈɂǾɹʶ˂ʽᤆᢆۢеᜬɁȕɞ

ȟᚐȶȹȢȳȨȗǿ
ᵘ̜Ǿᆍૺᵚ

1. Only technicians qualified to operate cranes are to 

perform workpiece-lifting procedures.

[Workpiece, machine damage/Accident]

2. 2 ̷͏˨ȺͽഈɥᚐșکնɂǾȝ̠ȗȾնَȪȕȶȹԚґ

ȾาȪȹͽഈɥᚐȶȹȢȳȨȗǿ
ᵘ̜ᵚ

2. When two or more people are involved in lifting, 

cooperation and clear communication is necessary at 

all times.

[Accident]

3. ʹ˂ɹȽȼɁᦀȾԚґᐔțɞʹɮʮʷ˂ʡǾʁʭʍɹ

ʵǾո˨ȥผщȽȼɥΈႊȪȹȢȳȨȗǿ
ᵘʹ˂ɹɁᕶ˩ᵚ

3. Use only wires, shackles and jigs strong enough to 

support the total weight of the workpiece.

[Dropped workpiece]

4. ʹ˂ɹȽȼɥոɝ˨ȥɞҰȾǾʹ˂ɹȽȼȟᆬȾੰધȨ

ɟȹȗɞȞᆬᝓȪȹȢȳȨȗǿ
ᵘʹ˂ɹɁᕶ˩ᵚ

4. Before lifting a workpiece, check it is held securely.

[Dropped workpiece]
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5. ʹ˂ɹɥߵȪոɝ˨ȥȲৰȺǾҰऻᴬࡿծɁʚʳʽʃȟ

ɟȹȗɞȞᆬᝓȪȹȢȳȨȗǿ
ᵘʹ˂ɹɁᕶ˩ᵚ

5. Raise the workpiece a short distance off the floor to 

confirm it is well balanced in both crosswise and 

lengthwise directions.

[Dropped workpiece]

ᴹɝͽഈᴻ <Safety Practices During Setup>

1. ɝͽഈ˹ɂǾͽഈᐐɁާпɥᆬίȬɞȲɔȾ˩ᜤɁߦ

ኍɥஃȪȹȢȳȨȗǿ

1. During setup, implement the following safety 

measures.

ᴹᒲӦᤆᢆɥᩒܿȨȮȲȢȽȗȻȠᴻ <To Prevent Automatic Operation Start>

• ʙʽʓʵʬ˂ʓɥᤣȬɞǿ • Select the handle mode.

• ʋʭʍɹɥɬʽɹʳʽʡɁৰȾȬɞǿ • Unclamp the chuck.

ᴹȶȹᒲӦᤆᢆɥᩒܿȨȮȲکնɥᐎțȲާпߦኍᴻ <To Ensure Operator Safety if Automatic Operation is 

Started By Mistake>

• յɴ˂ʚʳɮʓʃɮʍʋᴥ˿ᢉᴬᣞɝᴬҒҭᣞɝᴦɁ
ᜫްɥఊͲȾȬɞǿ

• Set override switches (spindle speed, rapid traverse 

rate, cutting feedrate) at the lowest setting.

• ʁʽɺʵʠʷʍɹൡᑤɥɴʽȾȬɞǿ • Turn the single block function ON.

• ʨʁʽʷʍɹൡᑤɥɴʽȾȬɞǿ • Turn the machine lock function ON.

• ɹ˂ʳʽʒʦʉʽ8Ȑɴʟȑɥ 1 ᇽ͏˨ઃȪǾɹ˂ʳ
ʽʒɴʟʬ˂ʓȾȬɞǿ

• Establish the coolant OFF mode by pressing the 

coolant button 8 [OFF] (Off) for longer than one 

second.

ᴹ˿ᢉɥᢆوȨȮȲȢȽȗȻȠᴻ <To Prevent Spindle Rotation Start>

• ʋʭʍɹɥɬʽɹʳʽʡɁৰȾȬɞǿ • Unclamp the chuck.

• ʛʗʵͽᤣɷ˂ʃɮʍʋɥ uȐͽ˪ժȑȾȬɞǿ • Set the operation selection key-switch to the u 

[OFF].

ᴹȶȹ˿ᢉɥᢆوȨȮȲکնɥᐎțȲާпߦኍᴻ <To Ensure Operator Safety if The Spindle is Started by 

Mistake>

• ˿ᢉᢆوᣱ࣊ᝩʦʉʽɁᜫްɥఊͲȾȬɞǿ • Set the spindle speed setting button to the lowest 

setting.

ᴹʉʶʍʒʢʍʓɁҾɝҋȪɥȪȲȢȽȗȻȠᴻ <To Prevent Turret Head Indexing>

• ҏ࿎իʦʉʽɁ᚜ᇉɥး٣ҾɝҋȨɟȹȗɞʃʐ˂
ʁʱʽႭհȾˢᒵȨȮɞǿ

• Make the indication in the turret button display unit 

match the number of the currently indexed station.

• ʛʗʵͽᤣɷ˂ʃɮʍʋɥ uȐͽ˪ժȑȾȬɞǿ • Set the operation selection key-switch to the u 

[OFF].

2. ʚ˂ʟɭ˂ʊɗʚ˂ɿʧ˂ʉɥΈႊȬɞکնǾ͏˩Ɂਖ਼ᬲ

ȺળӦȟᄉႆȪȽȗȞᆬᝓȪȹȢȳȨȗǿ

2. When using a bar feeder or bar supporter, confirm 

excessive vibration is not generated as follows:

a) ʹ˂ɹɥੰધȪȲৰȺʓɬɥᩐɔǾ˿ᢉᢆوᣱ࣊ᝩ
ʦʉʽɁᜫްɥఊͲȾȪɑȬǿ

a) Close the door with a workpiece clamped in the chuck 

and set the spindle speed setting button to the lowest 

setting.

b) ਖ਼ӦͽȺ˿ᢉɥᢆوȨȮǾ़ȁȾΈႊȬɞʡʷɺʳ
ʪɁఊᯚᢆوᣱ࣊ɑȺ˨ȥɑȬǿ

b) Rotate the spindle in manual mode and gradually 

increase the spindle speed to the maximum specified in 

the program.

3. ળӦȟᄉႆȬɞȻȠɂǾ͏˩ɁߦѿศɥᚐȗǾળӦɥȽȢ

ȪȹȢȳȨȗǿ

3. If excessive vibration is generated, perform the 

following countermeasures.

• ʚ˂యɁȟɝщնɥᝩȬɞǿ • Correct the bar bend.

• ʡʷɺʳʪȺΈႊȬɞ˿ᢉఊᯚᢆوᣱ࣊ɥటൡȝɛɆ
ʚ˂ʟɭ˂ʊȟળӦȪȽȗ˿ᢉᢆوᣱ࣊Ⱦ۰Ȭɞǿ

• Change the maximum spindle speed used in the 

program to a speed that does not cause vibration of 

the machine body or the bar feeder.

• టൡȻʚ˂ʟɭ˂ʊɁ॑ҋȪᝩɥȬɞǿ • Adjust the alignment of the machine and bar feeder.

• ˿ᢉ៩ᣮሰȾᤛҒȽɶɮʓʠʍʁʯȟΈႊȨɟȹȗɞȞ
ᆬᝓȬɞǿ

• Check that appropriate guide bushes are used in the 

spindle through-hole.

˨ᜤɁߦѿɥᚐȶȹɕળӦȟȽȢȽɜȽȗȻȠɂǾࣷᇋ
ɿ˂ʝʃᩌȾȧᣵፅȢȳȨȗǿ

ᵘൡಽɁ᪩Ǿӏࡾጀ࣊ɁͲ˩ᵚ

If the vibration cannot be eliminated by performing the 

countermeasures listed above, contact the Mori Seiki 

Service Department.

[Machine damage/Machining accuracy lowered]
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7า 7 CAUTION

1. ൡಽᤆᢆ˹ȾႱᬩɗળӦȟȕɞکնɂǾȰɁՁىɥᆬȞ

ɔǾߦѿȪȹȢȳȨȗǿ
ᵘ᪩Ǿӏࡾጀ࣊Ⱦমफᬭᵚ

1. If abnormal noise or vibration is generated during 

machine operation, determine the cause and take 

appropriate action.

[Machine damage/Impaired machining accuracy]

2. ɵ˂ʦʽɗʅʳʩʍɹȽȼǾየఞɁҒɝȢȭȟҋɞɛș

ȽయɁʹ˂ɹɥӏࡾȬɞȻȠɂǾࣷᇋɿ˂ʝʃᩌȾȧ
ᣵፅȢȳȨȗǿ

ᵘͽഈᐐɁየȫɦऀǾӦɗʣɬʴʽɺɁᪧᩖɋɁየ
ȫɦɁΞоᵚ

2. When machining a workpiece such as carbon or 

ceramics which generate powder particles, contact the 

Mori Seiki Service Department.

[Inhaling powder particles, Powder particles entering 

slideway or gap between bearing]

3. ܿഈȝɛɆӏࡾҰȾɂǾ˿ᢉǾյҤॅᢉɁৼɜȪᤆᢆɥ

ᚐȶȹȢȳȨȗǿ
ᵘൡಽɁྒ۰ͱȾɛɝǾӏࡾጀ࣊Ⱦমफᬭᵚ

3. Perform spindle and controlled axis test running 

procedures prior to machining.

[Thermal displacement adversely affecting machining 

accuracy]

4. ൡюྃཌྷȾ˪ႊȾ᜔ɟȽȗȺȢȳȨȗǿɑȲǾໃ

ȪɖऻɕǾȬȣȾɂ᜔ɟȽȗȺȢȳȨȗǿ
ᵘɗȤȼᵚ

4. Do not touch lamps used to illuminate the interior of 

the machine during machine operation or immediately 

following power OFF.

[Burns]

5. Ғҭࡾщȟʹ˂ɹȾ᜔ȪȹȗɞȻȠȾǾ˿ᢉɁᢆوɥϦ

ඨȨȮȽȗȺȢȳȨȗǿ
ᵘҒҭࡾщǾൡಽɁᆍૺᵚ

5. Do not stop spindle rotation while a cutting tool is in 

contact with the workpiece.

[Cutting tool and machine damage]

6. ɀȫҒɝӏࡾ˹ȝɛɆሰӏࡾǾ࿑Ⱦʉʍʡɿɮɹʵ˹Ⱦ

ϦඨͽȝɛɆ@ᴥʴʅʍʒᴦɷ˂ȾɛɞϦඨͽɥࢠ

ᚐȶȲȻȠɂǾʹ˂ɹɗҒҭࡾщɁৰɥɛȢᝩɌȹȞ
ɜǾ৳ȾᢉሉӦɥᚐȶȹȢȳȨȗǿ

ᵘʹ˂ɹɗҒҭࡾщȟᚗሶȝɛɆࢱຒᵚ

6. When the [EMERGENCY STOP] (Emergency Stop) 

button or @ (RESET) button has been pressed to stop 

the machine during a threading operation or a hole 

machining operation, especially a tapping operation, 

carefully feed the axes after checking the condition of 

the workpiece and cutting tool.

[Collision or interference between workpiece and 

cutting tool]

7. ʉʶʍʒʢʍʓȾҒҭࡾщȟɝ͇ȤɜɟȹȗɞکնɂǾ

Z ᢉʡʷʐɹʉȽȼȾࢱຒȪȽȗȦȻɥᆬᝓȪȹȞɜǾԚ
ґȾาȪȹʉʶʍʒʢʍʓɥஉوȨȮȹȢȳȨȗǿ

7. When the turret head is rotated with cutting tools 

mounted, ensure tools in the turret do not interfere 

with the Z-axis protector, before rotating the turret.

8. ʹ˂ɹɥɝ۶ȬȻȠɂǾʹ˂ɹɥᆬȾୈધȪȲऻǾɬ

ʽɹʳʽʡȪȹȢȳȨȗǿ
ᵘʹ˂ɹɁᕶ˩ᵚ

8. Support the workpiece securely before unclamping the 

workpiece to perform workpiece removal.

[Dropped workpiece]

9. ʎ˂ʴʽɺɥȬɞȻȠɂǾࢱຒȾาȪȹȢȳȨȗǿቼ 2

˿ᢉ̈́റɁൡಽȺɂǾʹ˂ɹՙຝȪɁࢱຒȾɕาȪ
ȹȢȳȨȗǿ

9. When tooling, ensure interference does not occur. In 

the case of headstock 2 specification machines, 

ensure interference does not occur during workpiece 

transfer.

ɥѓᩒȬɞȻȠǾࡾሌɁᣩ˹Ɂʠʷʍɹɥɿ˂ʋȪȹӏࡾ.10

ȰɁȻȠɁൡಽȻҤॅᚽᏚɁৰɥɛȢᝩɌȹǾM, S, T, 

G, F ɽ˂ʓǾʹ˂ɹ࣋ൈጕȽȼɥ MDI Ⱥ͎ȪȹȢȳȨ
ȗǿ

ᵘൡಽɁ̙ఙȮȿӦͽᵚ

10.When searching for a block during the machining 

process and restarting machining from this point, 

specify the M, S, T, G and F codes, and workpiece 

coordinate system, etc., in MDI mode after carefully 

checking the status of the machine and the NC.

[Unexpected machine motion]

11.ʋʭʍɹྲǾʹ˂ɹȾᚗɥ˫țȽȗȺȢȳȨȗǿ

ᵘʋʭʍɹɗྲɁጀ࣊ȝɛɆൡᑤɁͲ˩Ǿ֤ߧɁͲ˩ᵚ

11.Do not subject the chuck jaws or workpiece to shock.

[Adversely affecting chucking accuracy, functions, and 

service life]

12.ໃɥᩋᩖȪɖȬɞکնɂǾίધщȞɜʹ˂ɹɥɝ

۶ȪȹȢȳȨȗǿ
ᵘʹ˂ɹɁᕶ˩ǾʋʭʍɹɁ֤ߧȝɛɆ॑ઃիɁɹʳʽʡ
ൡഫɁͲ˩ᵚ

12.When leaving the machine with the power OFF for an 

extended period, always remove the workpiece from 

the clamping device.

[Dropped workpiece/chuck's life and tailstock 

clamping mechanism service life adversely affected]

13.ʋʭʍɹɹʳʽʡǾɬʽɹʳʽʡͽɥᚐșȻȠǾʋʭʍ

ɹɗྲȽȼȺਖ਼ɥȷɔȽȗɛșȾาȪȹȢȳȨȗǿ
ᵘȤȟᵚ

13.When clamping or unclamping the chuck, take care to 

ensure hands or fingers do not become caught in the 

chuck or chuck jaws.

[Injury]
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14.ʚ˂ʟɭ˂ʊɗ˿ᢉ៩ᣮሰɥΈႊȬɞȻȠɂǾɑȶȬȣȽ

ʚ˂యɥΈႊȪȹȢȳȨȗǿɑȲǾ˿ᢉᴥʓʷ˂ʚᴦюव
ɛɝߴȨȗवɁʚ˂యɥӏࡾȬɞȻȠɂǾɶɮʓʠʍʁʯ
ȽȼɥΈႊȪȹȢȳȨȗǿ

ᵘൡಽɁળӦǾӏࡾጀ࣊Ⱦমफᬭᵚ

14.When machining bar stock on a machine equipped with 

a bar feeder or spindle through-hole, use straight bar 

stock only. When machining bar stock with a diameter 

smaller than that of the spindle (or draw bar), use a 

guide bush.

[Machine vibration/Impaired machine accuracy]

15.ᒲӦᤆᢆ˹ɂǾʋʍʡɽʽʣʮɥࢠᤆᢆȨȮȹȢȳȨ

ȗǿ
ᵘҒɝȢȭɁڝሥȾɛɞʋʍʡɽʽʣʮɁᆍૺᵚ

15.Keep the chip conveyor operating all the times during 

automatic operation.

[Chip accumulation causing chip conveyor damage]

16.ʙ˂ʓɴ˂ʚʒʳʣʵൡᑤȟᚽ϶ȨɟȹȗɞൡಽȺʙ˂ʓ

ɴ˂ʚʒʳʣʵɥᜓȬɞȻȠǾȐቼ 2 O.T. ᜓȑʦʉʽ
ɥઃȬȻǾᢉሉӦȾᩜȬɞɮʽʉʷʍɹɂᜓȨɟɑȬǿ
ፏߦȾʙ˂ʓɴ˂ʚʒʳʣʵȪȲտȾɂᢉሉӦȪȽȗȺ
ȢȳȨȗǿɑȲǾާпɁȲɔʙ˂ʓɴ˂ʚʒʳʣʵৰȟ
ᜓȨɟɞɑȺǾʙʽʓʵᣞɝͽȐ×1ȑȺᢉሉӦɥ
ᚐȶȹȢȳȨȗǿ

ᵘऱेիȻɵʚ˂ȟࢱຒᵚ

16.When releasing the hard overtravel on a machine with 

that function, the axis movement interlock can be 

released by pressing the [2nd O.T. Release] button. Do 

not move the axis in the direction in which the hard 

overtravel occurred. For safety reasons, feed the axes 

using the handle feed [u1] until the hard overtravel 

status has been canceled.

[Interference between carriage and covers]

17.ʹ˂ɹɥੰધȝɛɆୈધȬɞȻȠɂǾʹ˂ɹᒲͶɁҴॴɥ

ᐎਁȪȹǾʹ˂ɹȟɅȭɑȽȗɛșȾǾੰધศǾୈધ
ศǾʋʭʍɹ٢ȝɛɆ॑ઃᢉӌᴥ॑ઃ̈́റ / ቼ 2 ˿ᢉ॑
ઃ̈́റᴦɥ೫ȪȹȢȳȨȗǿ

ᵘӏࡾጀ࣊ɋɁমफᬭᵚ

17.When chucking or supporting a workpiece, take the 

rigidity of the workpiece into account when 

determining the chucking or supporting method and 

chucking pressure or tailstock thrust (tailstock 

specifications/spindle 2 tailstock specifications).

[Impaired machine accuracy]

ᴹʉʍʋʛʗʵᴻ <Touch Panel>

1. ʉʍʋʛʗʵɂϾȷȠɗȬȗɁȺǾ॒ȭȺ᜔ɟȹͽȪ

ȹȢȳȨȗǿʉʍʋʤʽɥ͇ࠖȪȹȗɞൡಽȺɂǾʉʍʋ
ʤʽɥΈႊȪȹȢȳȨȗǿ

1. Use a finger to touch the panel as it can be easily 

scratched. Use a touch-pen if one is supplied with the 

machine.

2. ʦ˂ʵʤʽȽȼаብɁِȗɕɁɗҟȽɕɁǾɑȲྲɁа

ȺͽȪȽȗȺȢȳȨȗǿ

2. Do not touch the panel with anything with a solid tip, 

such as a ballpoint pen, anything sharp, or a fingernail.

3. պȾ 2 ኙ͏˨Ɂɷ˂ɥઃȨȽȗȺȢȳȨȗǿ

ᵘൡಽɁ̙ఙȮȿӦͽȾɛɞൡಽɁᆍૺᵚ

3. Do not press more than one key at the same time.

[Machine damage by unexpected machine operation]

4. ៧Ɂί឴ʟɭʵʪɂΈႊȪȽȗȺȢȳȨȗǿࢍ

ᵘʉʍʋʛʗʵɁͽӦᵚ

4. Do not use commercially available liquid crystal 

protective film.

[Improper operation of touch panel]

5. ਖ਼ᚨɥᅔႊȪȹͽȪȽȗȺȢȳȨȗǿ

ᵘʉʍʋʛʗʵɁϾȷȠǾͽӦᵚ

5. Do not touch the panel while wearing gloves.

[Improper operation of touch panel, scratches]

6. ʉʍʋʛʗʵɁ᚜ᬂɁɟȽȼɥઝȠɞکնɂǾࢍ៧Ɂ

ɹʴ˂ʕʽɺɹʷʃɥΈȗǾྲɥȹȭȾɁᒆȺᢌȢઝ
ȗȹȢȳȨȗǿ

6. If the touch panel is smudged, wipe the smudging off 

gently with a commercially available cleaning cloth 

using the ball of a finger; not a fingernail.

7. ɬʵɽ˂ʵɥֆɦȳɹʴ˂ʕʽɺɂΈႊȪȽȗȺȢȳȨ

ȗǿ
ᵘʉʍʋʛʗʵɁӐԇǾ᪩ᵚ

7. Do not use cleaning fluid containing alcohol.

[Deterioration of touch panel, malfunction]

7-1 ʡʷɺʳʩʽɺ
Programming

8ឬ֖ 8WARNING

1. ᜤᢐȪȹȗɞʡʷɺʳʪɂǾȬɌȹɁൡಽȾߦख़Ȫȹȗ

ɞɢȤȺɂȕɝɑȮɦǿȝറȟ᠔оȨɟȲൡಽɁᑤӌɥ
Ԛґੰ૱ȪȲ˨ȺǾఊᤛȽʡʷɺʳʪɥͽȪǾާпɥᐎ
ਁȪȹӏࡾɥᚐȶȹȢȳȨȗǿൡಽɁᑤӌɥԚґੰ૱Ȯȭ
ȾʡʷɺʳʪɥͽȪǾӏࡾɥᚐșȻǾʹ˂ɹɗҒҭࡾщ
ȟ᭣ɆҋȬȝȰɟȟȕɝɑȬǿ

1. The programs given in this manual are not applicable 

to all types of machines. Programs must be written 

while taking the performance of the machine into 

consideration and be executed with due consideration 

given to safety. If the machine's capacity is not taken 

into account when writing the program, the workpiece 

or cutting tool may fly out during machining.

2. ʡʷɺʳʪоӌጶ̘ऻɂǾʛʗʵͽᤣɷ˂ʃɮʍʋɥ

iȐͽժȑɑȲɂuȐͽ˪ժȑɁͱᏚȾȪǾʡʷ

ɺʳʪȟ˪ႊȾᪿȨɟȽȗɛșȾȪȹȢȳȨȗǿ
ᵘൡಽɁ̙ఙȮȿӦͽᵚ

2. Place the operation selection key-switch in the i [ON] 

or u [OFF] position after completing program entry to 

prevent the program being accidentally updated.

[Unexpected machine motion]
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7า 7 CAUTION

1. Ғҭࡾщɥʹ˂ɹȾᣋȸȤɞȻȠǾZ ᢉɥሉӦȨȮȲऻȾ

X ᢉɥ͎ȪȹȢȳȨȗǿҒҭࡾщɥʹ˂ɹȞɜᤕȩȤɞ
ȻȠɂǾX ᢉɥ॑ઃիȻࢱຒȪȽȗͱᏚɑȺሉӦȨȮȲऻ
Ⱦ Z ᢉɥሉӦȨȮȹȢȳȨȗǿ

ᵘҏ࿎իȻ॑ઃիɁࢱຒᵚ

1. For center-work machining, move the Z-axis first and 

then the X-axis to position the cutting tool at the 

approach point. In the cutting tool retraction operation, 

first retract the X-axis to a point where continued 

cutting tool movement does not interfere with the 

tailstock, and then move the Z-axis to the required 

retraction position. 

[Turret and tailstock interference]

2. ˿ᢉȟᢆوȪȹȗȽȗȻȠȾǾɹ˂ʳʽʒɥվҋȨȮȽȗ

ȺȢȳȨȗǿɑȲǾ˿ᢉᢆو˹ȾȝȗȹɕǾ˿ᢉʣɬʴʽ
ɺȾɹ˂ʳʽʒȟоɜȽȗɛșȾȪȹȢȳȨȗǿ

ᵘᆍૺᵚ

2. Do not discharge coolant when the spindle is not 

rotating. Take measures to ensure that coolant does 

not enter the spindle bearings when it is discharged 

while the spindle is rotating. 

[Spindle damage]

3. G10 ɑȲɂʁʃʐʪ۰ୣɥ͎Ȫȹ ‘ ʹ˂ɹɴʟʅʍʒ ’

႕ᬂɁ ‘ цᣮ ’ ȾୣϏɥоӌȬɞȻǾG54 ᵻ G59 ȬɌȹɁ
ՁཟȟպˢտȾʁʟʒȨɟɞɁȺาȪȹࡾൈጕȺӏ࣋
ȢȳȨȗǿ

ᵘࡾщɗҏ࿎իȟʋʭʍɹȽȼȻࢱຒǾൡಽɁᆍૺᵚ

3. Note that if data is set for ‘COMMON’ on the ‘WORK 

OFFSET’ screen by specifying G10 or system variable 

commands, the workpiece zero point is shifted in the 

same direction in all of the work coordinate systems, 

G54 to G59. 

[Tool/Turret and chuck interference, machine damage]

7-2 ʓɬɮʽʉʷʍɹ
Door Interlock

8ឬ֖ 8WARNING

1. ൡಽɥΈႊȬɞȻȠɂǾʓɬɮʽʉʷʍɹൡᑤɥȐᣮࢠȑ

ʬ˂ʓȾȪȹȢȳȨȗǿʓɬɮʽʉʷʍɹൡᑤɥȐᜓȑ
ʬ˂ʓȾȪȹൡಽɥΈႊȬɞȻȠɂǾͽȾ۹ȢɁԲ᪙ȟ
٣ȬɞȦȻɥᝓឧȪǾԚґาȪȹȢȳȨȗǿާпȝɛސ
ɆൡಽͽȾȷȗȹԚґȽᜡᎃɥՙȤȲ̷ȳȤȟǾʓɬɮ
ʽʉʷʍɹൡᑤɥȐᜓȑʬ˂ʓȾȪȹͽȬɞȦȻȟȺ
ȠɑȬǿȐᜓȑʬ˂ʓৰȺɁͽɥጶ̘ȪȲऻɂǾʓ
ɬɮʽʉʷʍɹൡᑤɥȐᣮࢠȑʬ˂ʓȾȪȹȢȳȨȗǿ

ᵘ̷ᡵ̜ǾൡಽɁᆍૺᵚ

1. The door interlock function must be in the [NORMAL] 

mode when operating the machine. If operating the 

machine with the door interlock switched to the 

[RELEASE] mode, awareness of the dangers involved 

and particular attention given to safety during machine 

operation is essential. Only persons who are trained 

sufficiently in safety and machine operation are 

permitted to switch the door interlock function to the 

[RELEASE] mode and operate the machine. Following 

completion of the operation, ensure the door interlock 

is switched back to the [NORMAL] mode immediately.

[Serious injury/ Machine damage]

2. ʓɬɮʽʉʷʍɹൡᑤɁᣲɗ۶ȪȽȼɂȪȽȗȺȢȳ

Ȩȗǿ

2. Do not modify or remove the door interlock function.

3. ɮʽʉʷʍɹൡᑤɥᤈαȬɞȦȻȽȢǾࢠȾާпɥ॑ȟȤ

ȹൡಽɥΈႊȪȹȢȳȨȗǿ

3. Do not put too much confidence in interlock function. 

Ensure safety procedures are followed at all times.

7-3 ʑ˂ʉ
Data

7า 7 CAUTION

1. ᄊ᧸ȨɟȲʡʷɺʳʪǾൡಽҋᔸȾᜫްȨɟȹȗɞʛʳ

ʫ˂ʉȝɛɆоӌȨɟȲɴʟʅʍʒʑ˂ʉɂǾʚʍɹɬʍ
ʡɥɝίސȪȹȢȳȨȗǿ

ᵘʑ˂ʉɁᆍەˁૺ̜܅ᵚ

1. Back up stored programs, parameters set before 

shipping and offset data.

[Programs destroyed, parameter data and/or offset 

data lost]

2 าᜤ 2 NOTE

ࣷᇋɂǾʚʍɹɬʍʡɥȶȹȗȽȗʑ˂ʉɁᆍૺȾߦȬɞૺ
ȾȷȗȹǾ͖ɥ២ȗɑȮɦǿ

Mori Seiki is not liable for problems resulting from destroyed 

programs or lost data that have not been backed up.
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2. ʫʬʴɹʴɬɁͽɥᚐșȻȠɂǾࣷᇋɿ˂ʝʃᩌȾȧ

ᣵፅȢȳȨȗǿ
ᵘʑ˂ʉɁૺ܅ᵚ

2. If necessary to perform a memory clear operation, 

contact the Mori Seiki Service Department for 

assistance.

[Data deleted]

7-4 յሗ࿑ҝ̈́റ
Precautions when Operating Special Specification Machines

8ឬ֖ 8WARNING

࿑ҝ̈́റɁൡಽȺɂǾȰɁ̈́റȾख़ȫȲΈȗɥȪȹȢȳȨ
ȗǿ

Optional specifications machines must be operated in 

compliance with such specifications.

ᴹႇഈʷʦʍʒᴻ <Industrial Robot Specifications>

Only qualified personnel trained and approved in 

accordance with local regulations may operate robots. 

Unauthorized personnel may not operate robots under any 

circumstances, including teaching and inspection. 

Personnel assisting robot operators must be fully 

qualified.

1. ࣷᇋɁNCࡾͽൡಽȾǾәЄާпᚖႆҬቼ36స31հȾᝉ

छȬɞႇഈႊʷʦʍʒɥɝ͇ȤɞکնɂǾ“ әЄާпᚖ
ႆҬ ” ȝɛɆ “ ႇഈႊʷʦʍʒɁΈႊኄɁާпژໄȾᩜ
Ȭɞ੫ᚓ˨Ɂᦉ ”ᴥ͏˩ᦉȻȗșᴦɥᤠަȪȹȢȳȨ
ȗǿᴥᦉᴦ

2. ႇഈႊʷʦʍʒɥɝ͇ȤɞȻȠɂǾާпȾͽȟȺȠɞ

ሳᩖɥᆬίȪǾᤛҒȽکȾȐࢠϦඨȑʦʉʽɥᜫᏚȪ
ȹȢȳȨȗǿᴥᦉ 3-1 ᥓᏚȽȼᴦ

3. ̷ȻɁ᜔̜ɥ᩻ඨȬɞȲɔǾႇഈႊʷʦʍʒɁሜӦኰ

ٍɁ۶ϫȾǾٍȗɑȲɂ͍ఉֿɥᜫȤǾҋоɝՠȾɂɮʽ
ʉʷʍɹൡᑤ͇ȠɁާпʡʳɺɥɝ͇ȤȹȢȳȨȗǿ

ᴥᦉ 4-1 ᜔᩻ඨᏚᴦࣷᇋȺɂǾާп౻ɗާпʨʍʒ
Ƚȼɥໄ϶ȪȹȗɑȬǿᴥɴʡʁʱʽᴦ

4. ͽഈᩒܿҰɁཟ೫ȺާпᚽᏚȝɛɆɮʽʉʷʍɹൡᑤɁӦ

ͽᆬᝓɥᚐȶȹȢȳȨȗǿᴥ5-1 ͽഈᩒܿҰཟ೫ᴦ

5. ͽഈȾि̜ɑȲɂцպͽഈɥȬɞͽഈᐐɂǾްᩖɁޙ

ᇼଡ଼ᑎȝɛɆ੫ଡ଼ᑎɥՙȤȹȢȳȨȗǿᴥ6-1 ଡ଼ᑎɁю
ᴦ߁
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8 ίަᴬཟ೫
MAINTENANCE AND INSPECTION

8Բ᪙ 8 DANGER

1. ໃɥȪɖȪȹȢȳȨȗǿɗɓɥीȭໃɥੵоȪȲ

ৰȺᚐșȻȠɂǾԚґȾาȪȹȢȳȨȗǿ
ᵘǾࢊᣅɑɟᵚ

1. Turn the power OFF before performing maintenance 

and inspection procedures. If absolutely necessary to 

work with the power ON, exercise extreme caution.

[Electric shock/Entanglement]

2. ᥓ፷̜ࡾɂǾ̜ۢࡾȾ݃ᜣȪȹȢȳȨȗǿ

ᵘᵚ

2. Electrical wiring work is to be performed by qualified 

electrical technicians only.

[Electric shock]

3. ໃȟੵоȨɟȹȗɞȻԲ᪙ɥͧșίަͽഈɂǾൡಽ

ໃʃɮʍʋɥȐOFFȑɁͱᏚȾوȪǾԧ̱᧭ȺʷʍɹȪȹ
ȢȳȨȗǿ

3. Ensure the main power switch is turned [OFF] and 

locked at all times when performing maintenance 

procedures considered dangerous if the power is ON.

1 ԧ̱᧭ȺʷʍɹȬɞศȾȷȗȹɂǾҝёൡಽͽᝢం
“ ൡಽໃʃɮʍʋ ”

1 For locking the main power switch, refer to the separate 

volume, OPERATION MANUAL “Main Power Switch”.

4. ൡюȺͽഈɥᚐșȻȠɂǾʓɬɥᩒȤȲৰȺᚐȶȹȢȳ

Ȩȗǿ
ᵘᩐᣅɔǾȤȟᵚ

4. When working inside the machine, the door must be 

open.

[Locked/Injury]

5. ٍ֚Ⱦ “ ίަͽഈ˹ ” ȺȕɞȦȻɥᇉȪȹȢȳȨȗǿ

[ ̜ ]

5. Provide clear warning that the machine is being 

maintained and operations cannot be performed.

[Accident]

6. ҤॅᄷǾʬ˂ʉǾʒʳʽʃǾюȾᔸɥȝɆȲൡبȝɛ

ɆൡюྃཌྷȽȼɁίަᴬཟ೫ͽഈɥᚐșȻȠɂǾکࡾϫ
Ɂൡಽႊໃᴥʠʶ˂ɵᴦɥȪɖȪȹȢȳȨȗǿൡಽ
ໃɁȪɖऻɕᣮኙȟȕɝɑȬɁȺǾȨɢɜȽȗȺȢ
ȳȨȗǿͽഈ˨॒ᛵȽکնɂʐʃʉȽȼȺᣮৰɥᆬᝓ
ɁșțǾͽഈɥᚐȶȹȢȳȨȗǿɗɓɥीȭໃɥੵоȪ
ȲৰȺͽഈɥᚐșȻȠɂǾ̜ۢࡾȾ݃ᜣȪȹȢȳȨ
ȗǿ

ᵘᵚ

6. Before performing maintenance and inspection 

procedures inside the electrical cabinet or on motors, 

transformers or machine lighting, confirm the plant 

side power supply (circuit breaker) is turned OFF. Note 

that when the main power switch is turned OFF, parts 

may still contain residual electrical energy. Using a 

tester, confirm parts are free of residual energy prior to 

performing maintenance procedures. Maintenance 

procedures undertaken with the power turned ON must 

be performed by qualified electrical engineers.

[Electric shock]

7. ίަˁཟ೫ͽഈ͏۶ɂǾҤॅᄷɗͽʛʗʵɁʓɬɂᩒ

ȤȽȗȺȢȳȨȗǿ
ᵘɎȦɝǾɁՖǾ᪩ᵚ

7. Do not open electrical cabinet doors or the operation 

panel except to perform maintenance and inspection 

procedures.

[Dust and moisture entry/Machine damage]

8. ʇʶʘɮʓʚʵʠǾบ٢ʰʕʍʒǾɹ˂ʳʽʒʧʽʡǾ

ɿ˂ʦʬ˂ʉȽȼᯚຣȾȽɞኙȾɂໃɥȪɖȪȲȕ
ȻɕȬȣȾɂ᜔ɟȽȗȺȢȳȨȗǿ

ᵘɗȤȼᵚ

8. Do not touch the hydraulic unit, coolant pump, 

solenoid valves and servomotors during, or 

immediately after operation as external surfaces reach 

high temperature.

[Burns]

9. ʋʭʍɹȻʁʴʽʊɥፖȬɞᣵፀ್ɗȰɁͅɁɀȫ

ɂǾᆬȾ፻ɔ͇ȤȹȢȳȨȗǿ
ᵘળӦǾऐ࣊˪ᓦǾӏࡾጀ࣊ɁͲ˩ᵚ

9. Ensure the connecting rod (draw bar/tube) between the 

chuck and cylinder, and other threaded parts are 

tightened securely at all times.

[Vibration/Strength reduction/Machine accuracy 

degradation]

10.ʦʵʒɂ॒ᛵ͏˨ȾǾऐȢ፻ɔ͇ȤȽȗȺȢȳȨȗǿ

ᵘൡಽɁɅȭɒǾʦʵʒɁૺᵚ

10.Do not overtighten bolts.

[Machine distortion/Bolt breakage]

11.ൡಽɥૄț͇ȤɞȻȠɗሉᣞȬɞȻȠɂǾൡಽȾպಾȨɟ

ȲʨʕʯɬʵɗَᬂɁᜤᢐю߁ɥԚґျᜓȪȹͽഈɥᚐȶ
ȹȢȳȨȗǿบ٢ʂʭʍɷȽȼɥΈႊȪȹൡಽɥધȴ˨ȥ
ɞȻȠɂǾᢆυȪȽȗɛșȾൡಽɁʚʳʽʃȾԚґา
ȪǾ෩ࢲȺԚґȽऐ࣊Ɂȕɞ٥ᬂ˨ȺᚐȶȹȢȳȨȗǿ

ᵘൡಽɁᢆυǾ̷ᡵ̜ᵚ

11.Before installing or transferring the machine, read and 

make sure you understand the manuals or drawings 

supplied with the machine. When it is necessary to lift 

the machine using equipment such as a hydraulic jack, 

lift it up on flat ground with adequate strength, paying 

due attention to machine balance in order to prevent 

the machine from toppling over.

[Machine toppled down/Injury]

1 ૄ͇ᝢం 1 INSTALLATION MANUAL
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8ឬ֖ 8WARNING

1. ֿɥ̬૰ȬɞȻȠɂǾ̜ҰȾࣷᇋɿ˂ʝʃᩌȾȧᣵፅ

ȢȳȨȗǿ̬૰ֿɂࣷᇋɁްֿɥΈႊȪȹȢȳȨȗǿ
ᵘൡಽᑤӌͲ˩ǾާпॴͲ˩ᵚ

1. Consult the Mori Seiki Service Department prior to 

performing replacement procedures. Use specified 

parts at all times.

[Impaired machine performance and safety]

2 าᜤ 2 NOTE

ࣷᇋȾᣵፅȽȢֿɥ̬૰ȪȹᄉႆȪȲ̜Ǿȕɞȗɂްֿ͏
۶Ɂֿɥ̬૰ȪȹᄉႆȪȲ̜ȾᩜȪȹǾࣷᇋɂ͖ɥ២ȗɑ
Ȯɦǿ

Mori Seiki does not accept responsibility for accidents arising from 

the use of non-specified replacement parts or parts replaced 

without prior consultation.

2. ൡಽɁ˨ȾɂᄊɜȽȗȺȢȳȨȗǿ

ᵘᕶ˩ᵚ

2. Do not climb on top of the machine.

[Falling]

3. ൡюȾࡾщɗɰɲʃȽȼ˪ᛵȽɕɁɥᏚȞȽȗȺȢȳȨ

ȗǿ
ᵘࡾщȽȼɁࢊᣅɑɟǾ᭣ୠᵚ

3. Do not leave articles such as tools and rags inside the 

machine.

[Entanglement in tool/Ejection from machine]

4. ൡಽɥΈႊȬɞȻȠɂǾʋʭʍɹɮʽʉʷʍɹɗ॑ઃᢉɮ

ʽʉʷʍɹȽȼɁյɮʽʉʷʍɹൡᑤɥ “ ӛ ” ȾȪȹȢ
ȳȨȗǿɗɓɥीȭ “ ིӛ ” ȾȪȹൡಽɥΈႊȬɞȻȠ
ɂǾͽȾ۹ȢɁԲ᪙ȟ٣ސȬɞȦȻɥᝓឧȪǾԚґา
ȪȹȢȳȨȗǿ“ ིӛ ” ৰȺɁͽɥጶ̘ȪȲऻɂǾյ
ɮʽʉʷʍɹൡᑤɥ “ ӛ ” ȾȪȹȢȳȨȗǿ
[ ൡಽɁ̙ఙȮȿӦͽǾ̷ᡵ̜ǾൡಽɁᆍૺ ]

4. Interlock functions including the chuck interlock and 

the tailstock interlock must be ON when operating the 

machine. If necessary to operate the machine with the 

interlocks released, awareness of the dangers involved 

and particular attention given to safety during machine 

operation is essential. Following completion of the 

operation, ensure the interlocks are turned back ON 

immediately.

[Unexpected machine operation/Serious injury/

Machine damage]

5. ɮʽʉʷʍɹൡᑤɁᣲɗ۶ȪȽȼɂȪȽȗȺȢȳȨ

ȗǿ

5. Do not modify or remove interlock functions.

6. ɮʽʉʷʍɹൡᑤɥᤈαȬɞȦȻȽȢǾࢠȾާпɥ॑ȟȤ

ȹൡಽɥΈႊȪȹȢȳȨȗǿ

6. Do not put too much confidence in interlock function. 

Ensure safety procedures are followed at all times.

7า 7 CAUTION

1. ҒɝȢȭɗҏщȾጨਖ਼Ⱥ᜔ɟȽȗȺȢȳȨȗǿ

ᵘȤȟᵚ

1. Do not touch chips or tool cutting edges with bare 

hand.

[Injury]

2. ൡಽȾ͇ࠖȪȹȗɞɷ˂ᴥͽᄷᴬҤॅᄷᴬ͇ࠖൡبႊȽ

ȼᴦɂǾȝറɁ͖ȺከျȪȹȢȳȨȗǿ

2. Management of keys supplied with the machine 

(operation panel, electrical cabinet, auxiliary devices) 

is the sole responsibility of the customer.

3. ҤॅᄷႊɁɷ˂ȽȼǾஓࢠᄑȾͽȬɞ॒ᛵɁȽȗɷ˂

ɂǾȗȲৰȺίከȪȹȢȳȨȗǿ

3. Keys not used on a regular basis (electrical cabinet 

key) must be removed from the lock and stored in a 

secure location.

4. ጨԇཚԇ෩ጨǾɬʅʒʽȕɞȗɂպറɁ᭥ॴҷɥΈں

ႊȪȽȗȺȢȳȨȗǿ
ᵘնൗᑥֿɗʁ˂ʴʽɺᴥʹɮʛ˂ᴦɁᆍૺᵚ

4. Do not use chlorinated hydrocarbon, acetone, or 

equivalent erosive solvent.

[Damage to synthetic resin parts or sealing (wiper)]

5. ҒɝȢȭᴬࣔบᴬɹ˂ʳʽʒȽȼɁႇഈࣔ࿎ɂᒲّɁّ

юศȾɕȻȸȗȲѿျɥȪȹȢȳȨȗǿ

5. Disposal of industrial waste such as oil, coolant, chips, 

and refrigerants is to be performed in strict compliance 

with safety and environmental protection laws as 

stipulated by the proper national and local authorities.
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9 ൡಽɁѿґ
DISPOSITION OF MACHINES

8ឬ֖ 8WARNING

1. ൡಽɥᜓͶȬɞҰȾǾൡಽȾፖȨɟȹȗɞໃɻ˂ʠʵ

ɗɲɬʥ˂ʃɥ۶ȪȹȢȳȨȗǿ

1. Before dismantling the machine, remove the power 

cord and air hose connected to the machine.

2. ҤॅᄷюɗͽᄷюȽȼȾɂǾЭȟȕɝɑȬǿͽ

ഈȾɂԚґาɥȶȹȢȳȨȗǿ
ᵘᵚ

2. There is a live part inside the electrical cabinet and the 

operation panel. Be sure to pay sufficient attention 

during the operation.

[Electric shock]

3. ɲɬʁʴʽʊɂǾюɁ٢ӌɥȗȹȞɜґᜓȪȹȢȳȨ

ȗǿ
ᵘᆍᚺǾ̜ᵚ

3. Dismantle air cylinders after eliminating pressure.

[Bursting/Accident]

7า 7 CAUTION

ൡಽɁᤛҒȽѿґɂǾൡಽᐐɁ͖ȺȬǿൡಽɥѿґȬ
ɞȾȕȲɝǾၥہɋɁᥓਁȟऐȢɔɜɟɑȬǿၥہί឴ȝ
ɛɆʴɿɮɹʵȾᩜȬɞᒲّɁศऺǾյᒲผͶɁసȽȼɥ
ᤠަȪȹȢȳȨȗǿ

Machine owners are responsible for appropriate machine 

disposal. Do not disturb the environment when you 

dispose the machines. Be sure to observe the laws of your 

country and regulations of local government concerning 

environmental conservation and recycling.

ᴹͶᴻ <Liquid>

༁໙บǾɺʴ˂ʃǾͽӦบǾɹ˂ʳʽʒȽȼɁͶɂǾյᒲ
ผͶȾȝץȗնɢȮɁșțǾᤛҒȾѿґȪȹȢȳȨȗǿ

Contact local governments when disposing liquids such as 

lubricants, grease, hydraulic oil, coolants appropriately.

ᴹފൡبᴻ <Electronic Device>

ͽᄷюɁފֿǾʬʕʉǾɷ˂ʦ˂ʓǾҤॅᄷюɁފ
ֿǾɻ˂ʠʵǾລްᚽᏚᴥɲʽɽ˂ʊኄᴦɂǾൡبȝɛɆ
ֿȟʴɿɮɹʵժᑤȞǾյᒲผͶȾȝץȗնɢȮɁșțǾ
ᤛҒȾѿґȪȹȢȳȨȗǿ

Appropriately dispose electrical parts in the operation panel, 

monitor, keyboard, electrical parts in the electrical cabinet, 

cable, measuring device (encoder, etc.) after having contacted 

the local government to check whether the devices and parts 

are recyclable.

ᴹʚʍʐʴᴻ <Battery>

ʚʍʐʴɗ̔ɂǾʴɿɮɹʵժᑤȞյᒲผͶȾȝץȗն
ɢȮɁșțǾᤛҒȾѿґȪȹȢȳȨȗǿ

Contact local governments to check whether batteries and 

dry-cell batteries are recyclable and appropriately dispose 

them.

ᴹൡಽֿᴻ <Machinery Parts>

࿎ǾᦂǾʦ˂ʵɀȫǾʣɬʴʽɺǾʚʵʠȽȼɁൡಽ
ֿɂȬɌȹǾѓႆໃȻȪȹᤛҒȾѿґȪȹȢȳȨȗǿ

Appropriately dispose machine parts as recyclable resources 

such as casting, sheet metal, ball screw, bearing, and valve as 

scraps.

ᴹʥ˂ʃᴻ <Hose>

ʥ˂ʃ᭒ɂǾюɁͶɥȠɝǾʡʳʃʋʍɹȧɒɑȲ
ɂѓႆໃȻȪȹᤛҒȾѿґȪȹȢȳȨȗǿ

Appropriately dispose hoses as recyclable resources or plastic 

waste after having drained the liquid inside.

ᴹѯݨᴻ <Refrigerant>

ѯԵบຣ࣊ɽʽʒʷ˂ʳǾɹ˂ʳʽʒѯԵᚽᏚǾҤॅᄷю
ɹ˂ʳȽȼǾȬɌȹɁѯԵᚽᏚȾɂѯݨȟΈႊȨɟȹȗɑȬǿ
ȦɟɜɁᚽᏚɁѿґȝɛɆѯݨɁوՖɂǾߩᩌഈᐐȟᚐɢȽ
ȤɟɃȽɝɑȮɦǿൡبȟʴɿɮɹʵժᑤȞǾյᒲผͶȾȝ
ȗնɢȮȢȳȨȗǿץ

Refrigerants are used in all cooling systems such as oil 

temperature controllers, coolant cooling unit, coolers in the 

electrical cabinet. The disposal of these cooling systems and 

recovery of refrigerants should be handled by professionals. 

Contact local governments to check whether the machines are 

recyclable.

ᴹӏࡾюᆬᝓሻᴻ <Machining Chamber Observation Window>

ӏࡾюᆬᝓሻɂǾʧʴɵ˂ʦʗ˂ʒȻɶʳʃɁᛓնయȺȺ
ȠȹȗɑȬǿȦɁᛓնయȟʴɿɮɹʵժᑤȞǾյᒲผͶȾȝ
ȗնɢȮɁșțǾᤛҒȾѿґȪȹȢȳȨȗǿץ

The machining chamber observation window consists of 

polycarbonate and tempered glass. Contact local governments 

to check whether the material is recyclable and appropriately 

dispose them.

ᴹ୳ᴻ <Document>

ൡಽȾ͇ࠖȪȹȗɞȬɌȹɁ୳ȝɛɆ CD ȟʴɿɮɹʵժ
ᑤȞǾյᒲผͶȾȝץȗնɢȮɁșțǾᤛҒȾѿґȪȹȢȳ
Ȩȗǿ

Contact local governments to check whether all the related 

documents and CDs attached to the machine are recyclable 

and appropriately dispose them.
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1 ҤॅᢉȻӦͽտ
AXIS CONTROL AND MOVEMENT DIRECTION

յҤॅᢉȻȰɁሉӦտɂǾඒɁɛșȾขɔȹȗɑȬǿ The controlled axes and their travel directions are determined 

as follows:

ᴹൈໄ̈́റᴥ2 ᢉஉҭ , MC, Y ᢉ̈́റᴦᴻ <Standard Specifications (2-Axis Turning, MC, Y-Axis 

Specifications)>

ൈໄ̈́റɁյҤॅᢉȻȰɁሉӦտɂǾඒɁɛșȾขɔȹȗ
ɑȬǿ

For standard specifications, the controlled axes and their travel 

directions are determined as follows:

2 าᜤ 2 NOTE

X ᢉȟᣡ JIS ̈́റɁൡಽȺɂǾX ᢉɁ +/�ɁտȟᣡȾȽɝɑȬǿ X-axis reversed JIS specification machines have the positive and 

negative directions of the X-axis reversed when compared with 

conventional specification machines.

Ҥॅᢉ
Axis

ሉӦґ
Unit

+/�Ɂտ + and � Direction

X
ҏ࿎ի
Turret

+ տᴷ
ӏࡾवȟ۾ȠȢȽɞտȠ

+ direction:

The direction in which the machining 

diameter increases.

Z
ҏ࿎ի
Turret

+ տᴷ
˿ᢉȞɜᤕȩȞɞտȠ

+ direction:

The direction in which a cutting tool 

moves away from the spindle.

CᴥMC, Y ᢉ̈́റᴦ
C (MC specifications, 

Y-axis specifications)

˿ᢉ
Spindle

�տᴷ
˿ᢉȞɜࡾщɥȹوɝ

� direction:

Clockwise rotation, viewing a tool form 

the spindle.

YᴥY ᢉ̈́റᴦ
Y (Y-axis 

specifications)

ҏ࿎ի
Turret

+ տᴷ
ൡಽɁඩᬂȞɜȹࡾщȟ˨ȾሉӦ

+ direction:

The direction in which a cutting tool 

moves upward when viewing the 

machine from the front.

Turret

Machine Front

Spindle

ҏ࿎ի

ൡಽඩᬂ

˿ᢉ
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ᴹቼ 2 ˿ᢉ̈́റᴥS, SMC, SY ̈́റᴦᴻ <Headstock 2 Specifications (S, SMC, SY Specifications)>

ቼ 2 ˿ᢉ̈́റɁյҤॅᢉȻȰɁሉӦտɂǾඒɁɛșȾข
ɔȹȗɑȬǿ

For headstock 2 specifications, the controlled axes and travel 

directions are determined as follows.

Ҥॅᢉ
Axis

ሉӦґ
Unit

+/�Ɂտ + and � Direction

X
ҏ࿎ի
Turret

+ տᴷ
ӏࡾवȟ۾ȠȢȽɞտȠ

+ direction:

The direction in which the machining 

diameter increases.

Z
ҏ࿎ի
Turret

+ տᴷ
ቼ 1 ˿ᢉȞɜᤕȩȞɞտȠ

+ direction:

The direction in which a cutting tool 

moves away from spindle 1.

CᴥSMC, SY ̈́റᴦ
C (SMC, SY 

specifications)

ቼ 1 ˿ᢉ
Spindle 1

�տᴷ
ቼ 1 ˿ᢉȞɜࡾщɥȹوɝ

� direction:

Clockwise rotation, viewing a tool form 

the spindle 1.

ቼ 2 ˿ᢉ
Spindle 2

+ տᴷ
ቼ 2 ˿ᢉȞɜࡾщɥȹوɝ

+ direction:

Clockwise rotation, viewing a tool form 

the spindle 2.

YᴥSY ᢉ̈́റᴦ
Y (SY specifications)

ҏ࿎ի
Turret

+ տᴷ
ൡಽɁඩᬂȞɜȹࡾщȟ˨ȾሉӦ

+ direction:

The direction in which a cutting tool 

moves upward when viewing the 

machine from the front.

B
ቼ 2 ˿ᢉ
Spindle 2

+ տᴷ
ቼ 1 ˿ᢉȞɜᤕȩȞɞտȠ

+ direction:

The direction in which a cutting tool 

moves away from spindle 1.
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2 าᜤ 2 NOTE

X ᢉȟᣡ JIS ̈́റɁൡಽȺɂǾX ᢉɁ +/�ɁտȟᣡȾȽɝɑȬǿ X-axis reversed JIS specification machines have the positive and 

negative directions of the X-axis reversed when compared with 

conventional specification machines.

1-1 ʡʷɺʳʪȺɁյҤॅᢉɁᐎț
Expressing Axis Movement in Programming

ʡʷɺʳʩʽɺȬɞکնǾյҤॅᢉɁژໄɥȼȦȾᏚȢȞȾ
ɛȶȹǾʡʷɺʳʪȟ۰ɢȶȹȠɑȬǿ

When writing a program, the numerical values used for 

specifying axis position and positive/negative sign used for 

determining axis movement direction vary depending on the 

position taken as the reference for programming.

ʡʷɺʳʩʽɺȬɞșțȺɁյҤॅᢉɁᐎțɂǾඒɁɛș
ȾขɔȹȗɑȬǿ

The reference position (workpiece zero point) and axis 

movement direction are determined as follows:

Turret

Machine Front

Spindle 1

Spindle 2

ҏ࿎ի

ൡಽඩᬂ

ቼ 1 ˿ᢉ

ቼ 2 ˿ᢉ

ӏࡾՁཟ
Workpiece Zero Point

ʡʷɺʳʪɥͽȬɞȲɔȾɂǾʡʷɺʳʪ
˨ȺɁՁཟǾȬȽɢȴӏࡾՁཟɥขɔȽȤɟ
ɃȽɝɑȮɦǿ
ӏࡾՁཟᴥX0, Z0, Y0ᴦɂǾʡʷɺʳʩʽɺɗ
ӏࡾɥᩒܿȬɞȻȠɁژໄȾȽɝɑȬǿ

To write a program, the origin for the program, 

i.e. the workpiece zero point must be 

determined.

The workpiece zero point (X0, Z0, Y0) is taken 

as the reference for programming and also for 

machining.

X ᢉ
X-Axis

ᛏֿɁवտɁߤศɥɬʓʶʃ X Ⱥ᚜ȪǾ˿
ᢉ˹॑ɥ X0 ȻȪȹȗɑȬǿ

The diametral dimensions of a product are 

expressed using address X. X0 is taken on the 

center line of the product.

Z ᢉ
Z-Axis

ᛏֿɁᩋਖ਼տɁߤศɥɬʓʶʃ Z Ⱥ᚜ȪǾ
ᛏֿɁ̈́˨ȟɝብᬂɥ Z0 ȻȪȹȗɑȬǿ

The longitudinal dimensions of a product are 

expressed using address Z. Z0 is taken on the 

end face of the finished product.
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2 าᜤ 2 NOTE

ሶҒɝӏࡾȺǾቼ 2 ˿ᢉȟቼ 1 ˿ᢉȞɜʹ˂ɹɥՙȤɞȻȠǾቼ 2

˿ᢉɂǾZ ᢉտȾሉӦȪɑȬǿ
In cutting off operation, spindle 2 moves in the Z-axis direction when it 

receives a workpiece from spindle 1.

ቼ 2 ˿ᢉ̈́റȺɂǾȦɁӦȠȟ B ᢉȾȽɝɑȬǿ With headstock 2 specifications, this movement is made along the 

B-axis.

॑ઃ̈́റ Tailstock Specification

ᴹ X ᢉȻ Y ᢉᴥY ᢉ̈́റᴦᴻ <X-Axis and Y-Axis (Y-Axis Specifications)>

Y ᢉ̈́റɁൡಽȺΈႊȨɟɑȬǿ Used in Y-axis specification machine.

C ᢉᴥMC, Y ᢉ̈́റᴦ
C-Axis (MC 

specifications, Y-axis 

specifications)

ʩ˂ʴʽɺӏࡾɥᚐșȻȠɁ˿ᢉҾҋȪᜏ࣊
ɥɬʓʶʃ C Ⱥ᚜ȪǾՁཟे࢜ͱᏚɥ C0 ȻȪ
ȹȗɑȬǿ

Spindle index angle for executing milling is 

expressed using address C. C0 is taken at the 

zero point of the C-axis.

Y ᢉᴥY ᢉ̈́റᴦ
Y-Axis (Y-axis 

specifications)

X ᢉȻ Z ᢉȾߦȪȹǾٹᄽȽտɁߤศɥɬʓ
ʶʃ Y Ⱥ᚜ȪǾ˿ᢉ˹॑ɥ Y0 ȻȪȹȗɑȬǿ

The dimensions measured in right angle 

direction to X-axis and Z-axis are expressed 

using address Y. Y0 is taken on the spindle 

center line.

ᴹʋʭʍɹʹ˂ɹᴻ
<Chuck Work>

ᴹʅʽʉʹ˂ɹᴻ
<Center Work>

+X Direction Tool-Spindle +X Direction Tool-Spindle

Tailstock

+Z Direction�Z Direction�Z Direction

Workpiece Zero Point 
(X0, Z0)

�X Direction�X Direction

+Z Direction
Workpiece

Workpiece ZeroPoint 
(X0, Z0)

Headstock Headstock

Workpiece

+X տ щ˿ᢉࡾ +X տ щ˿ᢉࡾ

॑ઃի

+Z տ�Z տ�Z տ

ӏࡾՁཟᴥX0, Z0ᴦ

�X տ�X տ

+Z տ
ʹ˂ɹ

ӏࡾՁཟᴥX0, Z0ᴦ

˿ᢉի ˿ᢉի

ʹ˂ɹ

+X Direction

�Y Direction

�X Direction

+Y Direction

Workpiece Zero Point (X0, Y0)

+X տ

�Y տ

�X տ

+Y տ

ӏࡾՁཟᴥX0, Y0ᴦ
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ቼ 2 ˿ᢉ̈́റ Headstock 2 Specification

ᴹቼ 1 ˿ᢉϫᴻ
<Headstock 1 Side>

ᴹቼ 2 ˿ᢉϫᴻ
<Headstock 2 Side>

+X Direction
Turret Turret +X Direction

Headstock 2

+Z Direction

�Z Direction

�Z Direction

Workpiece Zero Point 
(X0, Z0)

�X Direction�X Direction

+Z Direction
Workpiece

Workpiece Zero (X0, Z0)

Headstock 1 Workpiece

+X տ ҏ࿎ի ҏ࿎ի +X տ

ቼ 2 ˿ᢉի

+Z տ

�Z տ

�Z տ

ӏࡾՁཟᴥX0, Z0ᴦ

�X տ�X տ

+Z տ
ʹ˂ɹ

ӏࡾՁཟᴥX0, Z0ᴦ

ቼ 1 ˿ᢉի ʹ˂ɹ
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2 G ൡᑤ
G FUNCTIONS

2 าᜤ 2 NOTE

ȦɁቛȺᜤᢐȪȹȗɞʡʷɺʳʪɂǾҏа R ɥᐎਁȪȹȗɑȮɦǿ The examples of program given in this chapter all assume tool nose 

R0.

1 ȦɁቛȾᜤᢐȪȹȗȽȗ G ɽ˂ʓȾȷȗȹɂǾҤॅᚽᏚʫ˂
ɵ˂ͽɁᝢం

1 For the G codes not explained in this chapter, refer to the 

instruction manual supplied by the NC unit manufacturer.

2-1 G ɽ˂ʓˢᜄ᚜
G Code List

G ɽ˂ʓɂໄ϶ൡᑤȻɕ֣ɃɟɑȬǿɬʓʶʃ G ȻȰɟȾፖ
ȢୣϏȾɛɝǾ͎ȨɟȲʠʷʍɹȟȼɁɛșȽӏࡾศȞǾ
ɑȲǾᢉȟȼɁɛșȽӦȠɥȬɞȞɥ NC Ⱦໄ϶ȨȮɞൡᑤ
ȺȬǿ

G codes are also called preparatory functions. The G codes 

consisting of the address G and a numerical value that follows 

address G define the machining method and the axis 

movement mode in a specified block. The NC establishes the 

control mode in response to the specified G code.

ɬʓʶʃ G ȾፖȢୣϏȾɛȶȹǾȰɁʠʷʍɹɁ֤͎ȟȼɁ
ɛșȽ֞ɥધȷȞɥᇉȪɑȬǿG ɽ˂ʓȾɂඒɁ 2 ሗ᭒
ȟȕɝɑȬǿ

The numerical value following address G defines the 

commands written in that block.

G ɽ˂ʓɂǾȰɁɽ˂ʓȟ͎ȨɟȲऻȗȷɑȺӛȺȕɞ
ȞȾɛȶȹǾඒɁ 2 ሗ᭒ȾґȤɜɟɑȬǿ

Depending on how the G codes remain valid, they are 

classified into the following two types:

ȲȻțɃ G01, G00 ɂʬ˂ʊʵȽ G ɽ˂ʓᴥ00 ɺʵ˂ʡ͏۶
Ɂ G ɽ˂ʓᴦȺȬǿ

For example, G00 and G01 are both modal codes, that is, they 

are G codes in the group other than group 00.

2 าᜤ 2 NOTE

1. G ȾፖȢୣϏɥ͎ȪȽȗȺʡʷɺʳʪɥᚐȬɞȻǾɬʳ˂ʪ
ᴥP33ᴦȟᄉႆȪɑȬǿ

1. When a program is executed including a G code without number, 

an alarm (P33) occurs.

2. G ɽ˂ʓȾፖȗȹ͎ȨɟɞɬʓʶʃɂǾ॒ȭʟɳ˂ʨʍʒȾ
िȶȲᬲࣃȺ͎ȪȹȢȳȨȗǿ

2. Address following G code must be specified according to format 

order.

3. G ɽ˂ʓɂႱȽɞɺʵ˂ʡȺȕɟɃǾȗȢȷȺɕպˢʠʷʍɹȾ
͎ȬɞȦȻȟȺȠɑȬǿ

3. More than one G code, each belonging to a different G code group, 

may be specified in the same block.

4. պˢɺʵ˂ʡɁ G ɽ˂ʓɥպˢʠʷʍɹȾ 2 ȷ͏˨͎ȪȲک
նǾऻȺ͎ȪȲ G ɽ˂ʓȟӛȾȽɝɑȬǿ

4. If more than one G code, belonging to the same group, are 

specified in a block, the one specified later is valid.

5. G ɽ˂ʓˢᜄ᚜ȾɁȶȹȗȽȗ G ɽ˂ʓǾȕɞȗɂߦख़Ȭɞɴʡ
ʁʱʽɁ͇ȗȹȗȽȗ G ɽ˂ʓɥ͎ȬɞȻǾ႕ᬂȾɬʳ˂ʪ

ᴥP34ᴦȟ᚜ᇉȨɟɑȬǿ

5. If a G code not listed in the G code table or a G code for which the 

corresponding option is not selected is specified, an alarm 

message (P34) is displayed on the screen.

ሗҝ ൡᑤ

ʹʽʁʱʍʒ G ɽ˂ʓ
ᴥ00 ɺʵ˂ʡɁ G ɽ˂ʓᴦ

͎ȨɟȲʠʷʍɹȾ᪅ɝ
ӛ

ʬ˂ʊʵ G ɽ˂ʓ
ᴥ00 ɺʵ˂ʡ͏۶Ɂ G ɽ˂
ʓᴦ

պˢɺʵ˂ʡɁͅɁ G ɽ˂
ʓȟ͎ȨɟɞɑȺӛ

Type Function

One-shot G code

(G codes in group 00)

Valid only in the specified 

block.

Modal G code

(G codes in groups other 

than group 00)

Valid until another G code in 

the same group is specified

G01 X_ Z_ ;

X_ ;

Z_ ; ............................................................................

G00 X_ Z_ ;
ȦɁʠʷʍɹɑȺ G01 ȟӛ G01 is valid up to this block.

@ᴷൈໄ ^ᴷɴʡʁʱʽ \ᴷ˪ժ

ɽ˂ʓ ɺʵ˂ʡ ൡᑤ Ԗґ 1

G00

01

ͱᏚขɔ @ 71

G01 ᄽ፷ᛃᩖ @
73

74

78

G02 яउᛃᩖᴬʢʴɵʵᛃᩖտ @/\*6 79

G03 яउᛃᩖᴬʢʴɵʵᛃᩖՕտ @/\*6 79
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G04 00 ʓɰɱʵ @ 85

G07.1

(G107)
19 яኋᛃᩖ \*1 87

G09

00

ɮɺʀɹʒʃʒʍʡ @ 153

G10 ʑ˂ʉᜫް @ —

G10.6 ൡᑤ࢜щᣝᤧˁेࡾ ^ *7

G11 ʑ˂ʉᜫްʬ˂ʓɷʭʽʅʵ @ —

G12.1

(G112)
19

࣋ൈᛃᩖʬ˂ʓ \*1 93

G13.1

(G113) ࣋ൈᛃᩖʬ˂ʓɷʭʽʅʵ \*1 93

G17

02

XpYp ᬂࢲ Xpᴷ
X ᢉɑȲɂȰɁࢲᚐᢉ
Ypᴷ
Y ᢉɑȲɂȰɁࢲᚐᢉ
Zpᴷ
Z ᢉɑȲɂȰɁࢲᚐᢉ

@ 95

G18 ZpXp ᬂࢲ @ 95

G19 YpZp ᬂࢲ @ 95

G20
06

ɮʽʋоӌ @ —

G21 ʫʒʴʍɹоӌ @ —

G22

00

ʃʒɬ˂ʓʃʒʷ˂ɹʋɱʍɹൡᑤˁɴʽ ^ 96

G23 ʃʒɬ˂ʓʃʒʷ˂ɹʋɱʍɹൡᑤˁɴʟ ^ 96

G27 Ձཟᴥʶʟɫʶʽʃཟᴦे࢜ʋɱʍɹ @ 98

G28 ൡಽՁཟᴥʶʟɫʶʽʃཟᴦे࢜ @ 99

G30 ቼ 2 ᴬቼ 3Ǿቼ 4 Ձཟᴥʶʟɫʶʽʃཟᴦे࢜ @ 99

G30.1 ʟʷ˂ʐɭʽɺʶʟɫʶʽʃཟे࢜ ^ —

G31 ʃɷʍʡൡᑤᴬ۹ʃɷʍʡൡᑤ @ 100

G32

01

ɀȫҒɝ @
105

101

G34 ժ۰ʴ˂ʓɀȫҒɝ @ 121

G35 яउɀȫҒɝ տ ^ —

G36 яउɀȫҒɝ Օտ ^ —

G38 — ʹ˂ɹઃ͇Ȥᆬᝓ \*2 439

G40

07

ҏа R ᛃඩɷʭʽʅʵᴬࡾщवᛃඩɷʭʽʅʵ @/\*4 164

G41 ҏа R ᛃඩࡿᴬࡾщवᛃඩࡿ @/\*4 247

G42 ҏа R ᛃඩծᴬࡾщवᛃඩծ @/\*4 247

G46 ҏа R ᛃඩᒲӦտҜҝ @ 247

G50

00

ᜫް࣊ᣱᢆوൈጕᜫްᴬ˿ᢉఊᯚ࣋ @ 138

G50.2 

(G250)
ʧʴɾʽӏࡾɷʭʽʅʵ ^*3

124
G51.2 

(G251) ʧʴɾʽӏࡾ ^*3

G52 ʷ˂ɵʵ࣋ൈጕᜫް @ 126

G53 ൡಽ࣋ൈጕᤣ @ 126

@ᴷൈໄ ^ᴷɴʡʁʱʽ \ᴷ˪ժ

ɽ˂ʓ ɺʵ˂ʡ ൡᑤ Ԗґ 1
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G54

12

ʹ˂ɹ࣋ൈጕ 1 ᤣ @ 128

G55 ʹ˂ɹ࣋ൈጕ 2 ᤣ @ 128

G56 ʹ˂ɹ࣋ൈጕ 3 ᤣ @ 128

G57 ʹ˂ɹ࣋ൈጕ 4 ᤣ @ 128

G58 ʹ˂ɹ࣋ൈጕ 5 ᤣ @ 128

G59 ʹ˂ɹ࣋ൈጕ 6 ᤣ @ 128

G61

13

ɮɺʀɹʒʃʒʍʡʬ˂ʓ @ 154

G62 ᒲӦɽ˂ʔɴ˂ʚʳɮʓ @ 157

G63 ʉʍʞʽɺʬ˂ʓ @ 156

G64 Ғҭʬ˂ʓ @ 156

G65 00 ʨɹʷ֣ҋȪ @ 130

G66

14

ʨɹʷʬ˂ʊʵ֣ҋȪᴥሉӦ͎֣ҋȪᴦ ^ 133

G66.1 ʨɹʷʬ˂ʊʵ֣ҋȪᴥුʠʷʍɹ֣ҋȪᴦ ^ 133

G67 ʨɹʷʬ˂ʊʵ֣ҋȪɷʭʽʅʵ ^ 133

G70

09 ᛓնढِްɿɮɹʵ

̈́˨ȥɿɮɹʵ @ 336

G71
۶वǾюवᔳӏࡾɿɮɹʵᴬʧ
ɻʍʒӏࡾ

@ 334

G72
ብᬂᔳӏࡾɿɮɹʵᴬʧɻʍʒ
ӏࡾ

@ 334

G73 ᩐʵ˂ʡҒҭɿɮɹʵ @
329

334

G74 ብᬂሶҒɝɿɮɹʵǾሰʓʴ
ʵɿɮɹʵ

@ 338

G75
۶वǾюवоɟɿɮɹʵǾሶ
Ғɝɿɮɹʵ

@ 342

G76
ᛓնढɀȫҒɝɿɮɹʵᴬԛ᱖
ɀȫ

@ 346

G80

09

ሰȕȤِްɿɮɹʵ

ሰȕȤِްɿɮɹʵɷʭʽʅʵ \*1 353

G83 ብᬂʓʴʵɿɮɹʵ \*1 353

G84 ብᬂʉʍʡɿɮɹʵ \*1 353

G85 ብᬂʦ˂ʴʽɺɿɮɹʵ \*1 353

G87 ϫᬂʓʴʵɿɮɹʵ \*1 353

G88 ϫᬂʉʍʡɿɮɹʵ \*1 353

G89 ϫᬂʦ˂ʴʽɺɿɮɹʵ \*1 353

G90 ۶वǾюवҒҭɿɮɹʵ @ 136

G92 ԨˢढɀȫҒɝɿɮɹʵ @ 105

G94 ብᬂҒҭɿɮɹʵ @ 136

G96
17

֚ᣱˢްҤॅ @ 138

G97 ֚ᣱˢްҤॅɷʭʽʅʵ @ 141

G98
05

ුґᣞɝ @ 142

G99 ᣞɝᢆوු @ 142

@ᴷൈໄ ^ᴷɴʡʁʱʽ \ᴷ˪ժ

ɽ˂ʓ ɺʵ˂ʡ ൡᑤ Ԗґ 1



65

G ൡᑤ
G FUNCTIONS

G140

21

ᒲӦҏа R ᛃඩʬ˂ʓɷʭʽʅʵ ^ 158

G141 ᛃඩտɁऐҤขްᴥࡿϫᴦ ^ 158

G142 ᛃඩտɁऐҤขްᴥծϫᴦ ^ 158

G143 ᒲӦҏа R ʬ˂ʓӛ ^ 158

G150

22

ࢥᛃඩɷʭʽʅʵ ^ 165

G151 ብᬂႊࢥᛃඩӛ ^ 165

G152 ۶वᴬюवႊࢥᛃඩིӛ ^ 165

2 าᜤ

G300 ᵻ G499 ɂʁʃʐʪʴʀ˂ʠᬻڒȺȬǿȝറȺʨɹʷ֣ҋȪȽȼȾɂΈႊȺȠɑȮɦǿ

G313 — ២ᔸᄶʨɹʷʡʷɺʳʪ֣ҋȪ @ 458

G325 — ॑ઃիᴥʑʂʉʵʐ˂ʵʃʒʍɹᴦᜫްϏ۰ @ 145

G330 — ॑ઃիᴥʑʂʉʵʐ˂ʵʃʒʍɹᴦᴬቼ 2 ˿ᢉիՁཟे࢜ \*5/\*2 146

G374 — ॑ઃȪʓʴʵӏࡾɿɮɹʵ ^ 146

G375 — ॑ઃȪʓʴʵӏࡾɿɮɹʵީ̘ᆬᝓ ^ 146

G424 —

ҭɝɿɮɹʵᬂࢲ

ҭɝᬂࢲᜏه ^ —

G425 — ߤԨްᬂࢲᜏه ^ —

G426 — ߤް˵ᬂࢲᜏه ^ —

G427 —

ʧɻʍʒҒҭɿɮɹʵ

яʧɻʍʒҭɝ ^ —

G428 — ᜏʧɻʍʒҭɝه ^ —

G429 — ʒʳʍɹюϫ ^ —

G430 — я۶֚ʧɻʍʒҭɝ ^ —

G431 — ᜏ۶֚ҭɝه ^ —

G432 — ʒʳʍɹ۶ϫ ^ —

G433 — ᅊя ^ —

G434 —

ᯚᣱӏࡾɿɮɹʵ

ʒʷɽɮʓɿɮɹʵ ^ —

G435 — ᯚᣱϫᬂҒҭɿɮɹʵ ^ —

G436 — Z ʟɭ˂ʓɿɮɹʵ ^ —

G437 — ɽ˂ʔʧɻʍʒɿɮɹʵ ^ —

G438 — ᜏʧɻʍʒɿɮɹʵه ^ —

G439 — ʢʴɵʵሰȕȤɿɮɹʵ ^ —

G451 —

Ԩढِްɿɮɹʵ

Ҋ္ᬂӏࡾɿɮɹʵ ^ —

G452 — я۶ϫҒҭɿɮɹʵ ^ —

G453 — яюϫҒҭɿɮɹʵ ^ —

G454 — ʢʴɵʵɀȫҒɝɿɮɹʵ ^ —

G455 — ˽యȞɜɁᜏҭɝɿɮɹʵ ^ —

G456 —
ᬂɝӏࡾɿɮɹʵ

яኋ˨ɁȢɏɒᬂɝɿɮɹʵ ^ —

G457 — яኋ˨Ɂɷ˂ᬂɝɿɮɹʵ ^ —

G479 — ᒲӦᝩ॑ࣻળɟඨɔᴬ॑ઃիɁሉӦ ^ 148

@ᴷൈໄ ^ᴷɴʡʁʱʽ \ᴷ˪ժ

ɽ˂ʓ ɺʵ˂ʡ ൡᑤ Ԗґ 1



G ൡᑤ
G FUNCTIONS66

G480 —

ሰȕȤʛʉ˂ʽɿɮɹʵ

ʦʵʒʥ˂ʵɿɮɹʵ ^ —

G481 — ɬ˂ɹɿɮɹʵ ^ —

G482 — ʳɮʽɬʍʒɬʽɺʵɿɮɹʵ ^ —

G483 — ɺʴʍʓɿɮɹʵ ^ —

G484 —

ᬂɝӏࡾɿɮɹʵ

яюϫᬂɝɿɮɹʵ ^ —

G485 — ᜏюϫᬂɝɿɮɹʵه ^ —

G486 — ʒʳʍɹюϫᬂɝɿɮɹʵ ^ —

G487 — я۶ϫᬂɝɿɮɹʵ ^ —

G488 — ᜏ۶ϫᬂɝɿɮɹʵه ^ —

G489 — ʒʳʍɹ۶ϫᬂɝɿɮɹʵ ^ —

G490 —

உҭӏࡾɿɮɹʵ

ᔳӏࡾʃʐʍʡɿɮɹʵᴥ۶व
ᴬюवᴦ

^ —

G491 —
உҭႊժ۰Ғᣅɒʓʴʵɿɮɹ
ʵ

^ —

G492 —
۹ൡᑤࡾщȾɛɞ ᵕ տهᜏᔳ
ӏࡾɿɮɹʵ

^ —

G493 —
۹ൡᑤࡾщȾɛɞ ᵗ տهᜏᔳ
ӏࡾɿɮɹʵ

^ —

G494 —
۹ൡᑤࡾщȾɛɞ ᵕ տ̈́˨ȥ
ӏࡾɿɮɹʵ

^ —

G495 —
۹ൡᑤࡾщȾɛɞ ᵗ տ̈́˨ȥ
ӏࡾɿɮɹʵ

^ —

G496 —
R ʋʍʡȾɛɞ R ӏࡾɿɮɹ
ʵᴥ۶वᴬюवᴦ

^ —

G498 — Ԩढِްɿɮɹʵ яኋ˨Ɂɷ˂ӏࡾɿɮɹʵ ^ —

2 าᜤ

1.  ɁᜤհɁ͇ȗȹȗɞ G ɽ˂ʓɂǾໃੵоȕɞȗɂ @ᴥʴʅʍʒᴦ ɷ˂ɥઃȪȲȕȻǾȰɁ G ɽ˂ʓɁৰȾȽɞȦȻɥᇉ

ȪɑȬǿ

ȲȳȪǾG18, G54, G97, G99 ȾȷȗȹɂǾ @ᴥʴʅʍʒᴦ ɷ˂ɥઃȪȹɕǾȰɁ G ɽ˂ʓɁৰȾȽɜȭǾյɺʵ˂ʡюȺᤣȨɟȹ
ȗɞ G ɽ˂ʓɁৰȾȽɝɑȬǿ

2.

*1 MC ̈́റȝɛɆ Y ᢉ̈́റȺɂൈໄȺȬǿ

*2 ቼ 2 ˿ᢉ̈́റȺɂൈໄȺȬǿ

*3 MC ̈́റȝɛɆ Y ᢉ̈́റɁɴʡʁʱʽȺȬǿ

*4 Y ᢉ̈́റȺɂൈໄȺȬǿ

*5 ʑʂʉʵʐ˂ʵʃʒʍɹ̈́റȺɂൈໄȺȬǿ
*6 Y ᢉ̈́റȺɂൈໄǾMC ̈́റȺɂɴʡʁʱʽȺȬǿ

*7 ҝё “ ൡಽͽᝢం ” ɥՎྃȪȹȢȳȨȗǿ

@: Standard ^: Option \: Not available

Code Group Function Division 1

G00

01

Positioning @ 71

G01 Linear interpolation @
73

74

78

G02 Circular interpolation/helical interpolation, CW (clockwise) @/\*6 79

G03 Circular interpolation/helical interpolation, CCW (counterclockwise) @/\*6 79

G04 00 Dwell @ 85

@ᴷൈໄ ^ᴷɴʡʁʱʽ \ᴷ˪ժ

ɽ˂ʓ ɺʵ˂ʡ ൡᑤ Ԗґ 1
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G07.1

(G107)
19 Cylindrical interpolation \*1 87

G09

00

Exact stop @ 153

G10 Data setting @ —

G10.6 Tool retract/return function ^ *7

G11 Data setting mode cancel @ —

G12.1

(G112)
19

Polar coordinate interpolation mode \*1 93

G13.1

(G113)
Polar coordinate interpolation mode cancel \*1 93

G17

02

XpYp plane Xp: 

X-axis or its parallel axis

Yp: 

Y-axis or its parallel axis

Zp: 

Z-axis or its parallel axis

@ 95

G18 ZpXp plane @ 95

G19 YpZp plane @ 95

G20
06

Data input in inch system @ —

G21 Data input in metric system @ —

G22

00

Stored stroke check function ON ^ 96

G23 Stored stroke check function OFF ^ 96

G27 Zero (reference position) return check @ 98

G28 Machine zero (reference position) return @ 99

G30 Second/third, fourth zero (reference position) return @ 99

G30.1 Floating reference point return ^ —

G31 Skip function/multi-step skip function @ 100

G32

01

Thread cutting @
105

101

G34 Variable lead thread cutting @ 121

G35 Circular thread cutting, CW (clockwise) ^ —

G36 Circular thread cutting, CCW (counterclockwise) ^ —

G38 — Workpiece pushing check \*2 439

G40

07

Tool nose radius offset cancel/tool radius offset cancel @/\*4 164

G41 Tool nose radius offset, left/tool radius offset, left @/\*4 247

G42 Tool nose radius offset, right/tool radius offset, right @/\*4 247

G46 Automatic determination of tool nose radius offset @ 247

G50

00

Coordinate system setting/spindle speed limit setting @ 138

G50.2 

(G250)
Polygon cutting cancel ^*3

124
G51.2 

(G251)
Polygon cutting ^*3

G52 Local coordinate system setting @ 126

G53 Machine coordinate system selection @ 126

@: Standard ^: Option \: Not available

Code Group Function Division 1
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G54

12

Work coordinate system 1 selection @ 128

G55 Work coordinate system 2 selection @ 128

G56 Work coordinate system 3 selection @ 128

G57 Work coordinate system 4 selection @ 128

G58 Work coordinate system 5 selection @ 128

G59 Work coordinate system 6 selection @ 128

G61

13

Exact stop mode @ 154

G62 Automatic corner override mode @ 157

G63 Tapping mode @ 156

G64 Cutting mode @ 156

G65 00 Macro call @ 130

G66

14

Macro modal call (call after execution of axis movement commands) ^ 133

G66.1 Macro modal call (call in each block) ^ 133

G67 Macro modal call cancel ^ 133

G70

09 Multiple repetitive cycle

Finishing cycle @ 336

G71
O.D./I.D. rough cutting cycle/

pocket cutting
@ 334

G72
Rough facing cycle/pocket 

cutting
@ 334

G73 Closed-loop cutting cycle @
329

334

G74
Face cut-off cycle, deep hole 

drilling cycle
@ 338

G75
O.D./I.D. grooving cycle, cut-off 

cycle
@ 342

G76
Multiple thread cutting cycle/

zigzag infeed mode
@ 346

G80

09

Hole machining canned cycle

Hole machining canned cycle 

cancel
\*1 353

G83 Face hole machining cycle \*1 353

G84 Face tapping cycle \*1 353

G85 Face boring cycle \*1 353

G87 Side hole machining cycle \*1 353

G88 Side tapping cycle \*1 353

G89 Side boring cycle \*1 353

G90 O.D./I.D. cutting cycle @ 136

G92 Simple thread cutting cycle @ 105

G94 Face cutting cycle @ 136

G96
17

Constant surface speed control @ 138

G97 Constant surface speed control cancel @ 141

G98
05

Feed per minute mode @ 142

G99 Feed per revolution mode @ 142

@: Standard ^: Option \: Not available

Code Group Function Division 1
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G140

21

Automatic tool nose radius offset mode cancel ^ 158

G141 Compulsory determination of offset direction (left side) ^ 158

G142 Compulsory determination of offset direction (right side) ^ 158

G143 Automatic tool nose radius offset mode valid ^ 158

G150

22

Groove width tool offset function cancel ^ 165

G151 Face groove width tool offset function valid ^ 165

G152 O.D/I.D groove width tool offset function valid ^ 165

2 NOTE

Commands G300 to G499 constitute a reserved area for system use, so they cannot be used for other purposes such as macro calls by the 

customer.

G313 — Calling the load monitor macro program @ 458

G325 — Change of value for tailstock (digital tailstock) @ 145

G330 — Tailstock (digital tailstock)/headstock 2 reference point return \*5/\*2 146

G374 — Drilling with tailstock canned cycle ^ 146

G375 — Drilling with tailstock canned cycle completion check ^ 146

G424 —

Flat milling cycle

Rectangular milling cycle ^ —

G425 —
Rectangular milling cycle with 

one-side wall
^ —

G426 —
Rectangular milling cycle with 

two-side wall
^ —

G427 —

Pocketing cycle

Circular pocketing cycle ^ —

G428 — Rectangular pocketing cycle ^ —

G429 — Inner track machining cycle ^ —

G430 —
Circular circumferential 

pocketing cycle
^ —

G431 —
Rectangular circumferential 

machining
^ —

G432 — Outer track machining cycle ^ —

G433 — Accurate circle cutting ^ —

G434 —

High-speed machining cycle

Trochoid machining cycle ^ —

G435 — High-speed side milling cycle ^ —

G436 — Z-feed grooving cycle ^ —

G437 — Corner pocketing cycle ^ —

G438 — Rectangular pocketing cycle ^ —

G439 — Helical hole machining cycle ^ —

G451 —

Mono-shape canned cycle

Concave hemisphere cycle ^ —

G452 — External oval machining cycle ^ —

G453 — Internal oval machining cycle ^ —

G454 — Helical threading cycle ^ —

G455 —
Rectangular milling cycle from 

round material
^ —

@: Standard ^: Option \: Not available

Code Group Function Division 1
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G456 —

Chamfering cycle

Concave chamfering cycle on 

cylinder
^ —

G457 —
Keyway chamfering cycle on 

cylinder
^ —

G479 — Automatic centering type steady rest/tailstock travel ^ 148

G480 —

Drilling pattern cycle

Bolt hole drilling cycle ^ —

G481 — Arc drilling cycle ^ —

G482 — Line-at-angle drilling cycle ^ —

G483 — Grid drilling cycle ^ —

G484 —

Chamfering cycle

Circle inner chamfering cycle ^ —

G485 —
Rectangle inner chamfering 

cycle
^ —

G486 — Track inner chamfering cycle ^ —

G487 — Circle outer chamfering cycle ^ —

G488 —
Rectangle outer chamfering 

cycle
^ —

G489 — Track outer chamfering cycle ^ —

G490 —

Turning cycle

Rough step machining cycle 

(O.D. / I.D.)
^ —

G491 —
Drilling cycle with variable depth 

of cut for turning
^ —

G492 —

Rectangular rough machining 

cycle (X-axis direction) using 

multi-function tool

^ —

G493 —

Rectangular rough machining 

cycle (Z-axis direction) using 

multi-function tool

^ —

G494 —

Rectangular finish machining 

cycle (X-axis direction) using 

multi-function tool

^ —

G495 —

Rectangular finish machining 

cycle (Z-axis direction) using 

multi-function tool

^ —

G496 —
R-groove machining cycle using 

round insert (O.D. / I.D.)
^ —

G498 — Mono-shape canned cycle Keyway milling cycle on cylinder ^ —

2 NOTE

1. The NC establishes the G code modes, identified by the  symbol, when the power is turned on or when the @ (RESET) key is 

pressed.

Concerning G18, G54, G97, and G99, however, pressing the @ (RESET) key does not establish the G code mode of them but the G code 

selected for each group remains valid.

2.

*1 Standard for the MC specifications and the Y-axis specifications.

*2 Standard for the headstock 2 specifications.

*3 Optional for the MC specifications and the Y-axis specifications.

*4 Standard for the Y-axis specifications.

*5 Standard for the digital tailstock specifications.

*6 Standard for the Y-axis specifications and optional for the MC specifications.

*7 Refer to the separate volume, “OPERATION MANUAL”.

@: Standard ^: Option \: Not available

Code Group Function Division 1
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2-2 G00 ᣞɝȾɛɞࡾщɁሉӦ
G00 Positioning Cutting Tool at Rapid Traverse Rate

G00 ɂǾᣞɝᣱ࣊ȺࡾщɥሉӦȨȮɞȻȠȾ͎ȪɑȬǿ By specifying the G00 command, all axis movement 

commands are executed at the rapid traverse rate.

G00 ɂǾȝɕȾඒɁӦͽɥȨȮɞȻȠȾ͎ȪɑȬǿ The G00 mode is usually used for the following operations:

1. ӏࡾᩒܿ 1. At the start of machining:

щɥʹ˂ɹȾᣋȸȤɞȻȠǿࡾ To move the cutting tool close to the workpiece.

2. ӏࡾ˹ 2. During machining:

щࡾщȟʹ˂ɹȾ᜔ȪȹȗȽȗৰȺǾඒɁ͎ཟȾࡾ
ɥሉӦȨȮɞȻȠǿ

To move the cutting tool, retracted from the workpiece, to 

the next programmed target point.

7า 7 CAUTION

ӏࡾ˹ȾᣞɝȺࡾщɥሉӦȨȮɞکնǾࡾщጽᡅȾ᪩
࿎ȟȽȗȦȻɥᆬᝓȪȹȢȳȨȗǿ

ᵘࢱຒǾൡಽɁᆍૺᵚ

When moving the cutting tool at a rapid traverse rate 

during machining, make sure that there are no 

obstacles in the tool paths.

[Interference, Machine damage]

3. ӏࡾጶ̘ 3. At the end of machining:

щɥʹ˂ɹȞɜᤕȩȤɞȻȠǿࡾ To move the cutting tool away from the workpiece.

8ឬ֖ 8WARNING

G00 ɁᣞɝȾɛɞɬʡʷ˂ʋɂǾʹ˂ɹɁढɗɝ͍
ɥԚґȾ೫ȪǾZ ᢉտȾɂʹ˂ɹብᬂɛɝ +10 mm 

͏˨ɁͱᏚȾͱᏚขɔȪȹȢȳȨȗǿ˿ᢉɁᢆوȾɛɝǾ
ʋʭʍɹɁྲȾᤕ॑ӌȟЄȠǾʋʭʍɹɁੰધӌȟͲ˩Ȫ
ɑȬǿ

ᵘʹ˂ɹɁ᭣ɆҋȪǾ̷ᡵ̜ǾൡಽɁᆍૺᵚ

When setting the G00 mode approach to the workpiece, 

determine the approach paths carefully, taking the 

workpiece shape and cutting allowance into 

consideration.  The approach point in the Z-axis 

direction should be +10 mm or more away from the 

workpiece end face.  When the spindle is rotating, 

centrifugal force acts on the chuck jaws, reducing the 

chuck gripping force.

[Workpiece ejection/Serious injury/Machine damage]

2 าᜤ 2 NOTE

ɬʓʶʃ Y(V) ɂǾY ᢉ̈́റȺɁɒ͎ȺȠɑȬǿ Address Y(V) can be specified with Y-axis specifications only.

7า 7 CAUTION

1. G00 ɁᣞɝȺ X ᢉǾZ ᢉɥպȾ͎ȪȹǾҒҭࡾщɥሉ

ӦȨȮɞکնǾࡾщጽᡅɂ॒ȭȪɕး٣ͱᏚȻ͎ཟɥፀ
ɉᄽ፷ȾɂȽɝɑȮɦǿX ᢉǾZ ᢉɁᣞɝᣱ࣊ɥᐎਁȪ
ȹǾࡾщጽᡅȾ᪩࿎ȟȽȗȦȻɥ॒ȭᆬᝓȪȹȢȳȨ
ȗǿ

1. If X- and Z-axis movements are specified in the same 

block in the G00 mode, the tool path is not always a 

straight line from the present position to the 

programmed end point.  Make sure that there are no 

obstacles in the tool path, remembering that X- and 

Z-axis movement is at the rapid traverse rate.

ᵘࢱຒǾൡಽɁᆍૺᵚ [Interferences, Machine damage]

ȲȻțɃǾX ᢉǾZ ᢉɁᣞɝᣱ࣊ȟ͏˩Ɂکն If the rapid traverse rates of X-axis and Z-axis are:

• X ᢉ :  18000 mm/min • X-axis:  18000 mm/min

• Z ᢉ :  24000 mm/min • Z-axis: 24000 mm/min 

G00 X(U)_Y(V)_ Z(W)_ ;

• G00 ..................................... ᣞɝሉӦ͎ Calls positioning at a rapid traverse rate.

• X, Y, Z ................................. ᣞɝȺሉӦȨȮɞጶཟɁ࣋ൈϏ
ɬʠʇʴʯ˂ʒ͎

Specifies the positioning target point at a 

rapid traverse rate.

The coordinates are specified in absolute 

values.

• U, V, W ................................ ጶཟɁ࣋ൈ
း٣ͱᏚȞɜɁሉӦᠾᫌȻտɥɮʽɹʶ
ʫʽʉʵ͎

Specifies the positioning target point.

The coordinates are specified in incremental 

values in reference to the present position.
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G00 Ⱥ X ᢉǾZ ᢉɥպȾӦȞȬȻǾᣞɝᣱ࣊ɁᩜΡȞ
ɜǾ˩َɁɛșȾӦȠɑȬǿ

The tool path generated by the simultaneous 

movement of the two axes in the G00 mode is shown in 

the illustration.

ȪȲȟȶȹҋᄉཟȻ͎ཟɁᩜΡɂǾ˩َɁɛșȾȽɝɑ
Ȭǿ

Therefore, the tool paths are generated as illustrated 

below depending on the positional relationship 

between the start and programmed points.

2. ʅʽʉʹ˂ɹӏࡾɥᚐșکնǾX ᢉǾZ ᢉɥպȾ͎Ȫ

ȹҒҭࡾщɥʹ˂ɹȾᣋȸȤɞȻǾ॑ઃիɗቼ 2 ˿ᢉȻࢱ
ຒȪǾൡಽɁᆍૺȾȷȽȟɝɑȬᴥ॑ઃ̈́റ / ቼ 2 ˿ᢉ॑
ઃ̈́റᴦǿZ ᢉɥሉӦȪȲऻȾ X ᢉɥሉӦȪȹȢȳȨȗǿ
ɑȲҒҭࡾщɥᣟȟȬȻȠɂǾX ᢉɥ॑ઃիȻࢱຒȪȽȗ
ͱᏚɑȺሉӦȪȲऻȾǾZ ᢉɥሉӦȪȹȢȳȨȗǿ

2. For center-work, move the Z-axis first and then the 

X-axis to position a cutting tool at the approach point. 

If X and Z-axes are specified at the same time, the 

cutting tool may interfere with a tailstock or spindle 2 

causing the machine to be damaged (tailstock 

specifications/spindle 2 tailstock specifications). Also, 

when retracting cutting tool, retract it in the X-axis 

direction first to the point where it does not interfere 

with the tailstock, and then Z-axis to the required 

retraction position.

ᵘࢱຒǾൡಽɁᆍૺᵚ [Interference/Machine damage]

3. G00 ͎ȺǾȲȻțɃ X ᢉሉӦऻȾ Z ᢉɥሉӦȨȮȲɝǾZ

ᢉሉӦऻȾ X ᢉɥሉӦȨȮɞȻǾࡾщɂʡʷɺʳʪȺ͎
ȪȲͱᏚɛɝɕǾюϫɥᣮȶȹሉӦȪɑȬǿȷɑɝǾˢް
ɁࢥюȾҢᤎȬɞȻᴥɮʽʧʂʁʱʽᴦǾ͎ጶཟͱᏚɑ
ȺҢᤎȪȹȗȽȢȹɕǾඒɁʠʷʍɹɁʡʷɺʳʪȟᚐ
ȨɟɑȬǿʡʷɺʳʪͽɂǾʹ˂ɹȻɁࢱຒɥԚґᐎ
ਁȪȹȢȳȨȗǿ

3. If the Z-axis is moved after the X-axis, or the X-axis is 

moved after the Z-axis, by a G00 command for 

example, the tool path will be inside of the specified 

position. That is, if the tool reaches the specified 

range, the programming in the next block is executed 

before reaching the end position of the command 

(in-position). When creating programs, take 

interference between the tools and the workpiece into 

full consideration.

ɮʽʧʂʁʱʽʋɱʍɹɁӛˁིӛɂ˩ᜤʛʳʫ˂ʉᜫ
ްȺҒɝఉțɞȦȻȟȺȠɑȬǿ

The validity of in-position check can be switched by 

setting the parameter below.

No. 1193 No. 1193

0: ɮʽʧʂʁʱʽʋɱʍɹིӛᴥൡಽҋᔸɁᜫްᴦ 0: In-position check invalid (default setting)

1: ɮʽʧʂʁʱʽʋɱʍɹӛ 1: In-position check valid

ᵘࡾщȻʹ˂ɹɁࢱຒᵚ [Interference between tool and workpiece]

2 าᜤ 2 NOTE

1. ˢ࣊ G00 ɥ͎ȬɞȻǾඒȾ G01, G02 ȕɞȗɂ G03 ȽȼɁպȫ
ɺʵ˂ʡɁ G ɽ˂ʓɥ͎ȪȽȗ᪅ɝǾG00 ȟᜤਝȨɟȹȗɑ
Ȭǿ

1. Once the G00 command is specified, it remains valid until another 

G code in the same group is specified.  G01, G02, and G03 are 

examples of G codes which belong to the same group.

Z (24000)

X
(18000)

Programmed Points
Start Point

Programmed Points

Start Point

͎ཟ
ҋᄉཟ

͎ཟ

ҋᄉཟ

1
2
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ȦɁɛșȽ G ɽ˂ʓɥǾʬ˂ʊʵȽ G ɽ˂ʓȻȗȗɑȬǿ G codes which remain valid until another G code in the same 

group is specified are called modal G codes.

1 G ɽ˂ʓɺʵ˂ʡȾȷȗȹɂǾ“G ɽ˂ʓˢᜄ᚜ ”ᴥ62 ʤ˂
ʂᴦɥՎྃȪȹȢȳȨȗǿ

1 For the G code groups, refer to “G Code List” (page 62).

2. ᣞɝᣱ࣊ɂൡሗȾɛȶȹႱȽɝɑȬǿ 2. The maximum rapid traverse rate varies among the machine 

models.

3. ᣞɝᣱ࣊ɂǾͽʛʗʵɁᣞɝɴ˂ʚʳɮʓʃɮʍʋȺᝩ
ȺȠɑȬǿ

3. The rapid traverse rate is adjustable by using the rapid traverse 

rate override switch on the machine operation panel.

4. ᒲӦᤆᢆ˹ǾͽʛʗʵɁᣞɝɴ˂ʚʳɮʓʃɮʍʋɥ “0” ȾȬ
ɞȻᣞɝɂᚐɢɟȭǾʡʷɺʳʪɂˢϦඨৰȾȽɝɑȬǿ

4. If the rapid traverse rate override switch is set to “0” during 

automatic operation, the programmed rapid traverse is not 

executed and the operation enters the feed hold mode.

5. ᒲӦᤆᢆ˹ǾͽʛʗʵɁᣞɝɴ˂ʚʳɮʓɥ 0 ȾȪǾqȐᠭ
ӦȑɥઃȬȻǾ႕ᬂȾɬʳ˂ʪᴥNo. 0102ᴦȟ᚜ᇉȨɟᣞɝɂ
ᚐɢɟɑȮɦǿᣞɝɴ˂ʚʳɮʓʃɮʍʋɥ 0 ͏۶ȾȬɞȻǾɬ
ʳ˂ʪȟᜓȨɟǾᣞɝȟᚐɢɟɑȬǿ

5. If the feedrate override switch on the operation panel is set to “0” 

during automatic operation and press the automatic operation 

button q [START] (Start), an alarm (No. 0102) is displayed and 

the programmed rapid traverse is not executed. If the feedrate 

override switch is set to a value other than "0", the alarm is 

released and the programmed rapid traverse is executed.

6. T ɽ˂ʓɥ͎ȪȲʠʷʍɹȾɂǾՁҬȻȪȹ G00 ɥ͎ȪȹȢ
ȳȨȗǿ

6. In a block where a T code is specified, G00 should be specified.

ȦɟɂǾT ɽ˂ʓȾɛɞࡾщᛃඩᦀɁሉӦᣱ࣊ɥްȬɞȲɔȾ
॒ᛵȺȬǿ

This G00 command is necessary to determine the cutting tool 

movement feedrate to execute offset motion.

2-3 G01 ҒҭᣞɝȾɛɞࡾщɁᄽ፷ሉӦ
G01 Moving Cutting Tool along Straight Path at Cutting Feedrate

ᣞɝᣱ࣊ɂǾF ɽ˂ʓɥΈႊȪǾ˿ᢉ ᴥȕɞȗɂᢆو 1 1 ґ
ᩖᴦȾࡾщɥͷ mm ሉӦȨȮɞȞɥ͎ȪɑȬǿ

The feedrate is specified with a F code by the travel distance of 

the cutting tool per rotation of the spindle or minute.

1 “G98 ුґᣞɝ͎ǾG99 ᣞɝ͎ᢆوු ”ᴥ142 ʤ˂ʂᴦ 1 “G98 Feedrate per Minute Command, G99 Feedrate per Revolu-

tion Command” (page 142)

G01 X(U)_ Y(V)_ Z(W)_ F_ ;

• X, Y, Z .................................. ҒҭᣞɝȺሉӦȨȮɞጶཟɁ࣋ൈ
ɬʠʇʴʯ˂ʒ͎

Specifies the cutting target point.

The coordinates are specified in absolute 

values.

• U, V, W................................. ҒҭᣞɝȺሉӦȨȮɞጶཟɁ࣋ൈᴥᠾᫌȻ
տᴦ
း٣ͱᏚȞɜɁሉӦᠾᫌȻտɥɮʽɹʶ
ʫʽʉʵ͎

Specifies the cutting target point (distance 

and direction).

The coordinates are specified in incremental 

values in reference to the present position.

• F........................................... ᣞɝᣱ࣊
• G99 Ɂුᢆوᣞɝʬ˂ʓȺɂǾmm/rev Ⱥ
Ȭǿ
F0.2ᴷ0.2 mm/rev

• G98 Ɂුґᣞɝʬ˂ʓȺɂǾmm/min Ⱥ
Ȭǿ
F200ᴷ200 mm/min

Specifies the feedrate in ordinary control

• In the G99 mode, the feedrate is specified 

in “mm/rev”.

F0.2: 0.2 mm/rev

• In the G98 mode, the feedrate is specified 

in “mm/min”.

F200: 200 mm/min
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7า 7 CAUTION

G01 ͎ȺǾȲȻțɃҒҭᣱ࣊ȟᣱȗکնǾX ᢉሉӦऻȾ Z

ᢉɥሉӦȨȮȲɝǾZ ᢉሉӦऻȾ X ᢉɥሉӦȨȮɞȻǾҰʠ
ʷʍɹɁӏນᣱѿျȟީпȾጶ̘ȬɞҰȾඒɁʠʷʍɹȟᩒ
ܿȨɟɞɁȺǾɽ˂ʔɁᢀᡀȟउɥ૫ȢȦȻȾȽɝɑȬǿ
ȷɑɝǾɽ˂ʔɁጀ࣊ɥҋȬȦȻȟȺȠɑȮɦǿɮʽʧʂ
ʁʱʽʋɱʍɹɥӛȾȬɞȻɽ˂ʔɁጀ࣊ɥҋȬȦȻȟ
ȺȠɑȬǿɮʽʧʂʁʱʽʋɱʍɹɁӛˁིӛɂ˩ᜤʛʳ
ʫ˂ʉᜫްȺҒɝఉțɞȦȻȟȺȠɑȬǿ

When the cutting speed is high, if the Z-axis is moved after 

the X-axis or the X-axis is moved after the Z-axis, by a G01 

command for example, the next block is executed before 

acceleration/deceleration of the previous block is 

completely finished and the tool paths become an arc at 

the corner. That is, a corner cannot be finished sharply. 

When the in-position check is valid, a corner is finished 

sharply. The validity of in-position check can be switched 

by setting the parameter below.

No. 1193 No. 1193

0: ɮʽʧʂʁʱʽʋɱʍɹིӛᴥൡಽҋᔸɁᜫްᴦ 0: In-position check invalid (default setting)

1: ɮʽʧʂʁʱʽʋɱʍɹӛ 1: In-position check valid

2 าᜤ 2 NOTE

1. ɬʓʶʃ Y(V) ɂǾY ᢉ̈́റȺɁɒ͎ȺȠɑȬǿ 1. Address Y(V) can be specified with Y-axis specifications only.

2. ˢ࣊ G01 ɥ͎ȬɞȻǾඒȾ G00, G02 ȕɞȗɂ G03 ȽȼɁպȫ
ɺʵ˂ʡɁ G ɽ˂ʓɥ͎ȪȽȗ᪅ɝǾG01 ȟᜤਝȨɟȹȗɑ
Ȭǿ

2. Once the G01 command is specified, it remains valid until another 

G code in the same group is specified. G00, G02, and G03 are 

examples of G codes which belong to the same group.

ȦɁɛșȽ G ɽ˂ʓɥǾʬ˂ʊʵȽ G ɽ˂ʓȻȗȗɑȬǿ G codes which remain valid until another G code in the same 

group is specified are called modal G codes.

1 G ɽ˂ʓɺʵ˂ʡȾȷȗȹɂǾ“G ɽ˂ʓˢᜄ᚜ ”ᴥ62 ʤ˂
ʂᴦɥՎྃȪȹȢȳȨȗǿ

1 For the G code groups, refer to “G Code List” (page 62).

3. ᣞɝᣱ࣊ɂǾ͎ȪȲᣞɝᣱ࣊ȾߦȪȹͽʛʗʵɁᣞɝɴ˂ʚ
ʳɮʓʃɮʍʋȺ 0 ᵻ 200% ȺᝩȺȠɑȬǿ

3. The cutting feedrate is adjustable by using the feedrate override 

switch on the machine operation panel in the range of 0 to 200%.

4. F ɽ˂ʓȺᣞɝᣱ࣊ɥˢ࣊ɕ͎ȪȽȗৰȺɂǾᣞɝᣱ࣊ɂ
“0” ȺȬǿ

4. The feedrate data is “0” until an F code is specified.

ȪȲȟȶȹǾʡʷɺʳʪɥᚐȪȹɕൡಽɂӦȞȭȾǾ႕ᬂȾɬ
ʳ˂ʪᴥP62ᴦȟ᚜ᇉȨɟɑȬǿ

If an axis movement command is read before an F code is 

specified, the machine does not operate. In this case, an alarm 

message (P62) is displayed on the screen.

5. ໃੵоɂǾG99 Ɂුᢆوᣞɝʬ˂ʓȟᤣȨɟȹȗɑȬǿ 5. When the power is turned on, the NC is in the G99 (feed per 

revolution) mode.

2-4 G01 ᬂɝൡᑤǾɽ˂ʔ R ൡᑤ
G01 Chamfering and Rounding Functions

ᄽ፷ɁɒȺɽ˂ʔɥढȬɞ 2 ȷɁʠʷʍɹɁᩖȾǾ͖Ɂ
ᜏ࣊Ɂᬂɝɗɽ˂ʔ R ɥͽȺȠɑȬǿ

It is possible to chamfer or round a corner, formed by straight 

lines specified by the commands in two blocks, at any angle or 

radius.

˩َȺᝢȪɑȬǿˢᓐᄑȾɂ ཟ aD ཟbD ཟdD  ཟ
e Ȼ͎ȪɑȬǿ

To chamfer or round corners, tool paths must be written to 

define the required shape as points a D b D d D e as in 

the diagram below.

ȪȞȪǾᬂɝൡᑤǾɽ˂ʔ R ൡᑤɥΈႊȬɞȻཟ aD ཟ
cD ཟ eȻ͎ȺȠɑȬǿ

However, chamfering or rounding is possible by simply defining 

the shape as points a D c D e when the chamfering or 

rounding function is used.

ɑȲǾE ɽ˂ʓɥΈႊȬɞȻǾᬂɝɗɽ˂ʔ R ґɁᣞɝ
ᣱ࣊ɥ͎ȬɞȦȻȟȺȠɑȬǿ

The feedrate for chamfering or corner rounding can be 

specified by using an E code.

2

345

1

2

345

1

<Chamfering Function> <Rounding Function>

ᴹᬂɝൡᑤᴻ ᴹɽ˂ʔ R ൡᑤᴻ
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5E ɽ˂ʓɥΈႊȪȹǾᬂ ɝɗɽ˂ʔ R ґɁᣞɝᣱ࣊ɥᤂȢȬɞ
ȻǾᬂɝɗɽ˂ʔ R ґɁጀ࣊ȟտ˨ȪɑȬǿ

5Chamfering and rounding accuracy is improved by specifying a low 

feedrate for chamfering or rounding using an E code.

ᴹᬂɝᴻ
<Chamfering>

G01 X(U)_ Z(W)_ , C_ F_ E_ ;

• X(U) ..................................... ᄽ፷ɁɒȺɽ˂ʔɥढȬɞȻȠɁ̬ཟ
ᴥ˩َ d ཟᴦɁ X ൈ࣋
ɮʽɹʶʫʽʉʵ͎ɁȻȠɂǾa ཟȞɜ
d ཟɑȺɁۄґϏ

Specifies the X coordinate value of the point 

of intersection when a corner is formed by 

two straight lines (point “d” in the illustration 

below). In incremental programming, it 

specifies the distance from point “a” to point 

“d”.

• Z(W) .................................... ᄽ፷ɁɒȺɽ˂ʔɥढȬɞȻȠɁ̬ཟ
ᴥ˩َ h ཟᴦɁ Z ൈ࣋
ɮʽɹʶʫʽʉʵ͎ɁȻȠɂǾe ཟȞɜ h

ཟɑȺɁۄґϏ

Specifies the Z coordinate value of the point 

of intersection when a corner is formed by 

two straight lines (point “h” in the illustration 

below). In incremental programming, it 

specifies the distance from point “e” to point 

“h”.

• , C ....................................... ᬂɝᦀᴥ˩َɁ Cᴦ Specifies the chamfer size (“C” in the 

illustration below).

• F........................................... ᣞɝᣱ࣊ Specifies the feedrate in ordinary control.

• E........................................... ᬂɝɁᣞɝᣱ࣊ Specifies the feedrate applied for 

chamfering.

ᴹɽ˂ʔ Rᴻ
<Corner rounding>

G01 X(U)_ Z(W)_ , R_ F_ E_ ;

• X(U) ..................................... ᄽ፷ɁɒȺɽ˂ʔɥढȬɞȻȠɁ̬ཟ 

ᴥ˩َ d ཟᴦɁ X ൈ࣋
ɮʽɹʶʫʽʉʵ͎ɁȻȠɂǾa ཟȞɜ
d ཟɑȺɁۄґϏ

Specifies the X coordinate value of the point 

of intersection when a corner is formed by 

two straight lines (point “d” in the illustration 

below). In incremental programming, it 

specifies the distance from point “a” to point 

“d”.

• Z(W) .................................... ᄽ፷ɁɒȺɽ˂ʔɥढȬɞȻȠɁ̬ཟ
ᴥ˩َ h ཟᴦɁ Z ൈ࣋
ɮʽɹʶʫʽʉʵ͎ɁȻȠɂǾe ཟȞɜ h

ཟɑȺɁۄґϏ

Specifies the Z coordinate value of the point 

of intersection when a corner is formed by 

two straight lines (point “h” in the illustration 

below). In incremental programming, it 

specifies the distance from point “e” to point 

“h”.

• , R ....................................... ɽ˂ʔ R ɁԡवϏᴥ˩َɁ Rᴦ Specifies the radius of a rounding arc (“R” in 

the illustration below).

• F........................................... ᣞɝᣱ࣊ Specifies the feedrate in ordinary control.

• E........................................... ɽ˂ʔ R Ɂᣞɝᣱ࣊ Specifies the feedrate applied for rounding.

C C

c d c

b

a

a

C C

c d c

b
+Z−Z

−Z +ZU/2

U/2

eeC

C

+X

−X

+X

−X

C

Ch h

g

g
f f

g

g

W W
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2 าᜤ 2 NOTE

1. ᬂɝൡᑤǾɽ˂ʔ R ൡᑤɥ͎ȬɞکնǾɬʓʶʃ C, R ɁҰ
Ⱦ॒ȭ “,” ɥоӌȪȹȢȳȨȗǿ

1. When specifying the chamfering or corner rounding function, enter 

a comma “,” before address C or R.

2. ᬂɝൡᑤǾɽ˂ʔ R ൡᑤɥ͎ȪȲʠʷʍɹɁሉӦᦀȟǾᬂ
ɝᦀǾ˽͇֞ȤᦀɛɝߴȨȗکնǾ႕ᬂȾɬʳ˂ʪᴥP383ᴦȟ᚜
ᇉȨɟɑȬǿ

2. If the axis movement distance specified in the block where the 

chamfering or corner rounding function is specified is smaller than 

the amount of chamfering or rounding, an alarm message (P383) 

is displayed on the screen.

3. ᬂɝൡᑤǾɽ˂ʔ R ൡᑤɥ͎ȪȲʠʷʍɹɁඒɁʠʷʍɹɁ
ሉӦᦀȟǾᬂɝᦀǾ˽͇֞ȤᦀɛɝߴȨȗکնǾ႕ᬂȾɬʳ˂
ʪᴥP384ᴦȟ᚜ᇉȨɟɑȬǿ

3. If the axis movement distance specified in the block next to the one 

where the chamfering or corner rounding function is specified is 

smaller than the amount of chamfering or corner rounding, an 

alarm message (P384) is displayed on the screen.

4. ᬂɝൡᑤǾɽ˂ʔ R ൡᑤɥ͎ȪȲʠʷʍɹɁඒɁʠʷʍɹȟ
ᄽ፷͎ᴥG01ᴦȕɞȗɂяउ͎ᴥG02, G03ᴦȺȽȗکնǾ႕
ᬂȾɬʳ˂ʪᴥP382ᴦȟ᚜ᇉȨɟɑȬǿ

4. If the block next to the one where the chamfering or corner 

rounding function is specified does not include the linear 

interpolation (G01) or circular interpolation (G02, G03) command, 

an alarm message (P382) is displayed on the screen.

5. ᬂɝൡᑤǾɽ˂ʔ R ൡᑤɥ͎ȪȲʠʷʍɹɁඒɁʠʷʍɹȟ
яउ͎ᴥG02, G03ᴦɁکնǾᬂɝᴬɽ˂ʔ RII ȾȽɝɑȬǿ

5. If the block next to the one where the chamfering or corner 

rounding function is specified includes the circular interpolation 

(G02, G03) command, the chamfering/corner rounding II function 

is called for.

6. G01 Ⱥ “, C” Ȼ “, R” ɥպˢɁʠʷʍɹȾ͎ȪȲکնǾऻȺ
͎ȪȲȟӛȾȽɝɑȬǿ

6. In the G01 mode, if “, C_” and “, R_” are specified in the same 

block, the address specified later is valid.

7. E ɽ˂ʓɂʬ˂ʊʵȺǾඒȾ͎ȨɟɞɑȺӛȺȬǿ 7. An E command is modal and, once specified, it remains valid until 

another E command is specified next.

8. ɬʓʶʃ E ɥᅁႩȕɞȗɂɬʓʶʃ E ȟ 0 ɁکնǾᬂɝɗɽ˂
ʔ R ґɁᣞɝᣱ࣊ɂɬʓʶʃ F Ⱥ͎ȪȲᣞɝᣱ࣊ȾȽɝɑ
Ȭǿ

8. If address E is omitted or E0 is specified, the feedrate specified by 

F applies to chamfering or corner rounding.

9. ɬʓʶʃ E ɂ G99 Ɂුᢆوᣞɝʬ˂ʓȺɂ mm/revǾG98 Ɂුґ
ᣞɝʬ˂ʓȺɂ mm/min ȾȽɝɑȬǿ

9. The unit system of an E command is determined according to the 

designation of G99 and G98. In the G99 (feed per revolution) 

mode, the E command value is executed in “mm/rev” and in the 

G98 (feed per minute) mode, it is executed in “mm/min”.
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ᴷ Example:

G01 ᴥᬂɝൡᑤǾɽ˂ʔ R ൡᑤᴦɁΈႊศ Programming using G01 (Chamfering and rounding 

functions)

ᬂɝൡᑤǾɽ˂ʔ R ൡᑤɥΈႊȪȹǾʡʷɺʳʪɥͽ
ȪɑȬǿ

Writing a program using the chamfering/rounding function.

2 าᜤ 2 NOTE

E ɽ˂ʓɂʬ˂ʊʵȽɁȺǾᬂɝȝɛɆɽ˂ʔ R Ɂᣞɝᣱ࣊
ɂǾ0.1 mm/rev ȾȽɝɑȬǿ

Since the E command is modal, “E0.1” specified for chamfering is also 

valid for the succeeding chamfering and corner rounding blocks.

O1;

N1;

G50 S1500;

G00 T0101;

G96 S200 M03;

X30.0 Z20.0 M08; .................................................... щɥʹ˂ɹȾᣋȸȤɞȲɔǾࡾ
ᣞɝȺ aȾሉӦ

Positioning at a at a rapid traverse 

rate to move the cutting tool close to 

the workpiece

G01 Z0 F1.0;............................................................. ብᬂɥӏࡾȬɞȲɔǾҒҭᣞɝȺ
b ȾሉӦ

Positioning at b at a cutting 

feedrate, the start point of facing

X0 F0.2; ................................................................... 0.2 mm/rev Ɂᣞɝᣱ࣊Ⱥc ɑȺҒ
ҭ

Cutting up to c at a feedrate of 0.2 

mm/rev

G00 X20.0 Z1.0;

G01 Z�20.0, C1.0 E0.1; ............................................ ᬂɝൡᑤɥΈႊȪȹǾd' ɑȺҒ
ҭ

2 าᜤ

ᬂɝɁᣞɝᣱ࣊ɂǾ0.1 mm/rev Ⱦ
ȽɝɑȬǿ

Cutting up to d' using the 

chamfering function

2 NOTE

Chamfering is executed at 0.1 mm/rev.

X40.0, R1.0; .............................................................. ɽ˂ʔ R ൡᑤɥΈႊȪȹǾe' ɑȺ
Ғҭ

Cutting up to e' using the rounding 

function

Z�40.0, R2.0; ............................................................ ɽ˂ʔ R ൡᑤɥΈႊȪȹǾf' ɑȺ
Ғҭ

Cutting up to f' using the rounding 

function

X60.0, C1.0; .............................................................. ᬂɝൡᑤɥΈႊȪȹǾg' ɑȺҒ
ҭ

Cutting up to g' using the 

chamfering function

Z�60.0;...................................................................... ᣮࢠɁᄽ፷ᣞɝȺ hɑȺҒҭ Cutting up to h in ordinary cutting 

mode

G00 U1.0 Z20.0;

X200.0 Z150.0 M09;

M01;

R2C1

R1 C1
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2-5 G01 ᄽ፷ᜏ͎࣊
G01 Line at Angle Command

˩َɁɛșȾǾȽȽɔɁᄽ፷ɥ͎ȬɞکնǾZ ᢉȻȽȬᜏ
ൈɁȗȭɟȞ࣋Ȼጶཟ࣊ 1 ᢉɥ͎ȬɞȦȻȾɛɝǾጶཟ࣋
ൈɥᒲӦᄑȾአȪɑȬǿ

When defining a line that makes an angle to the Z-axis as 

shown below, the coordinate values of the end point are 

automatically calculated by specifying the angle to the Z-axis 

and one of the coordinate values of the end point.

1. ɿ˂ʦᢉջለȾ “A” ȟΈႊȨɟȹȗȽȗکն 1. When “A” is not used for the servo axis name.

2. ɿ˂ʦᢉջለȾ “A” ȟΈႊȨɟȹȗɞکն 2. When “A” is used for the servo axis name.

2 าᜤ 2 NOTE

1. A Ȼ X, Z ɥպȾ͎ȪȲȻȠɂ X, Z ȟТаȨɟǾA ɂིȨɟ
ɑȬǿ

1. If both A, and X and Z values are specified, X and Z values are 

used for defining the line with the A value disregarded.

2. ᄽ፷ᜏ͎࣊ɂǾG01 ʬ˂ʓȺɁɒ͎ȺȠɑȬǿ 2. The line at angle function is valid only in the G01 mode.

3. ɬʓʶʃ A Ɂ͎ኰٍɂǾ�360.000 d A d 360.000 ȺȬǿȦɁኰ
ٍ۶ɁϏɥ͎ȬɞȻǾ360 ȺҾȶȲͺɝȟ͎ϏȾȽɝɑȬǿ

3. The programmable range of address A is �360.000 d A d 360.000. 

If a value outside this range is specified, a remainder of the division 

of “specified value / 360” is taken as the command value.

4. ɿ˂ʦᢉջለȾ “A” ȟΈႊȨɟȹȗɞکնǾᄽ፷ᜏ͎࣊Ɂ A 
͎ɁҰȾ “,”ᴥɽʽʨᴦɥ͇ȤȹȢȳȨȗǿ

4. When “A” is used for the servo axis name, always enter a comma 

“,” before an angular command A.

�A

+Z

+X

A

End Point (X, Z)
ጶཟᴥX, Zᴦ

G01 A_ X(Z)_ F_ ;

G01 A�_ X(Z)_ F_ ;

2 าᜤ

NL3000/2000 ȝɛɆ NL3000/3000 Ɂɿ˂ʦળɟ
ඨɔ̈́റȺɂΈႊȺȠɑȮɦǿ

2 NOTE

This format cannot be used with the 

servo-controlled steady rest specifications of 

NL3000/2000 and NL3000/3000.   

G01 X(Z)_ , A_ F_ ;

G01 X(Z)_ , A�_ F_ ;

2 าᜤ

NL3000/2000 ȝɛɆ NL3000/3000 Ɂɿ˂ʦળɟ
ඨɔ̈́റɁکնǾʟɳ˂ʨʍʒ 2 ȺȪȞ͎ȺȠ
ɑȮɦǿ

2 NOTE

Only the format 2 can be used with the 

servo-controlled steady rest specifications of 

NL3000/2000 and NL3000/3000.   

• , A ........................................ Z ᢉȻȽȬᜏ࣊

5Zᢉ+տȞɜɁᜏ࣊ȺǾՕտȟ+տ
ȺȬǿ

Specifies the angle the line makes to the 

Z-axis.

5The angle is measured from the +Z direction 

in the counterclockwise direction.

• X(Z) ..................................... ጶཟ࣋ൈ

2 าᜤ

X ᢉȕɞȗɂ Z ᢉɁȼȴɜȞˢɁጶཟ࣋ൈɥ
͎ȪȹȢȳȨȗǿ

Specifies the coordinate value of the end 

point.

2 NOTE

Either of the X and Z coordinate values of the end 

point should be specified.

• F........................................... ᣞɝᣱ࣊ Specifies the feedrate in ordinary control.
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ᴷ Example:

G01ᴥᄽ፷ᜏ͎࣊ᴦɁΈႊศ Programming using G01 (Line at angle function)

ᄽ፷ᜏ͎࣊ɥΈႊȪȹǾʡʷɺʳʪɥͽȪɑȬǿ Writing a program using the line at angle function.

2-6 G02 яउᛃᩖᴥտᴦǾG03 яउᛃᩖᴥՕտᴦ
G02 Circular Interpolation (Clockwise), G03 Circular Interpolation (Counterclockwise)

1. ZX Ɂяउᬂࢲ
Circular arc on ZX plane

G18 G02(G03) X(U)_ Z(W)_ R_ F_ ;

G18 G02(G03) X(U)_ Z(W)_ I_ K_ F_ ;

2. XY Ɂяउᬂࢲ
Circular arc on XY plane

G17 G02(G03) X(U)_ Y(V)_ R_ F_ ;

G17 G02(G03) X(U)_ Y(V)_ I_ J_ F_ ;

3. YZ Ɂяउᬂࢲ
Circular arc on YZ plane

G19 G02(G03) Y(V)_ Z(W)_ R_ F_ ;

O1;

N1;

G50 S1500;

G00 T0101;

G96 S200 M03;

X30.0 Z20.0 M08; .................................................... щɥʹ˂ɹȾᣋȸȤɞȲɔǾࡾ
ᣞɝȺ aȾሉӦ

Positioning at a at a rapid traverse 

rate to move the cutting tool close to 

the workpiece

G01 Z0 F1.0;............................................................. ብᬂɥӏࡾȬɞȲɔǾҒҭᣞɝȺ
b ȾሉӦ

Positioning at b at a cutting 

feedrate, the start point of facing

X0 F0.2; ................................................................... 0.2 mm/rev Ɂᣞɝᣱ࣊Ⱥ cɑȺҒ
ҭ

Cutting up to c at a feedrate of 0.2 

mm/rev

G00 X20.0 Z1.0;

G01 Z�20.0; ............................................................. 0.2 mm/rev Ɂᣞɝᣱ࣊Ⱥ dɑȺҒ
ҭ

Cutting up to d at a feedrate of 0.2 

mm/rev

G01 A140.0 X60.0; .................................................. ᄽ፷ᜏ͎࣊Ⱦɛɝ eɑȺҒҭ Cutting up to e in the line at angle 

cutting mode

G00 U1.0 Z20.0;

X200.0 Z150.0 M09;

M01;

20

4

2

3

1

I 2
0

I 6
0

5

140q

Rapid Traverse

Cutting Feed

ᣞɝ

Ғҭᣞɝ



G ൡᑤ
G FUNCTIONS80

G19 G02(G03) Y(V)_ Z(W)_ J_ K_ F_ ;

2 าᜤ 2 NOTE

1. ɬʓʶʃ Y(V) ɂǾY ᢉ̈́റȺɁɒ͎ȺȠɑȬǿ 1. Address Y(V) can be specified with Y-axis specifications only.

2. ໃੵоǾᬂࢲްɂ G18ᴥZX ᴦȟᤣȨɟɑȬǿᬂࢲ 2. When the power is turned on, G18 (ZX plane) is selected.

ˢᓐᄑȾǾяउҒҭɂ G18 Ɂ ZX ȺᚐȗɑȬȟǾXYᬂࢲ Ǿᬂࢲ
YZ ȺяउҒҭȬɞȻȠɂǾ G17, G19ᬂࢲ Ⱥᬂࢲɥ͎ȪȹȢȳ
Ȩȗǿ

Generally, circular arc cutting is carried out in the ZX plane (G18).  

When cutting a circular arc in the XY or YZ plane, select the plane 

by specifying the G17 or G19 command.

G17, G18, G19 ȺᤣȪȲ۶͏ᬂࢲɁᢉɥ͎ȬɞȻǾɬʳ˂ʪ
ᴥP113) ȾȽɝɑȬǿ

An alarm (P113) occurs if an axis of other than the plane selected 

with G17, G18, G19 is specified.

3. яउɁԡव R ɁቺհɁ֞ɂ˩᚜ɁᣮɝȺȬǿяउᜏ 180q Ɂک
նǾR ɂ r ȼȴɜȺɕ͎ժᑤȺȬǿ

3. The sign (+, �) accompanying the radius R indicates as shown 

below. For 180q, either positive (+) or negative (�) is used.

4. пяɁȻȠɂǾяɁԡवɥ I, J, K Ⱥ͎ȪȹȢȳȨȗǿпяɥ R

Ⱥ͎ȪȹɕǾܿཟȻጶཟȟպȫяɂིୣȾంȢȦȻȟȺȠǾя
ȟްɑɜȽȗȞɜȺȬǿ

4. When cutting a full circle, use I, J, and K to specify the radius. If 

circle radius is specified with R, innumerable circles that have the 

same start and end points can be defined.

• G17, G18, G19..................... яउɁᬂࢲᜫް Selects the plane where a circular arc is 

defined.

• G02 ..................................... տɁяउ Calls the circular interpolation mode in the 

clockwise direction.

• G03 ..................................... ՕտɁяउ Calls the circular interpolation mode in the 

counterclockwise direction.

• X, Y, Z ................................. яउɁጶཟ࣋ൈ
ɬʠʇʴʯ˂ʒ͎

Specifies the end point of the arc.

The coordinates are specified in absolute 

values.

• U, V, W ................................ яउɁጶཟ࣋ൈᴥᠾᫌȻտᴦ
း٣ͱᏚȞɜɁሉӦᠾᫌȻտɥɮʽɹʶ
ʫʽʉʵ͎

Specifies the end point of the arc (distance 

and direction).

The coordinates are specified in incremental 

values in reference to the present position.

• R ......................................... яउɁԡव Specifies the radius of the arc.

• I, J, K ................................... яउɁܿཟȞɜяउɁ˹॑ɑȺɁᠾᫌȻ
տᴥI ɂԡव͎ᴦ

Specifies the distance and the direction from 

the start point to the center of arc. (The 

value of I command should be specified as a 

radius.)

• F .......................................... ᣞɝᣱ࣊
• G99 Ɂුᢆوᣞɝʬ˂ʓȺɂǾmm/rev Ⱥ
Ȭǿ
F0.2ᴷ0.2 mm/rev

• G98 Ɂුґᣞɝʬ˂ʓȺɂǾmm/min Ⱥ
Ȭǿ
F200ᴷ200 mm/min

1 “G98 ුґᣞɝ͎ǾG99 ᣞɝᢆوු
͎ ”ᴥ142 ʤ˂ʂᴦ

Specifies the feedrate in ordinary control

• In the G99 mode, the feedrate is specified 

in “mm/rev”.

F0.2: 0.2 mm/rev

• In the G98 mode, the feedrate is specified 

in “mm/min”.

F200: 200 mm/min

1 “G98 Feedrate per Minute Command, 

G99 Feedrate per Revolution Command” 

(page 142)

G03 G02

R > 0 яउᜏ 180q ͏˩Ɂяउ

R < 0 яउᜏ 180q ͏˨Ɂяउ

R > 0 Circular arc of 180q or smaller

R < 0 Circular arc of 180q or larger
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5. яउᜏ 180qɁяउᴥԡяᴦɁяउᬯཟɁտȠȟ 0q, 90q, 180q, 
270qᴥَɁ 1, 2, 3, 4 ɁͱᏚᴦɁȻȠ͏۶ɂǾяउ˹॑ɥ I, J, K Ⱥ
͎ȪȹȢȳȨȗǿяउ˹॑ɥ R Ⱥ͎ȬɞȻ˹॑ͱᏚɁአȾ
ȝȗȹࢃȟႆȭɞکնȟȕɝɑȬǿ

5. Use I, J and K to specify the arc center unless the arc consists of a 

half-circle having 180q as the center angle and the apex oriented 

0q, 90q, 180q, 270q as shown in 1, 2, 3, 4 in the figure below. If R is 

used for the arc center, a calculation error may be caused.

6. X, Z Ɂ͎ɥᅁႩǾɑȲɂܿཟȻጶཟȟպȫͱᏚɁکնǾI, K ɥ
ΈႊȪȹ˹॑ɑȺɁᠾᫌȻտɥ͎ȬɞȻǾ360qɁяउ͎Ȼ
ȽɝɑȬǿȲȳȪǾI, K Ɂ͍ɢɝȾ R ɥ͎ȪȲکնǾᢉሉӦɂ
ᚐȗɑȮɦǿ

6. When I and K commands are used to specify the distance and 

direction to the center of an arc while X and Z commands are 

omitted or the start and end points lie at the same position, a full 

circle (360q) is defined. If an R command is used instead of I and K 

commands, no axis movement results.

7. I, J, K Ȼ R ɥպȾ͎ȪȲȻȠɂ R ȟТаȨɟǾI, J, K ɂི
ȨɟɑȬǿ

7. If an R command and a pair of I, J, and K commands are specified 

in the same block, the R command is given priority and the I, J, and 

K commands are ignored.

8. ඩᆬȽԡяȕɞȗɂ˹॑ᜏȟ 180q ȾᣋȗяउɁ˹॑ȟ॒ᛵȽک
նɂǾI, J, K Ⱥ͎ȪȹȢȳȨȗǿ

8. To cut a half-circle accurately or to accurately define the center of 

an arc of which the center angle is close to 180q, use I, J, and K 

commands instead of an R command.

R Ⱥ͎ȪȲکնǾአࢃȾɛɝԡяȕɞȗɂ˹॑ᜏȟ 180qȾ
ᣋȗяउɁ˹॑ȟඩᆬȾᜫްȨɟȽȗکնȟȕɝɑȬǿ

If an R command is used, there are cases that the center of a 

half-circle or an arc of which the center angle is close to 180q 
cannot be set accurately due to calculation error.

5G02, G03ɂǾᬂࢲȾᤣɃɟȽȞȶȲᢉɁ+Ȟɜ�տɥȹҜ
ȪɑȬǿ

5G02 or G03 is determined by viewing the arc in the negative 

direction from the positive direction in the axis which is not 

contained in the selected plane.

ȲȻțɃ G18 Ɂ ZX ȺɂǾYᬂࢲ ᢉɁ + Ȟɜ �տȾȹ
տȟ G02 ȾȽɝɑȬǿ

In the G18 ZX plane, for example, the G02 command 

generates a clockwise arc by viewing the arc in the negative 

direction from the positive direction in the Y-axis.

9. Y ᢉ + տȞɜ X, Z ɥɞȻǾቼᬂࢲ 1 ˿ᢉϫȺɕቼ 2 ˿ᢉϫȺ
ɕ G02, G03 Ɂᢆوտɂ۰ɢɝɑȮɦǿ ቼ 1 ˿ᢉႊɁʡʷɺʳʪ
ɥቼ 2 ˿ᢉႊȾሉȪȹΈႊȬɞکնɂǾG02 ͎ɥ G03 ȾǾG03

͎ɥ G02 Ⱦఉțɞ॒ᛵȟȕɝɑȬǿ ɑȲǾ Z ᢉɁʡʳʃտȻ
ʨɮʔʃտȟᣡȾȽɝɑȬɁȺǾʡʷɺʳʪͽȾɂาȪ
ȹȢȳȨȗǿ

9. When viewing X-Z plane from +Y direction, rotational direction for a 

G02 or G03 command is the same for either spindle 1 or spindle 2 

side. When using programs created for the spindle 1 on the spindle 

2 side, it is necessary to replace G02 commands with G03 and 

G03 commands with G02. In addition, the “+/�” direction of the 

Z-axis will be reversed therefore careful attention is required when 

creating programs for such purposes.

1

2

3

4

+X +X

�Z +Z

G02 G03

<Spindle 1> <Spindle 2>
ᴹቼ 1 ˿ᢉᴻ ᴹቼ 2 ˿ᢉᴻ
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ᴷ Example:

G02, G03 ɁΈႊศ Programming using G02 or G03

bDcɥҒҭᣞɝȺяउȾሉӦȪɑȬǿ To move the cutting tool at a cutting feedrate along the arc 

bDc.

2-7 G02 ʢʴɵʵᛃᩖᴥտᴦǾG03 ʢʴɵʵᛃᩖᴥՕտᴦᴥɴʡʁʱʽᴦ
G02 Helical Interpolation (Clockwise), G03 Helical Interpolation (Counterclockwise) (Option)

яउᛃᩖɁ͎ȺǾX, Y, Z Ɂ 3 ᢉɥ͎ȬɞȻǾࡾщɥɜஉ
ȾӦȞȬȦȻȟȺȠɑȬǿ

By specifying X-, Y-, and Z-axes in the circular interpolation 

mode, the cutting tool movement is controlled along helix.

5ɀȫҒɝɵʍʉɥΈႊȪȹɀȫɥҒɞȻȠɗǾሰȕȤӏࡾȽȼȾ
ʢʴɵʵᛃᩖɥΈႊȪɑȬǿ

5Helical interpolation mode is used to perform operations such as 

hole drilling or cutting threads using a thread cutting tool.

2 าᜤ 2 NOTE

ȦɁൡᑤɂǾY ᢉ̈́റȺɁɒΈႊȺȠɑȬǿ This mode is only available with Y-axis specifications.

1. XY Ɂʢʴɵʵᛃᩖᬂࢲ
Helical interpolation in the XY plane

G17 G02(03)X_Y_Z_I_J_F_;

G17 G02(03)X_Y_Z_R_F_;

2. YZ Ɂʢʴɵʵᛃᩖᬂࢲ
Helical interpolation in the YZ plane

G19 G02(G03)Y_Z_X_J_K_F_;

G19 G02(G03)Y_Z_X_R_F_;

:

O1;

N1;

G50 S2000;

G00 T0101;

G96 S200 M03;

X47.069 Z20.0 M08;

G01 Z1.0 F1.0;.......................................................... щɥʹ˂ɹȾᣋȸȤɞȲɔǾaࡾ
ȾሉӦ

Positioning at a to move the 

cutting tool close to the workpiece

Z0 F0.2; .................................................................... 0.2 mm/rev Ɂᣞɝᣱ࣊Ⱥb ȾሉӦ Positioning at b at a feedrate of 

0.2 mm/rev

G02 X43.205 Z�1.482 R2.0 F0.07; ........................... 0.07 mm/rev Ɂᣞɝᣱ࣊ȺǾԡव 2 

mm ɁяउɥտȾҒҭǿc
ȾሉӦǿ

Cutting an arc of 2 mm radius in the 

clockwise direction to c, at a 

feedrate of 0.07 mm/rev.

R2 12

3
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G18;

2 าᜤ 2 NOTE

1. ໃੵоǾᬂࢲްɂ G18ᴥXZ ᴦȟᤣȨɟȹȗɑȬǿᬂࢲ
ʢʴɵʵᛃᩖȺ G17, G19 ɥ͎ȪȲکնǾʢʴɵʵᛃᩖʬ˂ʓ
ጶ̘ऻȾ G18 ɥ͎ȪǾӏᬂࢲࡾɥ XZ ȾȪȹȢȳȨȗǿᬂࢲ

1. When the power is turned ON, the NC is automatically set in G18 

mode (XZ plane).  If G17 or G19 mode is selected for the helical 

interpolation, G18 must be input to return to the XZ plane following 

helical interpolation mode operation completion.

2. I, J, K Ȼ R ɥպȾ͎ȪȲȻȠɂǾR ȟТаȨɟǾI, J, K ɂི
ȨɟɑȬǿ

2. When I, J, and K command is specified with an R command in the 

same block, the R command is given priority and I, J, and K 

commands are ignored.

3. F ͎ɂяउȾภȶȲᣞɝᣱ࣊ɥ͎ȪɑȬǿʡʷɺʳʪ˨Ɂ F

͎Ⱦɛɞᣞɝᣱ࣊ȻࡾщɁᣞɝᣱ࣊ȾɂᤏȗȟȕɞɁȺǾᄽ፷
ᢉɁᣱ࣊ȟൡಽɁҤ᪅ϏɥᠰțȽȗɛșȾȪȹȢȳȨȗǿ

3. Command F specifies the feedrate along the circular arc.  As the 

actual feedrate differs from the feedrate specified by F in the 

program, careful consideration must be given to ensure the 

feedrate along the linear axis does not exceed machine limits.

4. ᄽ፷ᢉɁᣱ࣊ɂඒɁɛșȾȽɝɑȬǿ 4. The feedrate along a linear axis is calculated with the following 

formula.

• G17, G19 ............................ ʢʴɵʵᛃᩖɁᬂࢲᜫް Selects the plane where the helical 

interpolation is executed.

• X, Y, Z ................................. ʢʴɵʵᛃᩖɁጶཟ࣋ൈ Specifies the coordinate values of the end 

point of helical interpolation.

• I, J, K ................................... ʢʴɵʵᛃᩖܿཟȞɜ˹॑ɑȺɁᠾᫌ Specifies the distance and the direction from 

the start point of the helical interpolation to 

the center of the circle.

• R ......................................... ʢʴɵʵᛃᩖԡव Specifies the radius of the helical 

interpolation.

• F .......................................... ᣞɝᣱ࣊ Specifies the feedrate in ordinary control

= F uᄽ፷ᢉɁᣱ࣊
ᄽ፷ᢉɁᩋȨ

яउɁउɁᩋȨ
= F uLinear axis feedrate

Length of linear axis

Length of circular arc

Z

X Y

Tool Path

Length of 
Linear Axis

Length of Circular Arc
Feedrate Specified by F

щጽᡅࡾ

ᄽ፷ᢉɁᩋȨ

яउɁउɁᩋȨ
F Ɂᣞɝᣱ࣊
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ᴷ Example:

ʢʴɵʵᛃᩖᴥG02, G03ᴦɁΈႊศ Programming using helical interpolation (G02/G03)

ɵʍʉव I20 ɁɀȫҒɝɵʍʉɥΈႊȪȹǾяኋ˨Ɂ
Z�40.0, Y0 ɁͱᏚȾ M60 P = 2.0ǾȨ 30 mm ɁɀȫҒɝ
ӏࡾɥᚐȗɑȬǿ

A thread of M60 P = 2.0 at a depth of 30 mm will be cut at 

position Z�40.0, Y0 using a 20 mm diameter thread cutting 

tool.

ᴹɀȫɁʴ˂ʓᜏȾȷȗȹᴻ <Lead Angle>

˩َɁɛșȾ˧ᜏढ abc ɥяኋɁٍ֚ȾࢊȠ͇ȤɞȻȠǾ୵
፷ ac ȟͽɞ፷ɥɜஉȻȗȗɑȬǿɜஉȾภȶȹ˧ᜏढǾه
ᜏढɁᬂɥધȷɥͽɟɃǾɀȫȾȽɝɑȬǿȦɁɀȫɁ
ɜஉɥͽɞ˧ᜏढ abc Ɂ �cab = TɥɀȫɁʴ˂ʓᜏȻȗȗ
ɑȬǿʃʪ˂ʄȾɀȫҒɝӏࡾɥᚐșȲɔȾǾཟ 3 ᵻཟ 8 Ɂ
ӦȠɂȦɁʴ˂ʓᜏɥպȫȾȪɑȬǿ

As shown in the diagram below, when triangle “abc” is wound 

around a cylinder, the oblique line “ac” of the triangle forms a 

helical curve.  If a groove having a triangular or square 

cross-section is created along the helix, a thread is formed.

�cab = T of triangle “abc” forming the helix is called the lead 

angle.  In order to cut the thread smoothly, movements from 

point 3 to point 8 must generate the same angle as the lead 

angle.

ʴ˂ʓᜏɂඒɁࣻȞɜɔɑȬǿ The lead angle can be calculated using the following formula.

O1;

N1;

G98 G19;

M45;

G28 H0;

G00 T0101;

G97 S200 M13;

X120.0 Y0 Z�50.0;

Z�40.0;

G01 X40.0 F300; ..................................................a

G41 Y18.0 Z�28.0 F80; .................................aab щवᛃඩࡾ ON Tool radius offset ON

G03 X40.6 Y0 Z�10.0 R18.0; .........................bac
X44.6 K�30.0; ................................................cag
X45.2 Y�18.0 Z�28.0 R18.0; .........................gah
G00 G40 Y0 Z�40.0 X120.0; ................................... щवᛃඩࡾ OFF Tool radius offset OFF

Z50.0;

X300.0 Z100.0 M05;

M46;

G99 G18;

M01;

+Y

I100

�10

�30

30

+Z
5

6

3 7

4

1

8

2

M60 u�P2.0

3
0

I20

�70

P2.0 Thread Cutting Tool

Relief:  2 mm

Locus of the Cutting ToolP2.0 ɁɀȫҒɝɵʍʉ

ȿȬɒɂ 2 mm ȻȪɑȬǿ

щɁᢀᡀࡾ

L
π • Dtanθ =
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1) ཟ 1 D ཟ 2 1) Point 1 D Point 2

ɬʡʷ˂ʋяउɁԡवɂǾඒɁస͔ɥȲȬ॒ᛵȟȕɝɑ
Ȭǿ

The radius of the approach arc must satisfy the following 

conditions.

ԡवࡾщԡव < rᴥɬʡʷ˂ʋԡवᴦ < ӏࡾ Tool radius < r (approach arc radius) < Machining radius

щԡवࡾ 10 mm Ȼӏࡾԡव 30 mm ɥ˨ᜤ˪ኄࣻȾ͍оȬ
ɞȻǾ˩ᜤɁࣻȟीɜɟɑȬǿ

By assigning tool radius 10 mm and machining radius 30 

mm to the inequality above, the following can be obtained.

10 < r < 30 10 < r < 30

r = 18 mm ȻȪɑȬǿ From this, approach radius is determined as r = 18 mm.

ᴹɬʡʷ˂ʋяउɁܿཟ࣋ൈᴻ <Coordinate Values of Approach Arc Radius Start 

Point>

ɬʡʷ˂ʋяउɁюᜏȟ۾ȠȬȡɞȻǾɬʡʷ˂ʋȾᩖ
ȟȞȞɝɑȬǿɑȲǾюᜏȟߴȨȬȡɞȻǾɬʡʷ˂ʋȬ
ɞȻȠȾӏᬂࡾȾ᜔ȬɞժᑤॴȟȕɝɑȬǿȦɁȦȻɥ
ᐎਁȪȹǾɬʡʷ˂ʋяउɁюᜏɥ 90qȾȪɑȬǿɬʡ
ʷ˂ʋяउɁ˹॑࣋ൈɂǾɬʡʷ˂ʋԡवȻӏࡾԡवɛ
ɝǾY0, Z�28.0 ȾȽɝɑȬǿȦɟɛɝǾяउɁܿཟ 2 ɂǾ
Y18.0, Z�28.0 ȾȽɝɑȬǿ

If the inside angle of the approach arc is too large, 

approach motion will take a time. Conversely, if it is too 

small, the tool may interfere with the face to be machined. 

Taking these facts into consideration, the inside angle of 

the approach arc is determined to be 90q. According to the 

approach radius and the machining radius, the coordinate 

values of the approach arc center are Y0, Z�28.0. The 

coordinate values of start point 2 are then calculated as 

Y18.0, Z�28.0.

2) ཟ 2 D ཟ 3 2) Point 2 D Point 3

ᴹɬʡʷ˂ʋяउȺɁʴ˂ʓᴻ <Lead in Approach Arc>

ʃʪ˂ʄȾɀȫҒɝӏࡾɥᚐșȲɔȾǾʴ˂ʓᜏɥնɢȮ
ɞ॒ᛵȟȕɝɑȬǿ

To execute thread cutting smoothly, the lead angle within 

the approach arc must match the lead angle of the thread 

to be cut.

ӏࡾԡवᴷʞʍʋᴥʴ˂ʓᴦ
= ɬʡʷ˂ʋԡवᴷLᴥʴ˂ʓᴦ

Machining radius:  Pitch (Lead) 

= Approach arc radius:  L (Lead)

ӏࡾԡव 30 mmǾʞʍʋ 2 mmǾɬʡʷ˂ʋԡव 18 mm

ɛɝ
Since “machining radius = 30 mm”, “pitch = 2 mm”, and 

“approach arc radius = 18 mm”,

30 : 2 = 18 : L 30 : 2 = 18 : L

ȪȲȟȶȹǾL ɁϏɂ˩ᜤɁɛșȾȽɝɑȬǿ Accordingly, value L is obtained as follows:

L = 1.2 mm L = 1.2 mm

2-8 G04 ʡʷɺʳʪɁᚐϦඨᴥʓɰɱʵᴦ
G04 Suspending Program Execution (Dwell)

G04 ɥ͎ȬɞȻǾᒲӦᤆᢆ˹Ⱦ͎ȪȲᩖȳȤʡʷɺʳ
ʪɁᚐɥϦඨȨȮɞȦȻȟȺȠɑȬǿ

The G04 command is used to suspend program execution 

during automatic operation for the period specified in the 

program.

ȦɟɥʓɰɱʵൡᑤȻȗȗǾоɟӏࡾȽȼȺΈႊȪɑȬǿ This function is called the dwell function, and is used in 

operation such as the grooving operation.

12
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T:

L:

D:

Lead Angle (q)

Lead (mm)

Thread Diameter (mm)

ʴ˂ʓᜏᴥqᴦ

ʴ˂ʓᴥmmᴦ

ɀȫɁᄽवᴥmmᴦ
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ࣄȺʓɰɱʵɥ͎ȬɞȻǾࡾщɁᣞɝɂඨɑɝɑȬǿȰ
ɁᩖǾ˿ᢉɂᢆوȪɑȬǿ

If dwell is specified at the bottom of the groove, the tool stops 

moving.  The spindle keeps rotating while the tool stays at the 

bottom of the groove.

щɥ͎ͱᏚȺϦඨȨȮǾ˿ᢉɥࡾ 1 ɁࣄȨȮɞȻǾᢆو
ጀ࣊ȟտ˨ȪǾࣄɁҭරȪɥ᩻ȣȦȻȟȺȠɑȬǿȰɁͅ
ȾǾɲɬʠʷ˂ɗʚ˂ʟɭ˂ʊǾʷ˂ʊǾɬʽʷ˂ʊȽȼȺ
ʋʭʍɹᩒᩐɁᆬᝓႊʉɮʨȽȼȾɕΈႊȪɑȬǿ

By turning the spindle a single rotation with the tool at the 

bottom of the groove, the groove profile accuracy is improved 

and uncut portion is eliminated. The dwell function is also used 

for adjusting the timing to confirm opening and closing of the 

chuck when the machine is equipped with the air blow, the bar 

feeder or loader devices.

2 าᜤ 2 NOTE

ࣄȽȼȺ G04 ɥ͎ȪȹǾʡʷɺʳʪɁᚐɥϦඨȨȮɞکնɂǾ
ʡʷɺʳʪɥȰɁͱᏚȺϦඨȨȮǾ˿ᢉɥ 1 ȨȮɞᢆوǾ࣊ሌᢆو
ᩖɥ͎ȪȹȢȳȨȗǿʹ˂ɹȻҒҭࡾщɁ᜔ȬɞᩖɥᩋȢȬɞ
ȻǾӏࡾጀ࣊ɗҒҭࡾщɁ֤ߧȾমफᬭɥՒɏȪɑȬǿ

When executing a dwell using the G04 command, if the cutting tool is 

kept in contact with the workpiece at a position such as the bottom of a 

groove for a long time it will shorten the life of the tool nose as well as 

adversely affecting machining accuracy.

ᴷ Example:

G04 ɁΈႊศ Programming using G04

ࢥ 3 mm ɁӏࡾɥᚐȗɑȬǿ To cut a 3 mm wide groove.

G04 X_ ;

G04 U_ ;

G04 P_ ;

• G04 ...................................... ʓɰɱʵ͎ Calls the dwell function.

• X, U, P ................................. ʡʷɺʳʪɁᚐɥϦඨȨȮɞᩖᴥᇽᴦ
X, U ɂୣߴཟ͇ȠȺ͎ȪɑȬǿ
X1.0 (U1.0) (P1.0): 1 ᇽ
X1 (U1) (P1): 0.001 ᇽ

2 าᜤ

1. ʓɰɱʵɁ͎ᩖɂ 0.001 ᵻ 99999.999

ᴥᇽᴦȺȬǿ

2. G04 ɁʓɰɱʵൡᑤɂǾ͎ȪȲʠʷʍɹɁ
ɒӛȺȬǿ

3. ˿ᢉ 1 ȕȲɝɁᩖᴥᇽᴦɂǾඒɁࣻȺᢆو
ɔɑȬǿ

Specifies the period in which the program 

execution is suspended.

The dwell period should be specified in units 

of seconds with a decimal point.

X1.0 (U1.0) (P1.0): 1 sec

X1 (U1) (P1): 0.001 sec

2 NOTE

1. Programmable dwell period is 0.001 to 

99999.999 seconds.

2. The dwell function is valid only in the specified 

block.

3. Dwell period per revolution of the spindle is 

calculated as follows:
tᴥᇽᴦ

˿ᢉᢆوᣱ࣊

60ᴥᇽᴦ

(min�1)
=t (sec)

60 (sec)

spindle speed

O1;

N1;

G50 S1500;............................................................... ާпɁȲɔᒲӦᤆᢆ˹Ɂቼ 1 ˿ᢉ
Ɂఊᯚᢆوᣱ࣊ɥ 1500 min�1 Ⱦᜫ
ް

Setting the spindle 1 speed limit at 

1500 min�1 for automatic operation 

to ensure safety

G00 T0101;

22
25

C1

C0.5

5
6

6
9

II

1

2

3

4

M60 u P2

Rapid Traverse

Cutting Feed

ᣞɝ

Ғҭᣞɝ
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5G04 U0.2; Ɂ͍ɢɝȾG04 X0.2; ȕɞȗɂG04 P0.2;Ⱥɕ͎ȺȠɑ
Ȭǿ

5The following program may be used instead of “G04 U0.2;”. 

G04 X0.2; or G04 P0.2;

2-9 G07.1ᴥG107ᴦяኋᛃᩖ
G07.1 (G107) Cylindrical Interpolation

ʹ˂ɹɁᢆوȻࡾщɁ Z ᢉտɁӦȠɥպఙȨȮȹǾяኋɁ
۶֚ȾӏࡾɥᚐȗɑȬǿ

Using the cylindrical interpolation function, grooving on cylinder 

circumference can be performed by synchronizing rotation of 

the workpiece and movement of the tool in the Z-axis direction.

яኋᛃᩖൡᑤȺɂǾяኋɁ۶֚ɥࠕᩒȪȲढȺʡʷɺʳʪɥ
ͽȬɞȦȻȟȺȠɞȲɔǾ࣋ൈɁአɥዊԨȾȪɑȬǿ

With this function, the program can be created by developing 

the cylinder circumference into the plane, so calculation of the 

coordinate can be made simple.

2 าᜤ 2 NOTE

G07.1 ᴥG107 ᴦɂǾMC ̈́റȝɛɆ Y ᢉ̈́റȺɁɒΈႊȺȠɑȬǿ
MC ̈́റȝɛɆ Y ᢉ̈́റ͏۶ɁൡሗȺɂǾG07.1 ᴥG107 ᴦɂΈႊȺ
ȠɑȮɦǿ

The G07.1 (G107) command can be used only with the MC type or 

Y-axis specification machines.  With the models other than MC 

specifications and Y-axis specifications, these G codes cannot be 

used.

G96 S100 M03;......................................................... Ғҭᣱ࣊ 100 m/min Ⱥቼ 1 ˿ᢉඩ
ᢆ

Starting spindle 1 in the normal 

direction at cutting speed of 100 m/

min

X70.0 Z20.0 M08; .................................................... щɥʹ˂ɹȾᣋȸȤɞȲɔǾࡾ
ᣞɝȺ aȾሉӦ

Positioning at a to move the cutting 

tool close to the workpiece at a 

rapid traverse rate

G01 Z�26.0 F1.0; ..................................................... ɥӏࡾȬɞȲɔǾҒҭᣞɝȺ b
ȾሉӦ

Positioning at b, the start point of 

grooving at a cutting feedrate

X68.0 Z�25.0 F0.07; ................................................ 0.07 mm/rev Ɂᣞɝᣱ࣊Ⱥጽᡅ
bDcɥҒҭ

Cutting along path b D c at a 

feedrate of 0.07 mm/rev

X56.0 F0.1; .............................................................. 0.1 mm/rev Ɂᣞɝᣱ࣊Ⱥጽᡅ
cDdɥҒҭ

Cutting along path c D d at a 

feedrate of 0.1 mm/rev

G04 U0.2; .................................................................

:
ࣄȺ˿ᢉɥ 1 ȨȮɞȲɔᢆو 0.2

ᇽᩖǾʡʷɺʳʪɁᚐɥϦඨ
d ȺɁ˿ᢉᢆوᣱ࣊

˿ᢉ 1 ȕȲɝɁᩖᢆو

ࣄȺ 1 ǾʡʷɺʳʪɁ˨͏ᢆو
ᚐɥϦඨȨȮȲȗɁȺǾ0.2 ᇽᩖ
ʓɰɱʵȨȮɑȬǿ

Suspending program execution for 

0.2 seconds at the bottom of the 

groove to allow spindle to rotate one 

turn

Spindle speed at d

Period required for the spindle to 

rotate one turn

To suspend program execution at 

the groove bottom for more than 

one turn of the spindle, dwell period 

is determined to 0.2 seconds.

N =  
1000V

S  • D

1000 u 100

3.14 u  56
=   569 ᴥmin�1ᴦ

=   
60

569
1ᴥᇽᴦ

N =  
1000V

S  • D

1000 u 100

3.14 u  56
=   569 a�a� (min�1)

=   a�a�60

569
1 (sec)

ᴹяኋᛃᩖʬ˂ʓᴻ
<Cylindrical interpolation mode>

(G19 W0 H0;) .............. ӏᬂࢲࡾȾ ZC ɥްᬂࢲ Specifies the ZC plane for machining.

G07.1(G107) C_ ;

ᴹяኋᛃᩖʬ˂ʓɷʭʽʅʵᴻ
<Cylindrical interpolation mode cancel>

G07.1(G107) C0;

:

(G18 U0 W0;) .............. ӏᬂࢲࡾȾ ZX ɥްᬂࢲ Specifies the ZX plane for machining.



G ൡᑤ
G FUNCTIONS88

2 าᜤ 2 NOTE

1. G07.1 ɂԨʠʷʍɹȺ͎ȪȹȢȳȨȗǿ 1. Specify the G07.1 command in a single block without other 

commands.

2. яኋᛃᩖʬ˂ʓ˹ǾяउɁԡवɥ I, J, K Ⱥ͎ȬɞȦȻɂȺȠɑ
Ȯɦǿ

2. In the cylindrical interpolation mode, I, J and K cannot be used to 

define an arc.

яउɁԡवɂ R Ⱥ͎ȪȹȢȳȨȗǿɑȲǾԨͱɂʩʴȾȽɝɑ
Ȭǿ

Circular arc radius must be specified using R. The unit of R 

command is “mm”.

G02 X_ C_ R4.0;ᴥԡव 4 mmᴦ G02 X_ C_ R4.0; (radius 4 mm)

3. яኋᛃᩖʬ˂ʓ˹ȾǾяउȕɞȗɂࡾщवᛃඩɥ͎ȬɞȻȠ
ɂǾӏᬂࢲࡾɥ ZC ȾȪȹȢȳȨȗǿᬂࢲ

3. If circular interpolation or tool radius offset is specified in the 

cylindrical interpolation mode, it is necessary to specify the ZC 

plane for machining.

4. яኋᛃᩖʬ˂ʓ˹ȾࡾщवᛃඩɥᚐșکնɂǾяኋᛃᩖʬ˂ʓ˹
Ⱦࡾщवᛃඩᴥʃʉ˂ʒɬʍʡȻɴʟʅʍʒɷʭʽʅʵᴦɥ͎
ȪȹȢȳȨȗǿ

4. To execute the tool radius offset function in the cylindrical 

interpolation mode, specify the tool radius offset function (start-up 

and offset cancel) in the cylindrical interpolation mode.

5. щवᛃඩ˹Ⱦࡾ G07.1 ɥ͎ȬɞȻǾɬʳ˂ʪᴥP485ᴦȟᄉႆȪ
ɑȬǿ

5. If the G07.1 command is specified in the tool radius offset mode, 

an alarm (P485) occurs.

6. щवᛃඩɷʭʽʅʵऻȾᢉሉӦ͎ȟȽȗɑɑࡾ G07.1 ɥ͎Ȭ
ɞȻǾG07.1 ͎ʠʷʍɹɁᢉɁͱᏚɥࡾщवᛃඩɷʭʽʅʵऻ
ɁͱᏚȻɒȽȪȹ͏᪃ɁӦͽɥᚐȗɑȬǿ

6. If the G07.1 command is specified without axis movement 

commands after canceling the tool radius offset, the position of 

each axis in the block with the G07.1 command is assumed to be 

the position after canceling the tool radius offset and the following 

movement is executed.

7. яኋᛃᩖʬ˂ʓ˹ȾࡾщᩋᛃඩɥᚐșȻǾɬʳ˂ʪᴥP481ᴦȟᄉ
ႆȪɑȬǿ

7. If the tool length offset is specified in the cylindrical interpolation 

mode, an alarm (P481) occurs.

8. яኋᛃᩖɥ͎ȬɞҰȾǾࡾщᛃඩӦͽᴥࡾщᩋȝɛɆᐗᛃඩ
ᦀɁሉӦᴦɥީ̘ȪȹȢȳȨȗǿ

8. Complete the tool offset movement (movement by the tool length 

offset and tool wear offset amount) before specifying the cylindrical 

interpolation.

9. ֚ᣱˢްҤॅʬ˂ʓ˹Ⱦ G07.1 ɥ͎ȬɞȻǾɬʳ˂ʪᴥP485ᴦ
ȟᄉႆȪɑȬǿ

9. If the G07.1 command is specified in the constant surface speed 

control mode, an alarm (P485) occurs.

10. ᣞɝᣱ࣊ɂǾяኋࠕᩒ˨ȾȝȤɞ፷ᣱ࣊ɥɬʓʶʃ F Ⱥ͎Ȫ
ȹȢȳȨȗǿ

10. For the feedrate, specify the tangential speed in the cylinder 

development with address F.

11. ᄽҰɁʠʷʍɹȟǾුґᣞɝʬ˂ʓᴥG98ᴦɑȲɂුᢆوᣞɝ
ʬ˂ʓᴥG99ᴦȾɛɝǾяኋᛃᩖʬ˂ʓ˹ȾᄽҰɁ F ͎ȟӛ
ȾȽɞᴬȽɜȽȗȟขްȨɟɑȬǿ

11. Whether the previous F command is valid or not depends on that 

the mode just before the G07.1 command is the feed per minute 

mode (G98) or the feed per revolution mode (G99).

• G07.1 ͎ɁᄽҰȟුґᣞɝᴥG98ᴦʬ˂ʓɁکն • With the feed per minute mode (G98) just before the G07.1 

command

яኋᛃᩖʬ˂ʓ˹Ⱦ F ͎ȟȽȗکնɂǾᄽҰɁ F ͎ȟӛ
ȾȽɝɑȬǿяኋᛃᩖʬ˂ʓɷʭʽʅʵऻɁᣞɝᣱ࣊ɂǾяኋ
ᛃᩖʬ˂ʓᩒܿɑȲɂяኋᛃᩖʬ˂ʓ˹ȾᜫްȪȲఊऻɁ F

͎Ɂᣞɝᣱ࣊ȟӛȾȽɝɑȬǿ

If the F command is not specified in the cylindrical interpolation 

mode, the previous F command is used. As the feedrate after 

canceling the cylindrical interpolation mode, the last feedrate 

specified at the beginning of or during the cylindrical 

interpolation mode is valid.

• G07.1 ͎ɁᄽҰȟුᢆوᣞɝᴥG99ᴦʬ˂ʓɁکն • With the feed per revolution mode (G99) just before the G07.1 

command

яኋᛃᩖʬ˂ʓ˹ɂǾᄽҰɁ F ͎Ɂᣞɝᣱ࣊ȟΈႊȺȠɑȮ
ɦǿяኋᛃᩖʬ˂ʓ˹Ⱦ F ͎ȽȪȺҒҭᣞɝɥᚐșȻɬʳ˂
ʪ (P62) ȟᄉႆȪɑȬǿ яኋᛃᩖʬ˂ʓɷʭʽʅʵȾɛɝǾF

Ϗɂяኋᛃᩖʬ˂ʓᩒܿҰɁৰȾɝɑȬǿ

In the cylindrical interpolation mode, the previous F command 

feedrate cannot be used. If the cutting feed is specified without 

the F command in the cylindrical interpolation mode, an alarm 

(P62) occurs. When canceling the cylindrical interpolation mode, 

the F value was reinstated to that applied before the cylindrical 

interpolation mode was started.

ᴹяኋᛃᩖʬ˂ʓ˹Ⱦ F ͎ȟȽȗکնᴻ <Without F Command in Cylindrical Interpolation 

Mode>

• G07.1(G107) ....................... яኋᛃᩖɁ͎ Calls the cylindrical interpolation mode.

• C ......................................... ʹ˂ɹɁԡवᴥࣄᴦ Specifies the radius of the workpiece 

(groove bottom).

ᄽҰɁʬ˂ʓ
Previous Mode

яኋᛃᩖʬ˂ʓᩒܿᄽऻɁ F Ϗ
F Value just after Starting 

Cylindrical Interpolation Mode

яኋᛃᩖʬ˂ʓ˹Ɂ F Ϗ
F Value In Cylindrical Interpo-

lation Mode

яኋᛃᩖʬ˂ʓɷʭʽʅʵऻɁ
F Ϗ

F Value after Canceling Cylin-

drical Interpolation Mode

G98
ᄽҰɁ F ͎ȟӛ
Previous F command is valid

ᄽҰɁ F ͎ȟӛ
Previous F command is valid

ᄽҰɁ F ͎ȟӛ
Previous F command is valid
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ᴹяኋᛃᩖʬ˂ʓ˹Ⱦ F ͎ȟȕɞکնᴻ <With F Command in Cylindrical Interpolation Mode>

*1 яኋᛃᩖʬ˂ʓ˹Ⱦ G98 ͎ȟȕɞکնɂǾ͏˩Ɂʛʳ

ʫ˂ʉȾɛɝൡಽɁӦͽȟႱȽɝɑȬǿ

*1 When the G98 command is specified in the cylindrical 

interpolation mode, the machine movement differs depending 

on the following parameters.

No. 1279.3 No. 1279.3

0: G07.1 ͎ᄽҰɁ F ͎ȟӛ 0: F command just before G07.1 command is valid.

1: яኋᛃᩖʬ˂ʓɷʭʽʅʵҰɁ F ͎ȟӛ 1: F command before canceling cylindrical interpolation mode 

is valid.

*2 яኋᛃᩖʬ˂ʓ˹ɂුґᣞɝ͎ȺӦͽ *2 Moves with the feed per revolution command in the cylindrical 

interpolation mode.

12. яኋᛃᩖʬ˂ʓ˹Ⱦ͎ժᑤȽ G ɽ˂ʓɂ˩ᜤɁȻȝɝȺȬǿ 12. The following G codes can be specified in the cylindrical 

interpolation mode.

Ȧɟɜ͏۶Ɂ G ɽ˂ʓɥ͎ȬɞȻɬʳ˂ʪᴥP481ᴦȟᄉႆȪ
ɑȬǿ

If any G code other than those listed above is specified, an alarm 

(P481) occurs.

• G00 ®®®®®®®®®®®®®®®®®®ͱᏚขɔ • G00 .......... Positioning

• G01 ®®®®®®®®®®®®®®®®®®ᄽ፷ᛃᩖ • G01 .......... Linear interpolation

• G02 ®®®®®®®®®®®®®®®®®®яउᛃᩖᴥտᴦ • G02 .......... Circular interpolation (clockwise)

• G03 ®®®®®®®®®®®®®®®®®®яउᛃᩖᴥՕտᴦ • G03 .......... Circular interpolation (counterclockwise)

• G04 ®®®®®®®®®®®®®®®®®®ʓɰɱʵ • G04 .......... Dwell

• G09 ®®®®®®®®®®®®®®®®®®ɮɺʀɹʒʃʒʍʡ • G09 .......... Exact stop

• G22 ®®®®®®®®®®®®®®®®®®ʃʒɬ˂ʓʃʒʷ˂ɹʋɱʍɹൡᑤˁɴʽ • G22 .......... Stored stroke check function ON

• G23 ®®®®®®®®®®®®®®®®®®ʃʒɬ˂ʓʃʒʷ˂ɹʋɱʍɹൡᑤˁɴʟ • G23 .......... Stored stroke check function OFF

• G40 щवᛃඩɷʭʽʅʵࡾ®®®®®®®®®®®®®®®®®® • G40 .......... Tool radius offset cancel

• G41 ࡿщवᛃඩࡾ®®®®®®®®®®®®®®®®®® • G41 .......... Tool radius offset, left

• G42 щवᛃඩծࡾ®®®®®®®®®®®®®®®®®® • G42 .......... Tool radius offset, right

• G50.2 ®®®®®®®®®®®®®ʧʴɾʽӏࡾɷʭʽʅʵ • G50.2 ....... Polygon cutting cancel

• G61 ®®®®®®®®®®®®®®®®®®ɮɺʀɹʒʃʒʍʡʬ˂ʓ • G61 .......... Exact stop mode

• G64 ®®®®®®®®®®®®®®®®®®Ғҭʬ˂ʓ • G64 .......... Cutting mode

• G65 ®®®®®®®®®®®®®®®®®®ʨɹʷ֣ҋȪ • G65 .......... Macro call

• G66 ®®®®®®®®®®®®®®®®®®ʨɹʷʬ˂ʊʵ֣ҋȪᴥሉӦ͎֣ҋȪᴦ • G66 .......... Macro modal call (call after execution of axis 

movement commands)

• G66.1 ®®®®®®®®®®®®®ʨɹʷʬ˂ʊʵ֣ҋȪᴥුʠʷʍɹ֣ҋȪᴦ • G66.1 ....... Macro modal call (call in each block)

• G67 ®®®®®®®®®®®®®®®®®®ʨɹʷʬ˂ʊʵ֣ҋȪɷʭʽʅʵ • G67 .......... Macro modal call cancel

• G80 ®®®®®®®®®®®®®®®®®®ሰȕȤِްɿɮɹʵɷʭʽʅʵ • G80 .......... Hole machining canned cycle cancel

• G81 ®®®®®®®®®®®®®®®®®®ʃʧʍʒʓʴʴʽɺɿɮɹʵ • G81 .......... Spot drilling cycle

• G82 ®®®®®®®®®®®®®®®®®®ɵɰʽʉʦ˂ʴʽɺɿɮɹʵ • G82 .......... Counter boring cycle

• G83 ®®®®®®®®®®®®®®®®®®ሰʓʴʴʽɺɿɮɹʵ • G83 .......... Deep hole drilling cycle

• G84 ®®®®®®®®®®®®®®®®®®ʉʍʞʽɺɿɮɹʵ • G84 .......... Tapping cycle

G99 F=0 F=0

G07.1 ͎ᄽҰɁ F ͎ȟӛ
ɑȲɂ F=0 *1

F command just before G07.1 

command is valid or F=0 *1

ᄽҰɁʬ˂ʓ
Previous Mode

яኋᛃᩖʬ˂ʓᩒܿᄽऻɁ F Ϗ
F Value just after Starting 

Cylindrical Interpolation Mode

яኋᛃᩖʬ˂ʓ˹Ɂ F Ϗ
F Value In Cylindrical Interpo-

lation Mode

яኋᛃᩖʬ˂ʓɷʭʽʅʵऻɁ
F Ϗ

F Value after Canceling Cylin-

drical Interpolation Mode

ᄽҰɁʬ˂ʓ
Previous Mode

яኋᛃᩖʬ˂ʓᩒܿᄽऻɁ F Ϗ
F Value just after Starting 

Cylindrical Interpolation Mode

яኋᛃᩖʬ˂ʓ˹Ɂ F Ϗ
F Value In Cylindrical Interpo-

lation Mode

яኋᛃᩖʬ˂ʓɷʭʽʅʵऻɁ
F Ϗ

F Value after Canceling Cylin-

drical Interpolation Mode

G98
ᄽҰɁ F ͎ȟӛ
Previous F command is valid

͎ȪȲ F ͎ȟӛ
Specified F command is valid

͎ȪȲ F ͎ȟӛ
Specified F command is valid

G99 F=0 ͎ȪȲ F ͎ȟӛ *2

Specified F command is valid *2

G07.1 ͎ᄽҰɁ F ͎ȟӛ
ɑȲɂ͎ȪȲ F ͎ȟӛ *1

F command just before G07.1 

command is valid or specified F 

command is valid *1
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• G85 ®®®®®®®®®®®®®®®®®®®ʦ˂ʴʽɺɿɮɹʵ • G85 ..........Boring cycle

• G86 ®®®®®®®®®®®®®®®®®®®ʦ˂ʴʽɺɿɮɹʵ • G86 ..........Boring cycle

• G87 ®®®®®®®®®®®®®®®®®®®ʚʍɹʦ˂ʴʽɺɿɮɹʵ • G87 ..........Back boring cycle

• G88 ®®®®®®®®®®®®®®®®®®®ʦ˂ʴʽɺɿɮɹʵ • G88 ..........Boring cycle

• G89 ®®®®®®®®®®®®®®®®®®®ʦ˂ʴʽɺɿɮɹʵ • G89 ..........Boring cycle

• G90 ®®®®®®®®®®®®®®®®®®®ɬʠʇʴʯ˂ʒ͎ • G90 ..........Absolute commands

• G91 ®®®®®®®®®®®®®®®®®®®ɮʽɹʶʫʽʉʵ͎ • G91 .......... Incremental commands

• G97 ®®®®®®®®®®®®®®®®®®®֚ᣱˢްҤॅɷʭʽʅʵ • G97 ..........Constant surface speed control cancel

• G98 ®®®®®®®®®®®®®®®®®®®ුґᣞɝ • G98 ..........Feed per minute mode

13. ໃੵоȝɛɆʴʅʍʒɂǾяኋᛃᩖʬ˂ʓɷʭʽʅʵɁ
ৰȾȽɝɑȬǿ

13. The cylindrical interpolation mode is canceled when the power is 

turned ON or reset.

14. яኋᛃᩖʬ˂ʓ˹Ɂ͎ᢉȾՁཟे࢜ȪȹȗȽȗᢉȟȕɞȻǾɬ
ʳ˂ʪᴥP484ᴦȟᄉႆȪɑȬǿ

14. An alarm (P484) occurs if any axis specified for the cylindrical 

interpolation has not completed the zero point return.

15. яኋᛃᩖʬ˂ʓ˹ɁʠʷʍɹȾߦȬɞʡʷɺʳʪɁѓᩒɂȺȠɑ
Ȯɦǿ

15. The program of the block during the cylindrical interpolation cannot 

be restarted.

16. ʩʳ˂ɮʫ˂ʂ˹Ⱦ G07.1 ɥ͎ȬɞȻǾɬʳ˂ʪᴥP486ᴦȟᄉ
ႆȪɑȬǿ

16. An alarm (P486) occurs if the G07.1 command is specified during 

the mirror image.

17. яኋᛃᩖʬ˂ʓɁᩒܿȻɷʭʽʅʵȾɂນᣱʋɱʍɹɥᚐȗ
ɑȬǿ

17. When the cylindrical interpolation mode is started or canceled, the 

deceleration check is performed.

18. яኋᛃᩖʬ˂ʓ˹Ⱦяኋᛃᩖȕɞȗɂ࣋ൈᛃᩖɥ͎ȬɞȻǾ
ɬʳ˂ʪᴥP481ᴦȟᄉႆȪɑȬǿ

18. An alarm (P481) occurs if the cylindrical interpolation or the polar 

coordinate interpolation is specified during the cylindrical 

interpolation mode.

19. ቼ 2 ˿ᢉ̈́റɁൡಽȺɂǾቼ 2 ˿ᢉϫȺɕяኋᛃᩖൡᑤȟΈႊ
ȺȠɑȬǿȲȳȪǾʡʷɺʳʪɥͽȬɞکնɂǾZ ᢉȝɛɆ C

ᢉɁ +/�ɁտȾԚґาȪȹȢȳȨȗǿ

19. With the headstock 2 specification machine, the cylindrical 

interpolation function can also be used on the spindle 2 side. If the 

cylindrical interpolation function is used in the operation at spindle 

2, pay attention to the “+/�” direction of the Z- and C-axes.

1 ZᢉȝɛɆCᢉɁ+/�ɁտȾȷȗȹɂǾ“ʡʷɺʳʪȺɁյҤॅ
ᢉɁᐎț ”ᴥ59 ʤ˂ʂᴦ

1 Concerning the “+/�” direction of the Z- and C-axis, refer to 

“Expressing Axis Movement in Programming” (page 59).

ᴷ Example:

G07.1 (G107) ɁΈႊศ Programming using G07.1 (G107)

2 าᜤ 2 NOTE

1. َ 2 ɂَ 1 ɁࠕᩒَȺȬǿَ 2 Ɂᜏ࣊ɂǾَ 3 ɁɛșȾяኋɁ˹
॑ȻȽȬᜏ࣊ɥ᚜ȪɑȬǿ

1. Fig. 2 is a development of Fig. 1.  The angle in Fig. 2 indicates the 

angle made to the center of the cylinder as shown in Fig. 3.

2. яኋᛃᩖɥᚐșȲɔɁ͎ཟɂǾяኋɁ۶֚ɥࠕᩒȪȲَ 2 Ȟɜ
ɔɑȬǿ

2. Command point for cylindrical interpolation is obtained from the 

development of the circumference of the cylindrical shape (Fig. 2).

360q

200q

100q R4

R4

R4

R4

30 10
C

B

A

C

8

I110

A

B

C

160q

100q100q

Fig. 1

Groove Depth 5 mm

Fig. 3

Fig. 2

َ 1

Ȩ 5 mm

َ 3

َ 2
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3. ۶֚ɥࠕᩒȪȲَ 2 ɂǾZC ȺȬǿᬂࢲ 3. The development of the cylinder circumference (Fig. 2) is given in 

the ZC plane.

4. َ 2 ɁढɁ͎ཟɂǾَ 4 Ɂ ȺȬǿ 4. Command points of the shape in Fig. 2 are expressed by  in Fig. 

4.

G07.1 (G107) Ⱥяኋᛃᩖʬ˂ʓȾȪȹǾɁ͎ཟɥᬲȾ͎
ȪɑȬǿ

After selecting the cylindrical interpolation mode with the G07.1 

(G107) command, specify the  command points  in order.

َ 4 ɛɝǾa ᵻ j Ɂ͎ཟɥɔɞȻǾ˩᚜ɁɛșȾȽɝ
ɑȬǿ

Command values of a to j in Fig. 4 are indicated below.

C1 ᵻ C4 ɁϏɥɔɟɃǾʡʷɺʳʪɥͽȬɞȦȻȟȺȠ
ɑȬǿ

It is possible to create a program if values C1 - C4 are known.

щɁ˹॑ጽᡅɁյɽ˂ʔࡾ R ɂ 4.0 mm ȺȬǿ The radius of corners in the tool path is 4.0 mm.

C1 ᵻ C4 Ɂᜏ࣊ɥɔɞȻȠɂǾɑȭ C1 ᵻ C4 ɁʩʴϏɥ
ɔɑȬǿ

First obtain the values C1 - C4 in “mm” before obtaining them 

in angles (q).
ȰɁȲɔȾǾA (100q), B (200q) ɥˢ࣊ʩʴȾ۰૰ȪɑȬǿ For this calculation, A (100q) and B (200q) should be converted 

into “mm”.

ʹ˂ɹɁ۶֚ᴷ Circumference of the workpiece:

I100 u S = 314.1593 (mm) I100 u S = 314.1593 (mm)

ȷɑɝ 360qȾߦȪȹ 314.1593 (mm) This means 314.1593 (mm) corresponds to 360q.

0
�10�40

C1

C2

C3
200 (B)
C4

360

1

10

2
34

5

6

7 8 9

 :

 :

100 (A)

Z-Axis (mm)

Each Corner: R4

Fig. 4
C-axis (q)

Command Point

Path of the Tool Center

Z ᢉᴥmmᴦ

յɽ˂ʔ R4

َ 4
C ᢉᴥqᴦ

͎ཟ

щ˹॑ጽᡅࡾ

͎ཟ
Command Point

Z (mm) C (q)

a �10 0

b �10 C1

c �14 100

d �36 100

e �40 C2

f �40 C3

g �36 200

h �14 200

i �10 C4

j �10 360

314.1593

314.1593

87.266 (mm)

174.533 (mm)

100
360A (100°):

B (200°):

 ×

 × 200
360

=

=
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ඒȾ C1 ᵻ C4 Ɂ C ᢉȺʩʴϏɥɔɑȬǿ Next, calculate values C1 - C4 in “mm”.

C1:  87.266 � 4 = 83.266 (mm) C1:  87.266 � 4 = 83.266 (mm)

C2:  87.266 + 4 = 91.266 (mm) C2:  87.266 + 4 = 91.266 (mm)

C3:  174.533 � 4 = 170.533 (mm) C3:  174.533 � 4 = 170.533 (mm)

C4:  174.533 + 4 = 178.533 (mm) C4:  174.533 + 4 = 178.533 (mm)

яኋᛃᩖȺɂǾC ᢉɂᜏ࣊Ⱥ͎ȪɑȬǿ For cylindrical interpolation, it is necessary to specify the 

C-axis value in angles.

C1 ᵻ C4 ɥᜏ࣊Ⱦ۰૰ȪɑȬǿ Convert C1 - C4 into the unit of “q” (angle).

0
�10�40

95.416
100 (A)
104.583

195.416
200 (B)
204.584

360

0
�10�40

C1
87.266
C2

C3
174.533
C4

314.1593

Z-Axis (mm)

C-Axis (mm)

Fig. 5

Z-Axis (mm)

C-Axis (q)

Fig. 6

Z ᢉᴥmmᴦ

C ᢉᴥmmᴦ

َ 5

Z ᢉᴥmmᴦ

C ᢉᴥqᴦ

َ 6

C1: 360q:  314.1593 (mm) = C1:  83.266 (mm)

C1 = 95.416q

C2: 360q:  314.1593 (mm) = C2:  91.266 (mm)

C2 = 104.583q

C3: 360q:  314.1593 (mm) = C3:  170.533 (mm)

C3 = 195.416q

C4: 360q:  314.1593 (mm) = C4:  178.533 (mm)

C4 = 204.584q

O1;

N1;

M45;

G28 H0;

G00 T0101;

G97 S100 M13;

X115.0 Z�10.0 S500; ............................................... ӏࡾɁᩒܿͱᏚȾͱᏚขɔ Positioning to the point where 

grooving is started

G98 G01 X100.0 F50; .............................................. ӏࡾᩒܿ
G98ᴥුґᣞɝᴦȾɛɝǾᣞɝᣱ࣊
ɂǾ50 mm/min ȺȬǿ

Starting of the grooving

Feedrate is 50 mm/min, specified in 

the G98 (feed per minute) mode.

G19 W0 H0; .............................................................. ӏᬂࢲࡾᴥZC ᴦɁᤣᬂࢲ
яኋᛃᩖʬ˂ʓ˹ȾǾᢆوᢉᴥC

ᢉᴦȻᄽ፷ᢉᴥZ ᢉᴦɁᩖȺǾяउ
͎ᴥG02, G03ᴦɥᚐșȻȠɂǾ
ɥᤣȬɞ॒ᛵȟȕɝɑȬǿᬂࢲ
G19 ɁऻȾǾ॒ȭ Z ᢉȻ C ᢉɥ
͎ȪȽȤɟɃȽɜȽȗȲɔǾZ ᢉǾ
C ᢉɁሉӦɥͧɢȽȗȻȠɂ “G19 

W0 H0;”. Ȼ͎ȪɑȬǿ

Selecting the machining plane (ZC 

plane)

When specifying circular command 

(G02 or G03) between the rotary 

axis (C-axis) and linear axis (Z-axis) 

in the cylindrical interpolation mode, 

it is necessary to select a plane.

If the Z- and C-axis movements are 

not required, specify as “G19 W0 

H0;”.  This is necessary because Z- 

and C-axis commands must be 

specified after the G19 command.
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2-10 G12.1ᴥG112ᴦ࣋ൈᛃᩖʬ˂ʓᴥҒඑȠӏࡾᴦǾ

G13.1ᴥG113ᴦ࣋ൈᛃᩖʬ˂ʓɷʭʽʅʵ
G12.1 (G112) Polar Coordinate Interpolation (Notching), 

G13.1 (G113) Polar Coordinate Interpolation Cancel

ҒඑȠӏࡾȻɂǾَࡿɁɛșȾǾʹ˂ɹɁብᬂɥᢞढȾ
ҭɝҋȬӏࡾɁȦȻȺȬǿ

“Notching” means cutting the workpiece face to make a 

contoured shape.

ȨȮȲऻǾG12.1 (G112)ᢆوщɥࡾᢆو ɥ͎ȪȹǾ࣋ൈ
ᛃᩖʬ˂ʓȾȪɑȬǿ

After starting the rotary tool, specify the G12.1 (G112) 

command to select polar coordinate interpolation mode.

࣋ൈᛃᩖʬ˂ʓ˹Ǿ˿ᢉɁəȶȢɝȻȪȲᢆوȻࡾщɁ X

ᢉɁᣞɝɥպఙȨȮɞȦȻȟȺȠɑȬǿ
It is possible to synchronize the spindle revolution (slow speed) 

with X-axis feedrate of the rotary tool in the polar coordinate 

interpolation mode.

2 าᜤ 2 NOTE

1. G12.1ᴥG112ᴦǾG13.1ᴥG113ᴦɂǾMC ̈́റȝɛɆ Y ᢉ̈́റȺɁ
ɒΈႊȺȠɑȬǿ

1. The G12.1 (G112) and G13.1 (G113) commands can be used only 

with the MC type or Y-axis specification machines.

2. ࣋ൈᛃᩖʬ˂ʓ˹ǾX ᢉɂᄽवϏǾC ᢉɂᜏ࣊ȺɂȽȢʩʴɁ
ԡवϏȺ͎ȪȹȢȳȨȗǿ

2. In the polar coordinate interpolation mode, X-axis value should be 

specified in diameter and C-axis value should be specified in “mm” 

in radius, not in “q” (angle).

3. G12.1 (G112), G13.1 (G113) ɂǾԨʠʷʍɹȺ͎ȪȹȢȳȨ
ȗǿ

3. The G12.1 (G112) and G13.1 (G113) commands must be specified 

in a block without other commands.

4. ࣋ൈᛃᩖʬ˂ʓ˹ȾяउҒҭɥᚐșکնǾяउԡवɥ I, J, K Ⱥ
͎ȬɞȻȠɁɬʓʶʃɂᄽ፷ᢉȾɛȶȹႱȽɝɑȬǿ

4. When an arc cutting is executed in the polar coordinate 

interpolation mode, addresses to indicate the arc radius are 

determined according to the axis name of the linear axis.

ᄽ፷ᢉȟ X ᢉᴷ
XY ȻɒȽȪǾяउԡवɁɬʓʶʃɂᬂࢲ I, J ȾȽɝɑȬǿ

ᴥൡಽҋᔸɁᜫްᴦ

If the X-axis is taken as the linear axis:

Since circular interpolation is assumed to be executed in the XY 

plane, addresses I and J are used to specify the arc radius. 

(Default setting)

G07.1(G107) C50.0; ................................................. яኋᛃᩖʬ˂ʓ͎
ʹ˂ɹɁᄽवϏᴥࣄᴦɂ I100 Ƚ
ɁȺǾяኋɁԡवɂ 50 mm ȺȬǿ

Calling the cylindrical interpolation 

mode

As the diameter of the workpiece 

(groove bottom) is 100 mm, the 

cylinder radius is 50 mm.

C95.416; ................................................................... яኋᛃᩖʬ˂ʓɥɷʭʽʅʵȬɞ
ɑȺ˿ᢉɁᢆوǾȷɑɝ C ᢉɁҾ
ҋȪᜏ࣊Ȼ Z ᢉɁӦȠɥպఙȨȮ
ȹӏࡾ

Machining is carried out by 

synchronizing spindle rotation 

(C-axis indexing) and Z-axis 

movement until canceling the 

cylindrical interpolation mode.

G02 Z�14.0 C100.0 R4.0;

G01 Z�36.0;

G03 Z�40.0 C104.583 R4.0;

G01 C195.416;

G03 Z�36.0 C200.0 R4.0;

G01 Z�14.0;

G02 Z�10.0 C204.584 R4.0;

G01 C360.0;

G07.1(G107) C0; ...................................................... яኋᛃᩖʬ˂ʓɷʭʽʅʵ Canceling the cylindrical 

interpolation mode

X115.0;

G00 G99 X200.0 Z100.0 M05;

G18 U0 W0 M46;

M01;

X-Axis
X ᢉ
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ᄽ፷ᢉȟ Y ᢉᴷ
YZ ȻɒȽȪǾяउԡवɁɬʓʶʃɂᬂࢲ J, K ȾȽɝɑȬǿ

If the Y-axis is taken as the linear axis:

Since circular interpolation is assumed to be executed in the YZ 

plane, addresses J and K are used to specify the arc radius.

ᄽ፷ᢉȟ Z ᢉᴷ
ZX ȻɒȽȪǾяउԡवɁɬʓʶʃɂᬂࢲ I, K ȾȽɝɑȬǿ

If the Z-axis is taken as the linear axis:

Since circular interpolation is assumed to be executed in the ZX 

plane, addresses I and K are used to specify the arc radius.

ȲȳȪǾяउԡवɂɬʓʶʃ R Ⱥ͎ȬɞȦȻɕȺȠɑȬǿ Note an arc radius may be specified using address R.

5. ࣋ൈᛃᩖʬ˂ʓ˹ȾǾ࣋ൈጕɁ۰ᴥG50, G52, G53, G54 ᵻ
G59 ȽȼᴦɂᚐɢȽȗȺȢȳȨȗǿ

5. In the polar coordinate interpolation mode, never change the 

coordinate system (G50, G52, G53, G54 - G59, etc.).

6. ࣋ൈᛃᩖʬ˂ʓ˹ǾG00 ɂ͎ȺȠɑȮɦǿ࣋ൈᛃᩖʬ˂ʓ
˹Ⱦ͎ȺȠɞ G ɽ˂ʓɥ˩ᜤȾᇉȪɑȬǿ

6. In the polar coordinate interpolation mode, the G00 command 

cannot be specified.  Only the following G codes can be specified.

G01, G02, G03, G04, G40, G41, G42, G65, G66, G67, G98, G99 G01, G02, G03, G04, G40, G41, G42, G65, G66, G67, G98, and 

G99

7. щवᛃඩʬ˂ʓ˹ȕɞȗɂᒲӦҏаࡾ R ᛃඩʬ˂ʓ˹ȾǾG12.1

ᴥG112ᴦǾG13.1ᴥG113ᴦɂ͎ȺȠɑȮɦǿ
7. In the cutter radius offset mode or the automatic tool nose radius 

offset mode, the G12.1 (G112) and G13.1 (G113) commands 

cannot be specified.

G12.1ᴥG112ᴦǾG13.1ᴥG113ᴦɂǾࡾщवᛃඩʬ˂ʓȕɞȗɂᒲ
Ӧҏа R ᛃඩʬ˂ʓȟɷʭʽʅʵȨɟȹȗɞৰȺ͎ȪȹȢȳ
Ȩȗǿ

Before specifying the G12.1 (G112) or G13.1 (G113) command, 

cancel the cutter radius offset mode or the automatic tool nose 

radius offset mode.

8. ‘ ढɴʟʅʍʒ ’ ႕ᬂɁ “X” ȾɂǾ˿ᢉ˹॑Ȟɜҏ࿎իՁཟे࢜
ͱᏚȺɁࡾᢆوщ˹॑ɑȺɁᠾᫌɥᜫްȪȹȢȳȨȗǿɑȲǾ‘ ढ
ɴʟʅʍʒ ’ ႕ᬂɁ “R” ȾɂǾࡾᢆوщɁԡवϏɥᜫްȪȹȢ
ȳȨȗǿ

8. For “X” of the ‘TOOL GEOMETRY OFFSET’ screen, set the 

distance from the center of spindle to the center of a rotary tool 

with the turret returned to the zero point. For “R” of the ‘TOOL 

GEOMETRY OFFSET’ screen, set the radius of the rotary tool.

9. ቼ 2 ˿ᢉ̈́റɁൡಽȺɂǾቼ 2 ˿ᢉϫȺɕ࣋ൈᛃᩖൡᑤȟΈ
ႊȺȠɑȬǿȲȳȪǾʡʷɺʳʪɥͽȬɞکնɂǾC ᢉɁ +/�
ɁտȾԚґาȪȹȢȳȨȗǿ

9. With the headstock 2 specification machine, the polar coordinate 

interpolation function can also be used on the spindle 2 side.  If the 

polar coordinate interpolation function is used in the operation at 

spindle 2, pay attention to the “+/�” direction of the C-axis.

1 ZᢉȝɛɆCᢉɁ+/�ɁտȾȷȗȹɂǾ“ʡʷɺʳʪȺɁյҤॅ
ᢉɁᐎț ”ᴥ59 ʤ˂ʂᴦ

1 Concerning the “+/�” direction of the Z- and C-axis, refer to 

“Expressing Axis Movement in Programming” (page 59).

ᴷ Example:

G12.1 (G112), G13.1 (G113) ɁΈႊศ Programming using G12.1 (G112) and G13.1 (G113)

I20 ɁɲʽʓʩʵɥΈႊȪȹǾ˩َɁढᴥA D B D C D 

D D E D AᴦɁҒඑȠӏࡾɥᚐȗɑȬǿ
Notching to machine 50 mm u 50 mm square (A D B D C 

D D D E D A) using the 20 mm dia. end mill.

O1;

N1;

M45;

G28 H0;

G00 T0101;

G97 S100 M13;

X80.0 Z30.0; ...................................................... ҒඑȠӏࡾɁᩒܿͱᏚȾͱᏚขɔ Positioning to the point where 

notching is started

20

X

Z

C

C B

D E

A X8050

φ

d
b

g

a

c

e

f
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2-11 G17, G18, G19 ӏᬂࢲࡾᤣ
G17, G18, G19 Selecting Plane for Machining

яउҒҭǾࡾщवᛃඩǾȝɛɆሰȕȤɥᚐșȻȠȾǾȼɁࢲ
ᬂȾߦȪȹȰɁൡᑤȟЄȢɁȞɥᤣɉ॒ᛵȟȕɝɑȬǿ

When executing circular arc cutting, a tool radius offset, or 

drilling, it is necessary to select the plane in which the called 

function is to be executed.

உҭӏࡾȺɂǾˢᓐᄑȾ G18 Ɂ ZX ȪɑȬǿࡾȺӏᬂࢲ For turning, G18 (the ZX plane) is generally selected.

ʩ˂ʴʽɺӏࡾȺɂǾXY ɗᬂࢲ YZ Ⱥ͎ȪȽȤɟɃȽᬂࢲ
ɜȽȗȻȠȾǾG17, G19 ɥ͎ȪɑȬǿ

For milling, specify G17 or G19 depending on whether the 

function is to be executed on the XY or YZ plane.

1 ҤॅᚽᏚʫ˂ɵ˂Ɂᝢం 1 Instruction manual from the NC unit manufacturer

2 าᜤ 2 NOTE

1. Y ᢉɂ Y ᢉ̈́റɁൡಽȾǾቼ 2 ˿ᢉɂቼ 2 ˿ᢉ̈́റɁൡಽȾɁ
ɒᚽ϶ȨɟȹȗɑȬǿ

1. The Y-axis is featured on Y-axis specification machines only and 

headstock 2 is featured on headstock 2 specification machines 

only.

2. ᢉɁሉӦ͎ɂᬂࢲᤣȾིᩜΡȺȬǿ 2. Axis movement commands are not affected by the plane selection.

G17 G02 X_ Y_ R_ F_ ; G17 G02 X_ Y_ R_ F_ ;

G98 G01 Z�20.0 F100; ...................................... Z�20.0 ɑȺҒᣅɒ Cutting into Z�20.0

G18;

G12.1(G112);...................................................... ࣋ൈᛃᩖʬ˂ʓ͎ࡾщɁᣞɝ
ᣱ࣊ȾնɢȮȹǾ˿ᢉȟᢆوȪɑ
Ȭǿ

Calling the polar coordinate 

interpolation mode

The spindle rotates synchronized 

with the feedrate of the cutting 

tool.

G42 X50.0; ......................................................... a A A D B D C D D D E D A ɁᬲȾ
ӏࡾ
A ཟȾɬʡʷ˂ʋȬɞȻȠȾᒲӦ
ҏа R ᛃඩɥᩒܿȪɑȬǿ

Cutting in the order of A D B D C 

D D D E D A

In approach to point A, the 

automatic tool nose radius offset 

function is turned on.

C25.0; ................................................................ b B

X�50.0;................................................................  c C

C�25.0; .............................................................. d D

X50.0; ................................................................. e E

C0; ..................................................................... f A

G40 X100.0; ....................................................... g ᒲӦҏа R ᛃඩɷʭʽʅʵ
щɥࡾ X100.0 ɑȺᣟȟȪɑȬǿ

Canceling the automatic tool nose 

radius offset function; the cutting 

tool is retracted to X100.0.

G13.1(G113);...................................................... ࣋ൈᛃᩖʬ˂ʓɷʭʽʅʵ Canceling the polar coordinate 

interpolation mode

:

G17 .............................. XY ᬂࢲ XY plane

G18 .............................. ZX ᴥໃੵо ᴦᬂࢲ ZX plane (selected when power is turned 

on)

G19 .............................. YZ ᬂࢲ YZ plane

G19

G17

+X (U)

−X (U)

+Z (W)

−Y (V)

+Y (V)

G18
−Z (W)

G19

G17

+X (U)

−X (U)

+Z (W)

−Y (V)

+Y (V)

G18

−Z (W)
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G01 Z_ ; 

XY ȾᩜΡȽȢᬂࢲ Z ᢉɂሉӦȪɑȬǿ

G01 Z_ ; 

The Z-axis moves independently of the selected plane.

3. яउᛃᩖᴥG02, G03) ɥ͎ȬɞȻȠȾǾG17, G18, G19 ȺᤣȪ
Ȳ۶͏ᬂࢲɁᢉɥ͎ȬɞȻǾɬʳ˂ʪᴥP113) ȾȽɝɑȬǿ

3. When specifying a circular interpolation command (G02, G03), an 

alarm (P113) occurs if an axis of other than the plane selected with 

G17, G18, G19 is specified.

4. ศᄽоӌǾᬂɝǾɽ˂ʔߤᬂَ RǾᛓնढِްɿɮɹʵǾԨ
ˢढِްɿɮɹʵᴥG90, G92, G94ᴦɂ ZX ȺɁɒᚐșȦȻȟᬂࢲ
ȺȠɑȬǿȰɁͅɁᬂࢲȺ͎ȬɞȻǾɬʳ˂ʪᴥP113ᴦȾȽɝ
ɑȬǿ

4. Direct drawing dimension programming, chamfering, corner R, 

multiple repetitive canned cycles, and simple canned cycles (G90, 

G92, G94) are enabled only on the ZX plane.  Specifying these 

functions on other planes causes alarm (P113).

2-12 G22 ʃʒɬ˂ʓʃʒʷ˂ɹʋɱʍɹൡᑤˁɴʽǾ

G23 ʃʒɬ˂ʓʃʒʷ˂ɹʋɱʍɹൡᑤˁɴʟᴥɴʡʁʱʽᴦ
G22 Stored Stroke Check Function ON, 

G23 Stored Stroke Check Function OFF (Option)

G22 ɥ͎ȬɞȻǾᜫްȪȲᇣඨᬻڒȾࡾщȟоɞᄽҰȾɬ
ʳ˂ʪȟᄉႆȪǾൡಽȟϦඨȪɑȬǿ

By specifying the G22 command, just before a cutting tool 

enters the defined entry-inhibition area, an alarm occurs and 

the machine stops.

G23 ɥ͎ȬɞȻǾG22 ɂɷʭʽʅʵȨɟɑȬǿ The G22 mode can be canceled by executing the G23 

command.

ʹ˂ɹɗʋʭʍɹȾࡾщȟࢱຒȬɞȦȻɥᤧȤȲȗکնǾ
G22 ȺࡾщɁሉӦᇣඨᬻڒɥᜫްȪɑȬǿ

To eliminate interference between the cutting tool and the 

chuck or a workpiece, set the tool entry prohibition zone using 

the G22 command.

2 าᜤ 2 NOTE

ȾɂڒщɁሉӦᇣඨᬻࡾ “ ۶ϫ ” Ȼ “ юϫ ” ȟȕɝɑȬǿ The tool entry prohibition zone is established “outside” or “inside” the 

specified zone.

“ ۶ϫ ” ȾȷȗȹɂൈໄǾ“ юϫ ” ȾȷȗȹɂɴʡʁʱʽȾȽɝɑȬǿ “Outside” is standard and “inside” is optional.

ᴹᇣඨᬻڒᴻ
<Tool Entry Prohibition Zone>

G22 X_ Y_ Z_ I_ J_K_;

G23;

• X, Y, Z ................................. ɁᩒܿཟڒщɁሉӦᇣඨᬻࡾ
ൡಽՁཟȞɜɁᠾᫌǾȷɑɝ႕ᬂȾ᚜ᇉȨ
ɟɞൡಽ࣋ൈϏɥ͎ȪɑȬǿ
ȲȳȪǾɬʓʶʃ X ɂԡवϏɥ͎ȪɑȬǿ

Start point of the tool entry prohibition zone.

To define the zone, use the distance from 

the machine zero point.  That is, specify the 

coordinate values in the machine coordinate 

system which are displayed on the screen. 

Note that a radial value should be specified 

with address X.

• I, J, K ................................... Ɂጶ̘ཟڒщɁሉӦᇣඨᬻࡾ
ൡಽՁཟȞɜɁᠾᫌǾȷɑɝ႕ᬂȾ᚜ᇉȨ
ɟɞൡಽ࣋ൈϏɥ͎ȪɑȬǿ
ȲȳȪǾɬʓʶʃ I ɂԡवϏɥ͎ȪɑȬǿ

End point of the tool entry prohibition zone.

To define the zone, use the distance from 

the machine zero point.  That is, specify the 

coordinate values in the machine coordinate 

system which are displayed on the screen. 

Note that a radial value should be specified 

with address I.

(X, Y, Z)

(I, J, K)
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7า 7 CAUTION

ʃʒɬ˂ʓʃʒʷ˂ɹʋɱʍɹൡᑤɥΈႊȬɞȻȠɂǾໃ
ɥੵоȪȲऻǾ॒ȭൡಽՁཟे࢜ɥᚐȶȹȢȳȨȗǿൡಽՁ
ཟे࢜ɥᚐɢȽȗȻǾʃʒɬ˂ʓʃʒʷ˂ɹʋɱʍɹൡᑤȟ
ΈႊȺȠɑȮɦǿ
ᵘൡಽɁᆍૺᵚ

When using the stored stroke check function, always 

execute a machine zero return operation after switching 

the power ON, otherwise the function will not be valid.

[Machine damage]

2 าᜤ 2 NOTE

1. ɬʓʶʃ Y(V) ɂǾY ᢉ̈́റȺɁɒ͎ȺȠɑȬǿ 1. Address Y(V) can be specified with Y-axis specifications only.

2. G22 Ɂ͎ȾȝȗȹǾ“X_ Y_ Z_” Ȼ “I_ J_ K_” ȾɂҤ᪅ȟȕɝɑ
Ȭǿ

2. When specifying the values for X, Y, Z, I, J, and K for a G22 

command, the following restrictions apply.

• X > I, Y > J,  Z > KᴥX ɂԡवϏᴦ • X > I, Y > J,  Z > K (X:  In radius)

• X � I > 2 mm, Y � J > 2 mm, Z � K > 2 mmᴥX ɂԡवϏᴦ • X � I > 2 mm, Y � J > 2 mm, Z � K > 2 mm (X:  In radius)

ȲȻțɃǾ˩َɁɛșȽᬻڒɥᜫްȪɑȬǿ To set the zone as illustrated below, for example:

˨ᜤస͔ȟȲȨɟɞȻǾ॒ᛵȽᬻڒȟᜫްȨɟɑȬǿ The tool entry prohibition zone is established “outside” or “inside” 

the specified zone.

3. ȾɂڒщɁሉӦᇣඨᬻࡾ “ ۶ϫ ” Ȼ “ юϫ ” ȟȕɝɑȬǿȦɟɂǾ
ʛʳʫ˂ʉ No. 1300.0 ȺᜫްȪɑȬǿ

3. Where the tool entry prohibition zone is set “outside” or “inside” is 

determined by the setting for parameter No. 1300.0.

4. “G22_ ;” Ȼ “G23;” ɂԨʠʷʍɹȺ͎ȪȹȢȳȨȗǿ 4. The G22 and G23 commands must be specified in a block without 

other commands.

5. G22 Ɂ͎Ⱥ “X_ Z_” Ȼ “I_ K_” ɥպȫϏȾȬɞȻǾࡾщɁሉӦ
ᇣඨᬻڒɂᜫްȨɟɑȮɦǿ

5. If the same values are set for “X_ Z_” and “I_ K_” following the G22 

command, the tool entry prohibition zone is not set.

• ɬʓʶʃ X, Z, I, K ɁϏɥ “0” ȾȪȲکնǾ۶ϫȟࡾщɁሉӦᇣ
ඨᬻڒᴥൈໄᴦɁȻȠɂǾȬɌȹɁᬻڒȟࡾщɁሉӦᇣඨᬻڒ
ȾȽɝǾюϫȟࡾщɁሉӦᇣඨᬻڒᴥɴʡʁʱʽᴦɁȻȠɂǾ
ɂᜫްȨɟɑȮɦڒщɁሉӦᇣඨᬻࡾ

• If the values of addresses X, Z, I, and K are all “0”, the entire 

area is set as the tool entry prohibition zone if the tool entry 

prohibition zone is established “outside” the specified zone 

(standard). If the tool entry prohibition zone is established 

“inside” the specified zone (option), the tool entry prohibition 

zone is not established.

• ɬʓʶʃ X, Z, I, K ɁϏɥ "0" ͏۶ȾȪȲکնǾࡾщɁሉӦᇣඨ
ᬻڒɂᜫްȨɟɑȮɦǿ

• If the values of addresses X, Z, I, and K are not “0”, the tool entry 

prohibition zone is not established.

6. G22 Ⱦɛȶȹʛʳʫ˂ʉȾоӌȨɟȲϏɂǾໃɥᕶȻȪȹɕ
țɑȮɦǿѓ࣊ǾໃɥੵоȪȹɕ G22 ɂӛȺȬǿ

6. Tool entry prohibition zone specified with G22 is set in parameters.  

The value set in parameters are not lost even if the power is turned 

off.

G22 Ⱦɛȶȹʛʳʫ˂ʉȾоӌȨɟȲϏɥིӛȾȬɞکնɂǾ
G23 ɥ͎ȪȹȢȳȨȗǿ

To cancel the values set for parameters with G22, specify G23.

5G22ȺᜫްȨɟȲሉӦᇣඨᬻڒȾࡾщȟоȬɞȻȰȦȺϦඨȪǾ
႕ᬂȾɬʳ˂ʪȟ᚜ᇉȨɟɑȬǿ

5If a cutting tool enters the tool entry prohibition zone specified with 

G22, an alarm is displayed on the screen and the machine stops.

ȦɁȻȠǾࡾщȟሉӦȪȹȠȲտȻᣡɁտȾȳȤǾࡾщɥሉ
ӦȨȮɞȦȻȟȺȠɑȬǿ

In this case, the cutting tool can be moved only in the opposite 

direction in which the cutting tool has been moved.

ਖ਼ӦȺᣡɁտȾࡾщɥሉӦȨȮǾͽʛʗʵɁ@ᴥʴʅʍʒᴦ
ɷ˂ɥઃȬȻɬʳ˂ʪɂᜓȨɟɑȬǿ

The alarm state can be cleared by pressing the @ (RESET) key 

on the operation panel after moving the cutting tool outside the tool 

entry prohibition zone manually.

+X

+Z

+Y

•
•

•
•

X100.0 > I80.0
Z−40.0 > K−80.0

(I80.0, J−20.0, K−80.0)

(X100, Y20.0, Z−40.0)

100.0 − (80.0) = 20.0 > 2 mm
−40.0 − (−80.0) = 40.0 > 2 mm
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ᴷ Example:

G22, G23 ɁΈႊศ Programming using G22 and G23

˩َɁɛșȽࡾщɁሉӦᇣඨᬻڒɥᜫްȪɑȬǿ To set the zone as illustrated below.

2-13 G27 Ձཟᴥʶʟɫʶʽʃཟᴦे࢜ʋɱʍɹ
G27 Zero (Reference Position) Return Check

G27 ɥ͎ȬɞȻǾްȪȲᢉɁՁཟे̘ީ࢜Ǿৰ᚜ᇉ
ʳʽʡȟཟཌྷȬɞɁȺǾՁཟȾे࢜ȪȲȞȼșȞɥᆬᝓȬɞ
ȦȻȟȺȠɑȬǿțɃǾൡಽՁཟȞɜҋᄉȪǾൡಽՁཟȾ
ɞɛșȾӏࡾʡʷɺʳʪɥͽȪȹȝȤɃǾȰɁʡʷɺʳ
ʪɥᚐऻൡಽՁཟȾे࢜ȪȲȞȼșȞɥᆬᝓȬɞȦȻȟȺ
ȠɑȬǿ

On specification of the G27 command, when the specified axis 

is returned to the zero point, the corresponding status indicator 

is illuminated, allowing you to check if the axis has returned to 

the zero point. For example, if a program in which the specified 

axis starts from the machine zero point and returns to the 

machine zero point is created, the return of the axis to the 

machine zero point can be checked after executing the 

program.

G27 X(U)_ Y(V)_ Z(W)_ P1(P2, P3, P4);

2 าᜤ 2 NOTE

1. P ͎ɥᅁႩȪȲکնǾൡಽՁཟे࢜ʋɱʍɹ͎ȻȽɝɑȬǿ 1. If the P command is omitted, it is assumed that a machine zero 

return check command is specified.

2. պȾՁཟे࢜ʋɱʍɹȟȺȠɞᢉୣɂǾպҤॅᢉୣȾɛɝɑ
Ȭǿ

2. The number of axes whose zero point returns can be checked 

simultaneously depends on the number of axes which can be 

controlled simultaneously.

3. ͎ީ̘ऻȾՁཟȾҢᤎȪȹȗȽȗکնǾɬʳ˂ʪ (P434) ȟᄉႆ
ȪɑȬǿ

3. An alarm (P434) occurs if the zero point is not reached after the 

command is completed.

O1;

N1;

G00 G28 U0 W0; ..................................................... X, Z ᢉൡಽՁཟे࢜ Machine zero return of the X- and 

Z-axes

G22 X100.0 Y20.0 Z�40.0 I80.0 J�20.0 K�80.0; ...... ˨َɁɛșȽࡾщɁሉӦᇣඨᬻڒ
ɥᜫް

Setting the tool entry prohibition 

zone as illustrated above

G50 S2000;

G00 T0101;

:

: ӏࡾʡʷɺʳʪ Machining program

:

G23; .......................................................................... ɁᜫްɥɷʭڒщɁሉӦᇣඨᬻࡾ
ʽʅʵ

Canceling the tool entry prohibition 

zone

:

+X

+Z

+Y

(X100.0, Y20.0, Z−40.0)

(I80.0, J−20.0, K−80.0)

G27 ................................................ Ձཟे࢜ʋɱʍɹ͎ Zero return check

X, Y, Z ............................................ Ձཟे࢜ȨȮɞᢉɁ͎ᴥɬʠʇʴʯ˂ʒ
͎ᴦ

Specifying the axis to be returned to the zero 

point (absolute command)

U, V, W ........................................... Ձཟे࢜ȨȮɞᢉɁ͎ᴥɮʽɹʶʫʽʉ
ʵ͎ᴦ

Specifying the axis to be returned to the zero 

point (incremental command)

P1 ................................................... ൡಽՁཟे࢜ʋɱʍɹ Machine zero return check

P2 ................................................... ቼ 2 Ձཟे࢜ʋɱʍɹ Second zero return check

P3 ................................................... ቼ 3 Ձཟे࢜ʋɱʍɹ Third zero return check

P4 ................................................... ቼ 4 Ձཟे࢜ʋɱʍɹ Fourth zero return check
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2-14 G28 ൡಽՁཟᴥʶʟɫʶʽʃཟᴦे࢜ǾG30 ቼ 2 (3, 4) Ձཟᴥʶʟɫʶʽʃཟᴦे࢜
G28 Machine Zero (Reference Position) Return, G30 Second (Third or Fourth) Zero (Reference 

Position) Return

G28, G30 Ɂ͎ȾɛɝǾൡಽɂ͎ȨɟȲͱᏚᴥ˹ᩖཟᴦȾ
ᣞɝȺͱᏚขɔȪȲऻǾᒲӦᄑȾൡಽՁཟȕɞȗɂቼ 2Ǿ
ቼ 3Ǿቼ 4 ՁཟȾյᢉɥे࢜ȨȮɞȦȻȟȺȠɑȬǿ

The G28 or G30 command is used to automatically return the 

axes specified in the same block to the machine zero point or 

the second (third or fourth) zero point after positioning them to 

the specified intermediate point at a rapid traverse rate.

ʉʶʍʒʢʍʓஉوȾࡾщɗʥʵʊȟʹ˂ɹǾʋʭʍɹȝ
ɛɆผщȽȼȻࢱຒȬɞȝȰɟȟȕɞȻȠǾȕɞȗɂʹ˂ɹ
ɁᅔᑱǾҒɝȢȭɁՍȽȼɥᚐșȻȠȾΈႊȪɑȬǿ

These commands are used if the tool and/or tool holder may 

interfere with the workpiece, chuck, or fixture while the turret is 

rotating, for mounting/removing a workpiece, or for removing 

chips.

1. ൡಽՁཟ
Machine zero point

G28 X(U)_ Y(V)_ Z(W)_ ;

2. ቼ 2 Ձཟे࢜
Second zero point

G30 X(U)_ Y(V)_ Z(W)_ ;

3. ቼ 3Ǿቼ 4 Ձཟे࢜
Third and fourth zero point

G30 P3(P4) X(U)_ Y(V)_ Z(W)_ ;

2 าᜤ 2 NOTE

ɬʓʶʃ Y(V) ɂǾY ᢉ̈́റȺɁɒ͎ȺȠɑȬǿ Address Y(V) can be specified with Y-axis specifications only.

• G28 ..................................... ൡಽՁཟे͎࢜ Calls the machine zero return mode.

• G30 ..................................... ቼ 2 Ձཟे͎࢜ᴥʛʳʫ˂ʉ No. 2038 Ⱦ
ᜫްȟ॒ᛵᴦ

Calls the second zero return mode. (The 

second zero point coordinate values must 

be set for parameter No. 2038.)

• G30 P3 ................................ ቼ 3 Ձཟे͎࢜ᴥʛʳʫ˂ʉ No. 2039 Ⱦ
ᜫްȟ॒ᛵᴦ

Calls the third zero return mode. (The third 

zero point coordinate values must be set for 

parameter No. 2039.)

• G30 P4 ................................ ቼ 4 Ձཟे͎࢜ᴥʛʳʫ˂ʉ No.2040 Ⱦ
ᜫްȟ॒ᛵᴦ

Calls the fourth zero return mode. (The 

fourth zero point coordinate values must be 

set for parameter No. 2040.)

• X, Y, Z ................................. ൡಽՁཟे࢜ȕɞȗɂቼ 2Ǿቼ 3Ǿቼ 4 Ձཟ
ȨȮɞᢉɁ͎ᴥɬʠʇʴʯ˂ʒ͎ᴦ࢜े

2 าᜤ

X, Y, Z, ȾፖȢୣϏɂǾ˹ᩖཟɁ࣋ൈϏȺȬǿ

Specifies the axes to be returned to the 

machine zero point or, the second, third, or 

fourth zero point. (absolute command)

2 NOTE

Numeric value specified following addresses X, Y 

and Z indicates the coordinate value of the 

intermediate point.

• U, V, W ................................ ൡಽՁཟे࢜ȕɞȗɂቼ 2Ǿቼ 3Ǿቼ 4 Ձཟ
ȨȮɞᢉɁ͎ᴥɮʽɹʶʫʽʉʵ࢜े
͎ᴦ

2 าᜤ

U, V, W ȾፖȢୣϏɂǾ˹ᩖཟɁ࣋ൈϏȺȬǿ

Specifies the axes to be returned to the 

machine zero point or, the second, third, or 

fourth zero point.  (incremental command)

2 NOTE

Numeric value specified following addresses U, V, 

and W indicates the coordinate value of the 

intermediate point.
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7า 7 CAUTION

1. G28, G30 ɥΈႊȪȹး٣ͱᏚȞɜյᢉɥൡಽՁཟȝɛɆ

ቼ 2Ǿቼ 3Ǿቼ 4 ՁཟȾे࢜ȨȮɞکնɂǾ“G28 U0 V0 

W0;” ɁɛșȾɮʽɹʶʫʽʉʵȺ͎ȪȹȢȳȨȗǿ
“G28 X0 Y0 Z0;” ɁɛșȾɬʠʇʴʯ˂ʒȺ͎ȬɞȻǾ
ӏࡾՁཟɥጽႏȪȹൡಽՁཟɑȲɂቼ 2Ǿቼ 3Ǿቼ 4 Ձཟ
ȾሉӦȬɞȲɔࢱຒɁȝȰɟȟȕɝɑȬǿ

1. When returning the axis to the machine zero point or 

the second third or fourth zero point from the present 

positions by using G28 or G30 command, use 

incremental command such as “G28 U0 V0 W0;”.  If the 

absolute command such as “G28 X0 Y0 Z0;”  is 

specified, the axes first move to the workpiece zero 

point before returning to the machine zero point or the 

second, third or fourth zero point and this may cause 

interference.

2. ॑ઃիᴬቼ 2 ˿ᢉիᴥB ᢉᴦɁՁཟे࢜ɥᚐșȻȠɂǾ॒

ȭ “G330” ɥ͎ȪȹȢȳȨȗǿ

2. Always specify “G330” to return the tailstock/

headstock 2 (B-axis) to the zero point.

“G28 B0” ɥ͎ȬɞȻӏࡾՁཟɥጽႏȪȹൡಽՁཟɋሉ
ӦȬɞȲɔǾ९ɢȿሉӦɥȪȹࢱຒȬɞȝȰɟȟȕɝɑ
Ȭǿ

If the “G28 B0” command is specified, the B-axis 

returns to the machine zero point via the workpiece 

zero point.  The axis may move in an unexpected 

direction and may cause interference.

2-15 G31 ʃɷʍʡൡᑤ
G31 Skip Function

G31 ɥ͎ȬɞȻǾG01 ͎ȻպറȾᄽ፷ሉӦȪɑȬǿG31

͎Ɂᣩ˹Ⱦ۶ȞɜʃɷʍʡαհȟоӌȨɟɞȻǾරɝɁ
ሉӦɥ˹ඨȪȹඒɁʠʷʍɹɥᚐȪɑȬǿ

When G31 is specified, the axes move along a straight line 

same as the G01 command. If the skip signal is input externally 

during the G31 mode, current movement is stopped and the 

program advances to the next block ignoring the remaining 

distance.

ʃɷʍʡൡᑤɂǾʹ˂ɹɁߤศɥລްȬɞȻȠȽȼȾΈႊȪ
ɑȬǿ

The skip function is used to measure the workpiece dimension.

5ᣮࢠɁӏࡾʡʷɺʳʪȺɂΈႊȪɑȮɦǿ 5G31 is not used in the ordinary machining program.

G31 X(U)_ Z(W)_ F_;

ᴷ Example:

G31 ɁඒɁʠʷʍɹȟɮʽɹʶʫʽʉʵ͎ȞǾɬʠʇ
ʴʯ˂ʒ͎ȞȾɛȶȹǾඒɁȻȝɝǾʃɷʍʡαհɁ
оȶȲऻɁӦȠȟႱȽɝɑȬǿ

As shown below, axis movements after input of the skip 

signal varies according to the dimensioning mode 

(incremental or absolute) of the block following the G31 

block.

1. ɮʽɹʶʫʽʉʵ͎ɁȻȠ 1. In incremental mode

G31 W100.0 F100; G31 W100.0 F100;

U50.0; U50.0;

2. ɬʠʇʴʯ˂ʒ͎ɁȻȠ 2. In absolute mode

G31 Z200.0 F100; G31 Z200.0 F100;

X(U), Z(W) ................................... ሉӦɁጶཟ࣋ൈϏ Coordinate values of the end point of 

movement

F .................................................. ᣞɝᣱ࣊ᴥmm/minᴦ Feedrate (mm/min)

X

Z

100.0

50.0Skip signal was input here.

Motion without Skip Signal

Actual Motion

ȦȦȺʃɷʍʡαհȟоȶȲ

ʃɷʍʡαհɁоɜȽȗȻȠ

᪨ɁӦȠ
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X100.0; X100.0;

3. 2 ᢉɁɬʠʇʴʯ˂ʒ͎ɁȻȠ 3. In absolute mode for 2 axes

G31 Z200.0 F100; G31 Z200.0 F100;

X100.0 Z300.0; X100.0 Z300.0;

2 าᜤ 2 NOTE

1. ɬʓʶʃ F ȟ͎ȨɟȹȗȽȗکնǾʛʳʫ˂ʉ No. 1174 Ⱥᜫ
ްȨɟȲϏȟᣞɝᣱ࣊ȾȽɝɑȬǿ

1. If address F is not specified, the feedrate set in the parameter No. 

1174 is applied.

2. G31 ʠʷʍɹȾɂᒲӦӏນᣱɂȞȞɝɑȮɦǿ 2. In the G31 block, automatic acceleration/deceleration is not 

applied.

3. G31 ͎Ǿᣞɝɴ˂ʚʳɮʓɂིӛȺ 100% ȾِްȨɟɑȬǿ 3. In the G31 mode, the feedrate override is invalid and fixed at 

100%.

4. G31 ͎ǾʓʳɮʳʽൡᑤɂིӛȺȬǿ 4. In the G31 mode, the dry run function is invalid.

5. G31 ɂʹʽʁʱʍʒȽ G ɽ˂ʓȽɁȺǾ͎ȪȲʠʷʍɹɁɒ
ӛȺȬǿ

5. Since G31 is one-shot G code, it is valid only in the specified block.

6. G31 ͎ᩒܿʃɷʍʡαհȟоӌȨɟȹȗɞȻǾG31 ͎ɂԴ
ީ̘ȾȽɝɑȬǿɑȲǾG31 ʠʷʍɹጶ̘ɑȺʃɷʍʡ͎ȟо
ӌȨɟȽȞȶȲکնɂǾሉӦ͎ީ̘Ⱥ G31 ͎ɕީ̘ȾȽɝɑ
Ȭǿ

6. If the skip signal is input at the beginning of G31, the G31 

command is completed immediately. If the skip signal is not input 

until the end of the G31 block, the G31 command is completed 

when the axis movement command is completed.

7. ҏа R ᛃඩʬ˂ʓ˹Ⱦ G31 ɥ͎ȬɞȻǾɬʳ˂ʪ (P608) ȟᄉ
ႆȪɑȬǿ

7. If G31 is specified in the tool nose radius offset mode, an alarm 

(P608) occurs.

8. ɬʓʶʃ F Ɂ͎ȟȽȢǾʛʳʫ˂ʉ No.1174 Ɂᜫްɕ “0” ɁȻ
ȠɂǾɬʳ˂ʪ (P603) ȟᄉႆȪɑȬǿ

8. When address F is not specified and “0”is set in the parameter No. 

1174, and alarm (P603) occurs.

9. ʨʁʽʷʍɹൡᑤӛǾZ ᢉɁɒȟ͎ȨɟȹȗɞکնɂǾʃ
ɷʍʡαհɥིȪȹʠʷʍɹɁఊऻɑȺᚐȪɑȬǿ

9. When the machine lock function is valid and only Z-axis is 

specified, the skip signal is ignored and the program is executed 

up to the last block.

2-16 G32 ʉʍʡӏࡾᴥ˿ᢉ˹॑ᴦ
G32 Tapping (at Center of Spindle)

˿ᢉ˹॑ᴥʹ˂ɹ˹॑ᴦȾʉʍʡȺɀȫɥӏࡾȬɞȻȠȾǾ
G32 ɥ͎ȪɑȬǿ

The G32 command is used to execute a tapping cycle at the 

center of the spindle (workpiece).

X100.0

Z200.0

Skip signal was input here.

Motion without Skip Signal

Actual Motion

ȦȦȺʃɷʍʡαհȟоȶȲ

ʃɷʍʡαհɁоɜȽȗȻȠ

᪨ɁӦȠ

X

Z

(100, 300)

100 200 300

100

Skip signal was input here.

Motion without Skip Signal

Actual Motion

ȦȦȺʃɷʍʡαհȟоȶȲ

ʃɷʍʡαհɁоɜȽȗȻȠ

᪨ɁӦȠ
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7า 7 CAUTION

ሰࣄȺࡾᢆوщ˿ᢉɁˢᢆوαհɥशȶȹȞɜᵗ ᢉȟऻᣝȪ
ɑȬɁȺʉʍʛɁͩɆᦀȾɛȶȹɂࡾщȟᆍૺȬɞکնȟȕ
ɝɑȬǿȦɁکնǾʛʳʫ˂ʉ No. 1270.6 = 1 ȾȬɞȦȻȺ
ˢᢆوαհɥशȲȭȾ Z ᢉɥऻᣝȨȮɞȦȻȟȺȠɑȬǿȲ
ȳȪǾɀȫҒɝӏࡾȾȝȗȹ G32 ɥᣵፖȪȹ͎ȬɞکնȾ
ୈ᪩ɥȠȲȪɑȬɁȺǾԚґาȪȹȢȳȨȗǿ˿ᢉ˹॑ɋ
ɁʉʍʡӏࡾȾɂպఙࣻʉʍʞʽɺɿɮɹʵɥܟȪɑȬǿ

Depending on the length of the tapper, damage to the tool 

may occur as the Z-axis waits for the spindle “one 

revolution” signal when at the bottom of the hole.  In this 

case, setting parameter No. 1270.6 to 1 enables the Z-axis 

to return movement without waiting for the “one 

revolution” signal.  However, extra care is required when 

specifying G32 continuously for threading operations. A 

synchronized tapping cycle is recommended for tapping 

at the spindle center.

2 าᜤ 2 NOTE

G32 ɥ͎ȪȹʉʍʡӏࡾɥᚐșȻȠɂǾʉʍʛɥΈႊȪɑȬǿ A tapper should be used when executing tapping by specifying the G32 

command.

7า 7 CAUTION

G32 ɁʉʍʡӏࡾɥᚐșکնǾʉʍʛɥΈႊȪɑȬǿʉʍʛ
ɥΈႊȪȲکնǾZ ᢉɥऻᣝȨȮɞȻȠǾʉʍʛɂͩɆȲ
ৰȾȽɝɑȬǿZ ᢉɥऻᣝȨȮɞͱᏚɂʉʍʛɁͩɆᦀɥᐎ
ਁȪȹ͎ȪȹȢȳȨȗǿ
ᵘҒҭࡾщȻʹ˂ɹɁࢱຒǾᚗሶǾൡಽɁᆍૺᵚ

For the tapping cycle called by G32, a tapper is used.  In 

this case, the return movement of the Z-axis from the 

bottom of the machined hole is made with the tapper 

extended.  Therefore, the position where the Z-axis 

reaches in the return movement must be determined 

taking into consideration the extending length of the 

tapper.

[Collision or interference of cutting tools and a workpiece/

Machine damage]

2 าᜤ 2 NOTE

1. ʉʍʡӏࡾ˹Ǿ˿ᢉɁᢆوᣱ࣊ɂˢްȺȽȤɟɃȽɝɑȮɦǿȪ
ȲȟȶȹǾG97 Ⱥ˿ᢉᢆوᣱ࣊ɥ͎ȪȹȢȳȨȗǿ

1. The spindle speed must be kept constant during the execution of a 

tapping cycle.  Therefore, specify the G97 command to keep 

spindle speed constant.

2. ʉʍʡӏࡾ˹Ⱦᣞɝᣱ࣊ɗ˿ᢉᢆوᣱ࣊ȟ۰ԇȬɞȻǾˢްɁ
ʞʍʋɁɀȫȟҒɟȽȗȲɔǾʉʍʡӏࡾ˹Ǿᣞɝɴ˂ʚʳɮʓ
ȝɛɆ˿ᢉɴ˂ʚʳɮʓɂ 100% ȾِްȨɟɑȬǿ

2. During the execution of a tapping cycle called by G32, feedrate 

override and spindle speed override values are fixed to 100% 

because a fixed lead thread cannot be cut if feedrate or spindle 

speed is changed during the tapping cycle.

3. ʉʍʡӏࡾ˹ǾˢϦඨɥᚐȶȹɕǾZ ᢉɥऻᣝȨȮɞͱᏚɋɁ
Ӧͽȟጶ̘ȬɞɑȺϦඨȪɑȮɦǿ࢜े

3. The cycle does not stop until the Z-axis returns to the specified 

return point even if the automatic operation button w [STOP] 

(Stop) is pressed during the execution of a tapping cycle.

4. G32 ȺʉʍʡӏࡾɥᚐșکնǾሰࣄȺ˿ᢉɁᢆوɥϦඨȨȮȹȢ
ȳȨȗǿɑȲǾሰࣄȞɜ Z ᢉɥऻᣝȨȮɞکնǾծɀȫɁȻȠɂ
M04ǾࡿɀȫɁȻȠɂ M03 ɥ͎ȪȹȢȳȨȗǿ

4. In a tapping cycle called by G32, the spindle must be stopped at 

the bottom of the machined hole.  To extract the tapping tool from 

the machine hole, specify M04 when cutting a right-hand thread or 

M03 when cutting a left-hand thread.

5. ɬʓʶʃ F ɂǾΈႊȬɞʉʍʡɁʞʍʋɥ͎ȪȹȢȳȨȗǿ 5. Specify the pitch of the tap to be used for address F.

G32 Z(W)_ F_ ;

• G32 ..................................... ʉʍʡӏࡾ͎ Calls the tapping operation.

• Z .......................................... ʉʍʡӏࡾɁጶཟ Z ൈ࣋ Specifies the Z-coordinate of the tapping 

end point.

• W ......................................... ʉʍʡӏࡾɁᩒܿཟȞɜጶ̘ཟɑȺɁᠾᫌ
Ȼտ

Specifies the distance and direction from the 

start point to the end point of tapping.

• F .......................................... ʞʍʋᴥmmᴦ Specifies the pitch of thread to be cut (mm).
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G32 ȺɁʉʍʡӏࡾȾȝȤɞา̜ᬱ Cautions on Programming Tapping Using G32

ʓɰɱʵɁ͎ 0 Dwell Command

G32 ȺʉʍʡӏࡾɥᚐșکնǾȼɁɛșȽȻȠȾʓɰɱʵɥ
͎ȬɞɁȞɥᝢȪɑȬǿ

The following explains in what situation the dwell command 

should be used in the G32 tapping cycle.

ʉʍʛɥΈႊȬɞȻȠɁา̜ᬱ 0 Precautions on Using Tapper

ӏࡾሰȟ៩ᣮȪȹȗɞکնɂǾሰࣄȺʉʍʛɁаብȟȕɞ
ሌͩ࣊ɆȹɕིȺȠɑȬǿȪȞȪǾඨɑɝሰɁکնɂǾ˩
ሰȞɜȨɜȾȢ᭥ȗᣅɕșȻȬɞȻǾʉʍʡɁᆍૺȾɕȷ
ȽȟɝɑȬǿ

When carrying out tapping in a through hole, extension of 

tapper tip at the hole bottom can be ignored.  However, in the 

case of a blind hole, if the tapper should extend beyond the 

depth of the prepared hole, it will cause the tap to be damaged.

ȦɁɛșȽץᭉɥᜓขȬɞศȻȪȹǾඨɑɝሰȾɂʉʍʛ
юȾްߤᴥҤ᪅ᴦൡഫɥጸɒᣅɦȳɕɁɥΈႊȪɑȬǿ

To avoid such a problem, use the tapper with built-in depth 

sizing device for tapping a blind hole.

ᚽᏚɥюᖽȪȲʉʍʛɁɵʉʷɺȾɂǾඒɁߤް F1, F2, F3 Ɂ
ᠾᫌȟᜤᢐȨɟȹȗɑȬǿ

The following distances of F1, F2, and F3 are specified in the 

catalog of the tapper with built-in depth sizing device.

ʓɰɱʵ
Dwell

͎Ȭɞ ͎ȪȽȗ To be Specified Not Required

ʉʍʡሰɁ
ढ
Tap hole 

shape

ʉʍʛ
Tapper

ȨտްߤᴥҤ᪅ᴦᚽ
Ꮪюᖽټ

࿑ȾҤ᪅ȽȪ Built-in depth sizing 

device

No special restriction

ʉʍʛɁͩ
Ɇᦀ
Tapper 

extension 

amount

Z ᢉɁᣞɝϦඨཟɛɝ
ʉʍʛɁͩɆᴥͩᩋᴦȳ
ȤǾሰɁ˹Ⱦऀȶएɝᣅ
ɑɟɑȬǿᜫްȨɟȲͩ
ɆᦀȳȤͩɆɞȻǾʉʍ
ʛюɁȨҤ᪅ᚽᏚȟͽ
ӦȪȹǾʉʍʡȾᢆوɥ
ͤțȽȢȽɝǾްȨɟ
ȲȨɁɀȫӏࡾȟᚐț
ɑȬǿ

Z ᢉɁᣞɝϦඨཟɛɝ
ʉʍʛɁͩɆᴥͩᩋᴦȟ
ͽӦȪɑȬǿ
ʉʍʛȾɂ 20 ᵻ 30 mm

ሌ࣊ɁͩɆɞͺᛀȟȕɝ
ɑȬȟǾ᪨ȾȼɁሌ࣊
ͩɆɞȞɂҜȺȠɑȮ
ɦǿ

Tapper is pulled into the 

hole from the feed stop 

point of Z-axis by the 

amount of tapper 

extension.  When the 

tapper is extended by the 

set amount, the depth 

sizing device built in the 

tapper functions and 

rotation is not transmitted 

to the tap, then tapping of 

specified depth is carried 

out.

Tapper is extended from 

the feed stop point of 

Z-axis.

Tapper has allowance to 

extend 20 to 30 mm.  But, 

actual extension amount 

cannot be judged.

ඨɑɝሰ ៩ᣮሰ Blind Hole Through Hole

F1 ᎔ɒ
Contraction

ʉʍʡȟʹ˂ɹȾछȲȶȹ᭥ȗ͇ȦșȻȪ
ȲȻȠǾɕȪ᭥ȗ͇ȠȟমȗکնȾ॒ᛵȺ
Ȭǿ

Necessary if the tap fails to be engaged with 

the workpiece positively at the start of 

tapping.

F2 ͩᩋᦀ
Extension amount

ሰࣄȺɁͩɆᦀȺȬǿඩᢆᴥծɀȫᴦȕ
ɞȗɂᣡᢆᴥࡿɀȫᴦɁͩɆᦀȾȽɝɑ
Ȭǿ

Extension amount at the hole bottom.  This 

is an extension amount of a tapper in 

normal spindle rotation (for right-hand 

thread) or reverse rotation (for left-hand 

thread).

F1F2F3
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ඨɑɝሰȺɀȫɁȨɥඩᆬȾӏࡾȪȲȗکն 0 To Finish Tapping at Correct Depth in Blind Hole

ȬɞȻȠɂǾඒɁɛșࡾᚽᏚ͇ȠɁʉʍʛɥΈႊȪȹӏߤް
ȾȪȹ Z ᢉɥऻᣝȨȮɞͱᏚȝɛɆሰࣄཟɥɔɑȬǿ

When machining a threaded hole with the tapper equipped with 

depth sizing device, obtain the Z-axis return point and the point 

of the hole bottom to be specified in a program in the manner 

indicated below.

2 าᜤ 2 NOTE

͏˩ɁᝢɂȕȢɑȺျᝲϏȺȕɝǾʹ˂ɹɁయɗ˩ሰɁवȾɛɝ
ʉʍʡɁȨɂ۰ɢɝɑȬǿ

The explanation given below shows the theoretical value.  The depth of 

tapped hole will vary depending on workpiece material and prepared 

hole diameter in actual operation.

• Z ᢉɥऻᣝȨȮɞͱᏚ • Z-axis return point

Z > F2 + F3 Z > F2 + F3

• ሰࣄཟɁͱᏚ • Hole bottom position

Z = 

�ᴥَᬂ˨ɁʉʍʡɁȨ � F2 + ʉʍʡɁ᭥͇ȠɁᩋȨᴦ

Z = 

� (Depth of tapping specified in the drawing � F2 + tap engaging 

length)

F2ᴷ

ඩᢆɁͩɆᦀᴥծɀȫᴦǾᣡᢆɁͩɆᦀᴥࡿɀȫᴦ

F2: 

Extension amount in normal rotation (right-hand thread), extension 

amount in reverse rotation (left-hand thread)

F3ᴷ

ᣡᢆɁͩɆᦀᴥծɀȫᴦǾඩᢆɁͩɆᦀᴥࡿɀȫᴦ

F3: 

Extension amount in reverse rotation (right-hand thread), extension 

amount in normal rotation (left-hand thread)

ᴷ Example:

G32 ɁΈႊศᴥʉʍʡӏࡾᴦ Programming using G32 (Tapping)

ʹ˂ɹ˹॑ᴥ˿ᢉ˹॑ᴦȾǾM8 u P1.25ǾȨ 20 mm Ɂ
ʉʍʡӏࡾɥ G32 ȺᚐȗɑȬǿ

To carry out tapping of M8 u P1.25, and 20 mm deep at the 

center of the spindle (workpiece) in the G32 mode.

˩ɸʴᴷ
I6.8 mmǾȨ 30 mm

Prepared hole:

6.8 mm dia., depth 30 mm

ΈႊȬɞʉʍʛᴷ
F2ᴥඩᢆɁͩɆᦀᴦ= 5 mm

F3ᴥᣡᢆɁͩɆᦀᴦ= 7 mm

Tapper to be used:

F2 (extension amount in normal rotation) = 5 mm

F3 (extension amount in reverse rotation) = 7 mm

ʉʍʡɁ᭥͇ȠɁᩋȨᴷ5 mm Tap engaging length: 5 mm

F3 ʉʍʡȟऀȠȞɟɞȻ
ȠɁͩᩋᦀ
Extension amount when 

the tap is pulled out

ծɀȫɁکնǾ˿ᢉȟᣡᢆȪȹሰȞɜȤ
ɞȻȠɁᣡᢆɁͩɆᦀȺȬǿ
նǾ˿ᢉȟඩᢆȪȹሰȞɜȤکɀȫɁࡿ
ɞȻȠɁඩᢆɁͩɆᦀȺȬǿ

For right-hand thread: 

This is an extension amount of a tapper 

when the tapping tool leaves the workpiece 

while the spindle is rotating in the reverse 

direction.

For left-hand thread: 

This is an extension amount of a tapper 

when the tapping tool leaves the workpiece 

while the spindle is rotating in the normal 

direction.

O1;

N1;

G00 T0101;

G97 S300 M03;......................................................... 300 min�1 Ɂᢆوᣱ࣊Ⱥቼ 1 ˿ᢉඩ
ᢆ

Starting the spindle 1 in the normal 

direction at 300 min�1

X0 Z15.0; .................................................................. ᴥX0, Z15.0ᴦȾࡾщȟᣞɝȺͱᏚ
ขɔ

Positioning at (X0, Z15.0) at a rapid 

traverse rate

G32 Z�20.0 F1.25; .................................................... ʉʍʡӏࡾɥᩒܿ
• Z�20.0

Z = � ᴥʉʍʡɁȨ � F2

+ ʉʍʡɁ᭥͇ȠɁᩋȨᴦ
= � (20 � 5 + 5) = �20 (mm)

• F1.25

ʞʍʋ 1.25 mm

Executing the tapping cycle (G32)

• Z�20.0

Z = � (“Depth of tap”� F2 + “Tap 

engaging length”) = � (20 � 5 + 5) 

= �20 (mm)

• F1.25

Pitch 1.25 mm
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2-17 G32 ɀȫҒɝǾG92 ɀȫҒɝɿɮɹʵ
G32 Thread Cutting, G92 Thread Cutting Cycle

1 G76 ᛓնढɀȫҒɝɿɮɹʵȺɕպറɁӏࡾȟȺȠɑȬǿ
“G76 ᛓնढɀȫҒɝɿɮɹʵ ”ᴥ346 ʤ˂ʂᴦ

1 G76 Multiple thread cutting cycle can do the same machining.

“G76 Multiple Thread Cutting Cycle” (page 346)

ᴹ۶वᴻ
<O.D. Thread Cutting Cycle>

G32 ɂǾَɁ bDc ȺɀȫɥҒɞȻȠȾ͎ȪɑȬǿ The G32 command is used to execute the thread cutting from 

point b to c.

ɀȫɥҒɞȻȠɂǾͷوȞȾґȤȹǾ़ȁȾȢɀȫɥҒɝ
ɑȬǿ

In thread cutting operation, threads are not cut in a single path 

of thread cutting.  They are formed by repeating the thread 

cutting path several times while changing the cutting position.

G04 U0.8;.................................................................. ᚽᏚɁߤް F2ᴥඩᢆɁͩɆᦀᴦ
ȳȤʉʍʛɥͩɃȬȲɔȾǾሰࣄ
Ⱥʓɰɱʵ
• U0.8

Dwell at the bottom of the hole to 

allow the tapper to extend F2 

(extension amount in normal 

rotation) set by the depth sizing 

device

• U0.8

M05; ......................................................................... ˿ᢉɁᢆوϦඨ Stopping the spindle

Z15.0 M04 ;............................................................... ˿ᢉɥᣡᢆȨȮȹǾZ15.0 ɑȺࡾщ
ɥऻᣝ
• Z15.0

Z > F2 + F3 = 5 + 7 = 12 (mm)

Z ɂ 12 mm ɛɝ۾ȠȗϏȟ॒ᛵ
ȽɁȺǾZ15.0 ȾȪɑȬǿ

5G32ɂʬ˂ʊʵȽGɽ˂ʓȽɁȺǾ
ȦɁʠʷʍɹȺɕʉʍʡӏࡾɥᚐ
ȗɑȬǿ

Starting the spindle in the reverse 

direction and returning the tool to 

Z15.0

• Z15.0

Z > F2 + F3 = 5 + 7 = 12 (mm)

Since a value greater than “12” 

must be set for Z, “Z15.0” is 

specified in the program.

5Tapping cycle is executed in this 

block too since G32 is modal.

G00 X200.0 Z150.0 M05;

:

ʓɰɱʵ

0.8ᴥᇽᴦ

60ᴥᇽᴦ

=

=

=

u F2

F × S

u 300
60 × 5

1.25

Dwell

0.8 (sec)

60 (sec)

1

23

4
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G32 ɥΈႊȬɞȻǾጽᡅ aDb, bDc, cDd, dDa ɥ
ȰɁȲɆȾ͎ȪȽȤɟɃȽɝɑȮɦǿ

If the G32 command is used, tool path aDb, bDc, 

cDd, and dDa, must be specified repeatedly for each 

operation.

G92 ɂǾَɁɛșȾጽᡅ aDbDcDdɥ 1 ɿɮɹʵȻȪ
ȹǾɀȫɥҒɞȻȠȾ͎ȪɑȬǿȕȻɂ़ȁȾȢɀȫɥ
ҒɞȻȠȾǾȰɁᄽवɥ͎ȬɞȳȤȺጽᡅ
aDbDcDd ɁɿɮɹʵɥᎱɝᣌȪɑȬǿ

The G92 command generates one cycle of thread cutting paths 

aDbDcDd.  Therefore, in the G92 mode, the thread 

cutting cycle is repeated by simply specifying the diameter 

where the cycle is to be executed.

ˢᓐᄑȾɂǾG92 ɁɀȫҒɝɿɮɹʵɥΈႊȪɑȬǿ Generally, thread cutting is executed in the G92 mode.

1. ൈໄʟɳ˂ʨʍʒᴥൡಽҋᔸɁᜫްᴦ
Standard format (default setting)

ᴹʃʒʶ˂ʒɀȫᴻ
<Straight thread cutting>

G32 Z(W)_ F(E)_ Q_ ;

G92 X(U)_ Z(W)_ F(E)_ ;

ᴹʐ˂ʛɀȫᴻ
<Tapered thread cutting>

G32 X(U)_ Z(W)_ F(E)_ Q_ ;

G92 X(U)_ Z(W)_ R_ F(E)_ ;

ᴹʃɹʷ˂ʵɀȫᴻ
<Scrolled thread cutting on face>

G32 X(U)_ F(E)_ Q_ ;

2. F15 ʟɳ˂ʨʍʒ
F15 format

ᴹʃʒʶ˂ʒɀȫᴻ
<Straight thread cutting>

G32 Z(W)_ F(E)_ Q_ ;

G92 X(U)_ Z(W)_ F(E)_ ;

ᴹʐ˂ʛɀȫᴻ
<Tapered thread cutting>

G32 X(U)_ Z(W)_ F(E)_ Q_ ;

G92 X(U)_ Z(W)_ I_ F(E)_ ;

1

23

4

Rapid Traverse

Thread Cutting

ᣞɝ

ɀȫҒɝ
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ᴹʃɹʷ˂ʵɀȫᴻ
<Scrolled thread cutting on face>

G32 X(U)_ F(E)_ Q_ ;

1 ʟɳ˂ʨʍʒɁҒఉțȾȷȗȹɂǾҝёൡಽͽᝢం “ ʅʍ
ʐɭʽɺ႕ᬂ ”

1 For details on switching the format, refer to the separate volume, 

OPERATION MANUAL “Setting Screen”. 

2 าᜤ 2 NOTE

1. ɬʓʶʃ Q ɂ۹సɀȫҒɝӏࡾɥᚐșȻȠȾ͎ȪȹȢȳȨȗǿ 1. Specify address Q when cutting multi-start threads.

2. ɬʓʶʃ Q ɂ۹సɀȫҒɝӏࡾɥᚐșʠʷʍɹȧȻȾ͎ȪȹȢ
ȳȨȗǿɬʓʶʃ Q Ɂ͎ɥᅁႩȬɞȻǾɀȫҒɝᩒܿᜏ࣊Ɂʁ
ʟʒᜏ࣊ɂ 0qȾȽɝɑȬǿ

2. Specify address Q for all blocks where multi-start thread is cut.  If 

address Q is omitted, shift angle of thread cutting start angles is 0q.

3. ɬʓʶʃ Q Ɂ͎ኰٍɂ 0.001 ᵻ 360.000 ȺȬǿ 3. Address Q programmable range is from 0.001 to 360.000.

4. ጀ߈ʴ˂ʓɀȫҒɝӏࡾɥᚐșȻȠɂǾɬʓʶʃ E ȺɀȫɁʴ˂
ʓɥ͎ȪȹȢȳȨȗǿ

4. Specify the thread lead using address E when cutting precision 

lead threads.

ɀȫҒɝ˿ᢉɴ˂ʚʳɮʓȾȷȗȹᴥɴʡʁʱʽᴦ Thread Cutting Spindle Speed Override (Option)

˿ᢉɴ˂ʚʳɮʓʦʉʽȺɀȫҒɝɁୣᢆوɥ۰ȪȹɕǾ
ɀȫҒɝᩒܿཟɂ۰ɢɝɑȮɦǿɑȲǾ˿ᢉɴ˂ʚʳɮʓʦ
ʉʽȺɀȫҒɝɁୣᢆوȟ۰ȨɟȲکնǾඒɁɀȫҒɝᩒ
ܿȾӛȾȽɝɑȬǿ

Even if the thread cutting speed is changed with the spindle 

speed override button, the thread cutting start point is not 

changed. If the thread cutting speed is changed with the 

spindle speed override button, the change becomes valid when 

the next thread cutting operation starts.

• G32 ..................................... ɀȫҒɝ͎ Calls the thread cutting operation.

• G92 ..................................... ɀȫҒɝɿɮɹʵ͎ Calls the thread cutting cycle.

• X ..........................................ᴥG32ᴦK
ɀȫɁጶཟ X ൈ࣋

ᴥG92ᴦK
1 ᄻɁҒᣅɒवو

(G32):

Specifies the X coordinate of the thread 

cutting end point.

(G92):

Specifies the diameter at which the first 

thread cutting cycle is executed.

• Z .......................................... ɀȫɁጶཟ Z ൈ࣋ Specifies the Z coordinate of the thread 

cutting end point.

• U, W ....................................ᴥG32ᴦK
ɀȫҒɝɁᩒܿཟȞɜጶ̘ཟɑȺɁᠾᫌȻ
տ

ᴥG92ᴦK
ɀȫҒɝɿɮɹʵɁᩒܿཟȞɜጶ̘ཟɑȺ
ɁᠾᫌȻտ

(G32):

Specifies the distance and direction from the 

start point to end point of thread cutting.

(G92):

Specifies the distance and direction from the 

start point to end point of thread cutting 

cycle.

• R, I ...................................... ӺᥓɁ X ᢉտɁᠾᫌᴥቺհ͇ȠɁԡव
͎ᴦ

Specifies the tapered size in the X-axis 

direction.  It is specified using a signed value 

in radius.

• F, E ...................................... ɀȫɁʴ˂ʓ Specifies the thread lead.

• Q ......................................... ɀȫҒɝᩒܿᜏ࣊Ɂʁʟʒᜏ࣊ Specifies the angle of shift of the thread 

cutting start angle.

+X
W

U/2

X/2
Z

+Z

+Z

Z

X/2

U/2

W
+X

R

F U/2

X/2

<Straight Thread> <Tapered Thread> <Scroll Thread>
ᴹʃʒʶ˂ʒɀȫᴻ ᴹʐ˂ʛɀȫᴻ ᴹʃɹʷ˂ʵɀȫᴻ
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˪ީпɀȫȾȷȗȹ Incomplete Thread Portion

щɁሉӦᩒܿȻϦඨȾɂǾյᢉɁɿ˂ʦʬ˂ʉȟӏࡾ
ᣱˁນᣱɥᚐșȲɔǾȦɁᩖȺɀȫҒɝӏࡾɥᚐșȻǾɀȫ
ɁҒܿɔȻҒጶɝɁґȺɂǾʴ˂ʓɁ˪ީпȽґȟȺȠ
ɑȬǿȦɟɥ˪ީпɀȫȻȗȗɑȬǿ

At the start and end of an axis feed, an axis drive servo motor 

is automatically accelerated or decelerated.  Consequently, 

inaccurate thread leads are generated where thread cutting 

starts and ends.  These areas are referred to as incomplete 

thread portions.

ȲȻțɃǾَɁ A ཟȞɜ B ཟɑȺɀȫɥҒɝɑȬǿ To explain incomplete thread portions more completely, thread 

cutting from point A to point B is used as an example.

ҒܿɔɁ A ཟȺɂӏᣱǾҒጶɝɁ B ཟȺɂນᣱȟȞȞɞȲ
ɔǾL1, L2 Ɂ˪ީпɀȫȟȺȠɑȬǿ

When thread cutting starts from point A, axis feed is 

accelerated causing incomplete thread portion for L1.  

Similarly, incomplete thread portion is generated for L2 

because axis feed is decelerated at point B.

ȰȦȺǾީпɀȫ L ɥीɞȻȠɂǾᴥL1 + L + L2ᴦɁɀȫҒ
ɝᩋȨȟ॒ᛵȾȽɝɑȬǿ

Therefore, to obtain the thread length of L, it is necessary to 

carry out thread cutting in the range of (L1 + L + L2).

˪ީпɀȫɁɔ Calculating the Incomplete Thread Portion

˪ީпɀȫɂඒࣻȺɔɞȦȻȟȺȠɑȬǿ The incomplete thread portions are calculated using the 

following formula.

B A

L2 1L L

L2 L 1L

End of Thread Cutting Complete Thread Portion Start of Thread Cutting
Ғጶɝ ީпɀȫ Ғܿɔ

ᣋͬࣻ
Approximation Formula

ᝢ Description

L1

L1: ҒܿɔɁ˪ީпɀȫᴥmmᴦ
L2: ҒጶɝɁ˪ީпɀȫᴥmmᴦ
N: ˿ᢉᢆوᣱ࣊ᴥmin�1)

P: ʴ˂ʓᴥmmᴦ

ᴥlnᴷᒲུୣߦᴦ

L1: Incomplete thread portion 

(at the start of thread cutting) (mm)

L2: Incomplete thread portion 

(at the end of thread cutting) (mm)

N: Spindle speed (min�1)

P: Lead (mm)

(In:  Natural logarithm)

L2

1/50 1/100 1/200 1/300

A 2.91 3.61 4.29 4.70

1/50 1/100 1/200 1/300

N • P • A
1800L1 > 

ɀȫጀ࣊

Thread accuracy
A = In �1

1
N • P
1800L2 > 

ɀȫጀ࣊
ᴥʴ˂ʓࢃᴦ

=
L

'LT
Thread accuracy

(Error in lead)
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ຒɗͺᛀɥᐎțȹǾአϏɛɝࢱщȻʹ˂ɹɁࡾ᪨ȾɂǾ
ȠȗୣϏȾȪɑȬǿ۾ߵ۹

In actual programming, the incomplete thread portions should 

be taken a little larger than the calculated lengths to avoid 

interference between the cutting tool and the workpiece and to 

allow for margin for safety.

7า 7 CAUTION

॑ઃիɗቼ 2 ˿ᢉɥΈႊȪȹʹ˂ɹɥӏࡾȬɞکնǾࡾщɗ
ʥʵʊȽȼȟ॑ઃիǾ॑ઃᢉȝɛɆʅʽʉȾࢱຒȬɞȝȰɟ
ȟȕɞɁȺԚґาȪȹȢȳȨȗǿᴥ॑ઃ̈́റ / ቼ 2 ˿ᢉ॑ઃ
̈́റᴦ

If the tailstock or spindle 2 is used for machining a 

workpiece, pay sufficient care to avoid interference 

between the cutting tools or tool holders and the tailstock 

body, the tailstock spindle or the center. (Tailstock 

specifications/Spindle 2 tailstock specifications)

ɀȫҒɝӏࡾȾᩜȬɞา̜ᬱ Precautions on Thread Cutting Operation

7า 7 CAUTION

ɀȫҒɝӏࡾ˹ȾࢠϦඨͽȝɛɆ @ᴥʴʅʍʒᴦɷ˂Ⱦ
ɛɞϦඨͽɥᚐȶȲکնɂǾʹ˂ɹǾࡾщɁৰɥɛȢᝩ
ɌȹȞɜ৳ȾᢉሉӦɥᚐȶȹȢȳȨȗǿ
ᵘࢱຒǾൡಽɁᆍૺᵚ

When the [EMERGENCY STOP] (Emergency Stop) button 

or the @ (RESET) key has been pressed to stop the 

machine during a threading operation, carefully feed the 

axes after checking the workpiece and cutting tool 

carefully for damage.

[Interferences, Machine damage]

2 าᜤ 2 NOTE

1. ɀȫҒɝɁᣞɝᣱ࣊ᴥʴ˂ʓᴦȾɂǾඒɁࣻȺ˫țɜɟɞҤ᪅ȟ
ȕɝɑȬǿ

1. The feedrate (lead) during thread cutting is limited by the value 

calculated in the following formula.

Nᴷ˿ᢉᢆوᣱ࣊ᴥmin�1) N: Spindle speed (min�1)

Rᴷఊ۾Ғҭᣞɝᣱ࣊ ᴥmm/minᴦ R: Maximum cutting feedrate (mm/min)

Fᴷʴ˂ʓᴥmmᴦ F: Lead (mm)

ȲȳȪǾȦɟȺɔɜɟɞୣϏɂȕȢɑȺɕአϏȺȬǿӏࡾస
͔ȾɛȶȹɂǾ២ᔸȟ۾ȠȢȽɝɿ˂ʦɬʳ˂ʪȾȽɞکնɗɀ
ȫɁʴ˂ʓȟඩȪȢӏࡾȺȠȽȗکնȟȕɝɑȬǿȰɁɛșȽک
նȾɂǾӏࡾస͔ɥ۰ȪȹȢȳȨȗǿ

The lead calculated above is the theoretical value.  Depending on 

the machining conditions, load will become excessive causing a 

servo alarm or the thread lead cannot be machined accurately.  

Therefore, it is necessary to determine the machining conditions to 

meet actual machining status.

1 ఊ۾Ғҭᣞɝᣱ࣊ȾȷȗȹɂǾ“F ൡᑤ ”ᴥ241 ʤ˂ʂᴦ 1 For the maximum cutting feedrate, refer to “F FUNCTION” 

(page 241)

2. ɀȫҒɝӏࡾ˹Ǿᣞɝᣱ࣊Ɂɴ˂ʚʳɮʓɂིӛȺȬǿ 2. During the thread cutting operation, the feedrate override setting is 

ignored.

ɴ˂ʚʳɮʓȻɂǾᣞɝᣱ࣊ɥʃɮʍʋȾɛȶȹ۰ԇȨȮɞɕɁ
ȺͽʛʗʵȾȕɝɑȬǿ

Override:

The feedrate override function is used to change the feedrate with 

the switch on the operation panel.

3. ɀȫҒɝӏࡾ˹Ⱦᣞɝᣱ࣊ɗ˿ᢉᢆوᣱ࣊ȟ۰ԇȬɞȻǾˢްɁ
ʞʍʋɁɀȫȟҒɟȽȗȲɔǾɀȫҒɝӏࡾ˹Ǿᣞɝɴ˂ʚʳɮ
ʓȝɛɆ˿ᢉɴ˂ʚʳɮʓɂ 100% ȾِްȨɟɑȬǿ

3. During the thread cutting cycle, feedrate override and spindle 

speed override are fixed to 100% because a fixed lead thread 

cannot be cut if feedrate or spindle speed is changed during thread 

cutting cycle.

4. ɀȫҒɝӏࡾ˹Ǿ˿ᢉɁᢆوᣱ࣊ɂˢްȺȽȤɟɃȽɝɑȮɦǿ
ȪȲȟȶȹǾG97 Ⱥ˿ᢉᢆوᣱ࣊ɥ͎ȪȹȢȳȨȗǿ

4. Thread cutting must be executed while the spindle rotates at a 

fixed speed. Therefore, specify the G97 command to make spindle 

speed constant.

5. G32 ȺɀȫɁҒ˨ȥɥᚐșکնǾɀȫҒɝɁඒɁʠʷʍɹȾ 45q
տȾᣟȥɞሉӦ͎ɥᚐȶȹȢȳȨȗǿȲȳȪǾሉӦᦀɂɀȫ
ࠞɁᯚȨɛɝ۾ȠȢȪȹȢȳȨȗǿ

5. To execute chamfering of the thread in the G32 mode, specify the 

commands to retract the tool in the 45q direction in the block that 

follows the thread cutting command block.  Chamfer distance must 

be sufficient to clear the thread height.

6. ᣵፖɀȫҒɝɁᣩ˹ȺǾɀȫɁʴ˂ʓɥ۰ȪȽȗȺȢȳȨȗǿ 6. During continuous thread cutting operation, do not change the 

thread lead.

ʠʷʍɹɁፕȡᄻ͇ᣋȟ˪ɀȫȾȽɝɑȬǿ If the thread lead is changed, incorrect thread is generated at the 

portion between the blocks.

A 2.91 3.61 4.29 4.70

R
NF ≤
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7. G92 ɁɀȫҒɝӏࡾ˹ǾҒҭᣞɝȺɀȫҒɝӏࡾɥᚐȶȹȗɞȻ
ȠȾˢϦඨɥȞȤɞȻǾࡾщɂȬȣȾɀȫɁҒ˨ȥɥᚐȗȽȟ
ɜᣟȥȹ X ᢉǾZ ᢉɁᬲȾҋᄉཟȾɝɑȬǿ

7. If the automatic operation button w [STOP] (Stop) is pressed 

while in the G92 thread cutting cycle, the cutting tool immediately 

retracts from the workpiece along the chamfering path and returns 

to the start point in the order of the X-axis and the Z-axis.

ȦɟɥʴʒʳɹʒൡᑤȻȗȗɑȬǿ This function is called the retract function.

8. G32 ɁɀȫҒɝӏࡾ˹ǾҒҭᣞɝȺɀȫҒɝӏࡾɥᚐȶȹȗɞȻ
ȠȾˢϦඨɥȞȤɞȻǾʡʷɺʳʪɂɀȫҒɝʬ˂ʓऻɁқɔ
ȹɁɀȫҒɝȺȽȗʠʷʍɹɥᚐȪȲऻǾϦඨȪɑȬǿ

8. If the automatic operation button w [STOP] (Stop) is pressed 

while in the G32 thread cutting cycle, execution of the program is 

suspended in the feed hold mode after the execution of the 

non-thread cutting block appearing first following the present 

thread cutting mode blocks.

9. ʓʳɮʳʽൡᑤɥӛȾȬɞȻǾʡʷɺʳʪȺ͎ȨɟȹȗɞҒ
ҭᣞɝᣱ࣊ȟིȨɟǾᣞɝɴ˂ʚʳɮʓʃɮʍʋȾɛɝǾ0 ᵻ
5000 mm/min Ɂ 21 ᪡ȺᜫްȪȲᣞɝᣱ࣊ȺǾɀȫҒɝӏࡾȟ
ᚐɢɟɑȬǿ

9. The cutting feedrate specified in a program is ignored and the 

thread cutting is carried out at the feedrate set with the feedrate 

override switch (0 to 5000 mm/min in 21 steps) if the dry run 

function is made valid.

10. ᒲӦҏа R ᛃඩʬ˂ʓ˹Ⱦ G32, G92 ɥ͎ȬɞȻǾˢᄑȾᒲ
Ӧҏа R ᛃඩʬ˂ʓɥɷʭʽʅʵȪȹǾɀȫҒɝӏࡾɥᚐȗɑ
Ȭǿ

10. If the G32 or G92 thread cutting command is specified in the 

automatic tool nose radius offset mode, the specified thread cutting 

cycle is executed by temporarily canceling the tool nose radius 

offset mode.

11. G98 Ɂුґᣞɝʬ˂ʓ˹ȺȕȶȹɕǾG32, G92 ɥ͎ȬɞȻǾ
ᣞɝȾȽɝɑȬǿᢆوු

11. Though the G32 or G92 thread cutting command is specified in the 

feed per minute mode (G98), the feed per revolution mode is 

selected.

End Point Start Point

The automatic operation button : w [STOP] (Stop) 
is pressed when the tool is at this position.

Stop Point (The cutting tool stops at this position if the 
automatic operation button : w [STOP] (Stop) is 
pressed.)

Normal Tool Path

Tool Retraction Paths (After pressing 
the automatic operation button : w 
[STOP] (Stop))ጶཟ ҋᄉཟ

ˢϦඨɥȞȤȲͱᏚ

Ϧඨཟ

ᣮࢠɁȻȠɁࡾщɁͱᏚ

ˢϦඨɥȞȤȲȻȠɁࡾщɁӦȠ

:

X29.4;

G32 Z�52.0 F2.0; ˢϦඨɥȞȤȲʠʷʍɹ

G00 X60.0; ȦɁʠʷʍɹɥᚐऻǾˢ
Ϧඨ

Z10.0;

:

:

X29.4;

G32 Z�52.0 F2.0; The automatic operation 

button w [STOP] (Stop) is 

pressed during execution of 

this block.

G00 X60.0; Feed hold after completion of 

this block.

Z10.0;

:
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12. ɀȫҒɝɁҒᣅɒᦀȻʛʃୣو
፱ҒᣅɒᦀȾɂَȾᇉȬɛșȽɀȫɁ̈́˨ȥ͍ 0.1 ᵻ 0.2 ɥᣅ
ɦȺȕɝǾȨɜȗҏ͇ʋʍʡɥΈႊȬɞکնɁᄻާȾȽɝɑȬǿ
ௐᣮҏ͇ȾɌߴȨȗɁȺҒᣅɒᦀɥߵȽɔȾȪǾʛʃୣوɥۄ
ɗȪȲȟǾʘ˂ʄɁڱॴ۰ढɗʋʍʞʽɺɥᤧȤɞȲɔȾ
ӛȺȬǿ

12. Depth of Cut and Number of Passes for Thread Cutting

The total depth of cut includes a finishing allowance of 0.1 to 0.2 

mm, as shown in the diagram, to enable the data to be used for the 

thread cutting operation using the tip with flat drag. Since the size 

of the tip with flat drag is smaller than that of an ordinary tip, 

selection of a smaller depth of cut while increasing the number of 

passes to avoid plastic deformation of the tip nose as well as 

chipping of the tip is strongly recommended.

ISO ۶वɀȫɁҒᣅɒᦀȻʛʃୣوɁՎᐎϏ Depth of Cut and Number of Passes for Cutting ISO O.D. Thread 

(Reference)

Ordinary Tip Radius for Minimum Pitch

Thread

Ordinary Tip Crest of Threads (Face Finished in 
the Preceding Process)

Tip with Flat Drag Radius which Corresponds to Pitch

Thread

Face finished in 
the preceding 
process Finishing 

Allowance 0.1 to 
0.2

Tip with Flat 
Drag Crest of Threads (to 

be Finished by the 
Thread Cutting Tip)

ҰࡾሌɁ̈́˨ᬂ

̈́˨ȥ͍ 0.1 ᵻ 0.2

Ȩɜȗҏ͇Ƞ 
ʋʍʡ ɀȫࠞᬯᴥɀȫҒɝʋʍ

ʡȺ̈́˨ȥɜɟɞᴦ

ɀȫ

ʞʍʋȾߦख़ȪȲ R

ௐᣮʋʍʡ ɀȫࠞᬯᴥҰࡾሌɁ̈́˨ᬂᴦ

Ȩɜȗҏ͇Ƞʋʍʡ

ௐᣮʋʍʡ ఊߴʞʍʋɁ R

ɀȫ

ʞʍʋ
Pitch

0.5 0.75 1.0 1.25 1.5 1.75 2.0 2.5 3.0 3.5 4.0 4.5 5.0

H 0.38 0.56 0.76 0.95 1.14 1.33 1.52 1.89 2.28 2.65 3.03 3.41 3.79

H0 0.32 0.47 0.63 0.79 0.95 1.11 1.27 1.58 1.90 2.21 2.53 2.85 3.16

R 0.06 0.09 0.13 0.16 0.19 0.22 0.25 0.31 0.38 0.44 0.50 0.56 0.63

1 0.15 0.18 0.25 0.25 0.30 0.30 0.30 0.35 0.35 0.40 0.40 0.40 0.45

2 0.12 0.12 0.20 0.20 0.25 0.25 0.25 0.30 0.30 0.35 0.35 0.35 0.35

3 0.10 0.10 0.13 0.15 0.20 0.20 0.20 0.25 0.25 0.30 0.30 0.30 0.30

4 0.05 0.10 0.10 0.14 0.15 0.16 0.20 0.20 0.20 0.25 0.25 0.25 0.25

5 0.05 0.05 0.10 0.10 0.15 0.15 0.20 0.20 0.20 0.20 0.25 0.25

6 0.05 0.05 0.10 0.12 0.15 0.15 0.20 0.20 0.20 0.20

7 0.05 0.10 0.15 0.15 0.15 0.20 0.20 0.20

8 0.05 0.10 0.15 0.15 0.15 0.20 0.20

9 0.05 0.10 0.15 0.15 0.15 0.20

10 0.10 0.10 0.15 0.15 0.15

11 0.05 0.10 0.10 0.15 0.15

12 0.05 0.10 0.10 0.15

13 0.10 0.10 0.10

14 0.05 0.10 0.10

15 0.10 0.10

16 0.05 0.10

17 0.10
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13. ከႊʐ˂ʛɀȫɁژໄࠞढǾژໄߤศȝɛɆߤศᜬࢃ߁
ᴥJIS B 0203�1982 ɛɝዩᴦ

13. Basic profile and dimensions and dimensional deviations of taper 

pipe threads

(Extract from JIS B 0203�1982)

18 0.05

19

20

ʞʍʋ
Pitch

0.5 0.75 1.0 1.25 1.5 1.75 2.0 2.5 3.0 3.5 4.0 4.5 5.0

ʐ˂ʛȝɀȫȝɛɆʐ˂ʛɔɀȫȾߦȪȹᤛႊȬɞژໄࠞढ
Basic profile applied for taper external and taper internal 

threads

ໄࠞढژȪȹᤛႊȬɞߦᚐɔɀȫȾࢲ
Basic profile applied for parallel internal threads

H = 0.960237 P

h = 0.640327 P

r = 0.137278 P

H' = 0.960491 P

h = 0.640327 P

r' = 0.137329 P

H 2

27.5q 27.5q

55q

H 2

H

h

h 2
h 2

r

r

P

90q

16

1

Axis of Thread
ɀȫɁᢉ፷

90q

P
H

'

h 2
h 2

H
'

6
H

'
6

h

r'

r'
27.5q 27.5q

55q

D
1

D
2

D

Axis of Thread
ɀȫɁᢉ፷

P = 
25.4

n P = 
25.4

n
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2 าᜤ 2 NOTE

ໄࠞढɥᇉȪȹȗɑȬǿژ፷ɂǾȗ܀ Thick continuous line shows basic profile.

D
1 D

2 D

D
1 D

2 D

D
1 D

2

D

l'

l

t

a f

d d
2

d
1

Fit between Taper External Thread and Taper Internal or Parallel Internal Thread

Parallel Internal Thread

Taper Internal Thread

Taper Internal Thread

Taper External Thread

Position of Gauge Plane

ʐ˂ʛȝɀȫȻʐ˂ʛɔɀȫɑȲɂࢲᚐɔɀȫȻɁɂɔȕȗ

ᚐɔɀȫࢲ

ʐ˂ʛɔɀȫ

ʐ˂ʛɔɀȫ

ʐ˂ʛȝɀȫ

ໄवɁͱᏚژ
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2 าᜤ 2 NOTE

1. ɀȫɁ֣ɆȾȝȗȹǾᴥ   ᴦюɁᜤհɂಐɁట୫ȺɂȽȢǾ͇ࠖ
ంȾްȨɟȹȗɞᜤհȺȬǿȦɁᜤհɂǾ఼߬ࣔඨȨɟɞ̙ް
ȺȬǿ

1. In the Designation of thread column, the symbol given in 

parentheses is not the one stipulated by the main part of the 

Standard, but the one stipulated by Annex. This symbol will be 

repealed in the future.

2. ɀȫɁ֣Ɇ PT 31/2 ȝɛɆ PT7 ᵻ PT12 ȾȷȗȹɂǾISO 7/1 Ⱦ
ްȨɟȹȗȽȗȲɔǾ˨ᜤɁ᚜ȾɂᜤᢐȪȹȗɑȮɦǿ

2. Concerning PT3 1/2 and PT7 to PT12, they are not given in the 

table above since they are not stipulated by ISO 7/1.

3. a, f ȕɞȗɂ t ɁୣϏȟǾֿِɁಐȕɞȗɂَᬂ˨ɁᇉȻ
ႱȽɞکնɂǾֿِɁಐȕɞȗɂَᬂ˨ɁᇉȾिȶȹȢ
ȳȨȗǿ

3. Concerning values of “a”, “f”, and/or “t”, if the values specified in 

the table greatly differ from those stipulated in the standard specific 

to the part to be machined or those specified in the drawing, use 

the values stipulated in the standard specific to the part to be 

machined or those specified in the drawing.

n
P

h d d2 d1

d1d2d

r'

r'

r

r

h
P

n

a

a rb

rb

rc

rc

D

D D2

D2

D1

D1

l

l t

t

r

r

f

f

1
8

1
16R

R (PT)

1
4R (PT)

3
8R (PT)

1
2R (PT)

3
4

1
4

R (PT)

R (PT) 1

R (PT) 1

1
2

1
2

R (PT) 1

R (PT) 2

R (PT) 2

R (PT) 3

R (PT) 4

R (PT) 5

R (PT) 6

28

28

19

19

14

14

11

11

11

11

11

11

11

11

11

0.9071

0.9071

1.3368

1.3368

1.8143

1.8143

2.3091

2.3091

2.3091

2.3091

2.3091

2.3091

2.3091

2.3091

2.3091

0.581

0.581

0.856

0.856

1.162

1.162

1.479

1.479

1.479

1.479

1.479

1.479

1.479

1.479

1.479

0.12

0.12

0.18

0.18

0.25

0.25

0.32

0.32

0.32

0.32

0.32

0.32

0.32

0.32

0.32

7.723

9.728

13.157

16.662

20.955

26.441

33.249

41.910

47.803

59.614

75.184

87.884

113.030

138.430

163.830

7.142

9.147

12.301

15.806

19.793

25.279

31.770

40.431

46.324

58.135

73.705

86.405

111.551

136.951

162.351

6.561

8.566

11.445

14.950

18.631

24.117

30.291

38.952

44.845

56.656

72.226

84.926

110.072

135.472

160.872

3.97

3.97

6.01

6.35

8.16

9.53

10.39

12.70

12.70

15.88

17.46

20.64

25.40

28.58

28.58 3.46

3.46

3.46

3.46

3.46

2.31

2.31

2.31

2.31

1.81

1.81

1.34

1.34

0.91

0.91 1.13

1.13

1.67

1.67

2.27

2.27

2.89

2.89

2.89

2.89

3.46

3.46

3.46

3.46

3.46 0.216

0.216

0.216

0.216

0.216

0.181

0.181

0.181

0.181

0.142

0.142

0.104

0.104

0.071

0.071 2.5

2.5

3.7

3.7

5.0

5.0

6.4

6.4

6.4

7.5

9.2

9.2

10.4

11.5

11.5 40.1

40.1

35.8

29.8

26.7

22.8

18.5

18.5

16.2

14.1

12.7

9.7

9.4

6.2

6.2 7.4

7.4

11.0

11.4

15.0

16.3

19.1

21.4

21.4

25.7

30.1

33.3

39.3

43.5

43.5 29.3

29.3

25.9

21.1

18.6

16.9

13.4

13.4

11.6

10.2

9.1

7.0

6.7

4.4

4.4

10.5 2.0

13.8 2.3

17.3 2.3

21.7 2.8

27.2 2.8

34 3.2

42.7 3.5

48.6 3.5

60.5 3.8

76.3 4.2

89.1 4.2

114.3 4.5

4.5139.8

165.2 5.0

Major Dia. Pitch Dia. Minor Dia.

From 
Position of 

Gauge 
Plane 

Toward 
Smaller 
Dia. End

From End 
of Pipe or 
Coupler l'

From 
Gauge 

Plane or 
End of 
Pipe or 
Coupler

(Given for 
Reference)

O.D. Thickness

Taper 
Internal 
Thread

Parallel 
Internal 
Thread Taper 

Internal 
Thread, 
Parallel 
Internal 
Thread

Tolerance 
on D, D

2
 

and D
1
 of 

Parallel 
Internal 
Thread From 

Position of 
Gauge 
Plane 

Toward 
Larger Dia. 

End

When There is 
Incomplete 
Thread Part

External 
Thread

When 
There Is No 
Incomplete 
Thread Part

Size of Carbon Steel 
Pipe for Ordinary 
Piping (Given for 

Reference)

Length of Useful Thread (min.)

Internal ThreadInternal 
Thread

Major Dia. Pitch Dia. Minor Dia.

Thread Gauge Dia.

External Thread

Position of Gauge Plane

External Thread

From Pipe End A+ Pipe 
End

Designation of 
Thread

Number of 
Threads 
(In 25.4 

mm)

(Given for 
Reference)

Pitch
Radius

Height 
of 

Thread

Gauge 
Length

Axial 
Tolerance

Axial 
Tolerance

Internal Thread

or

Unit  : mm

ɀȫɁ֣Ɇ

ɀȫࠞୣ
(25.4 mm
ȾȷȠ ) ( Վᐎ )

ʞʍʋ ࠞɁ
ᯚȨ

˽ɒ

۶व ӛव ែɁव

ɑȲɂ

ɀȫࠞ ໄवژ

ȝɀȫ

ɔɀȫ ໄɁژ
ᩋȨ

ᢉ፷տ
Ɂᜬࢃ߁

ᢉ፷տ
Ɂᜬࢃ߁

ໄवɁͱᏚژ

ȝɀȫ

ӛɀȫɁᩋȨᴥఊߴᴦ

ɔɀȫ

ᥓከႊཚጨ᧢᧢ከɁ
ศᴥՎᐎᴦߤ

˪ީпɀȫȟȕɞکնከብȞɜ

ᚐɔɀࢲ
ȫɁ D, D

2

ȝɛɆ D
1

Ɂᜬࢃ߁
ɔɀȫ ȝɀȫ

ໄवɁژ
ͱᏚȞɜ
वϫȾ۾
տȞȶȹ

ໄवɁژ
ͱᏚȞɜ
वϫȾߴ
տȞȶȹ

ໄवɑژ
Ȳɂከˁ
ከፕਖ਼ብ

Ȟɜ

ከɑȲɂ
ከፕਖ਼ብ
Ȟɜ l'

( Վᐎ )

ከብ

ʐ˂ʛ
ɔɀȫ

ᚐɔࢲ
ɀȫ

ʐ˂ʛ
ɔɀȫǾ
ᚐɔࢲ
ɀȫ

˪ީп
ɀȫ
ȟȽȗ
նک

۶व ՀȨែɁव ӛव юव

Ԩͱᴷmm
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ᴷ Example:

G32ǾG92 ɁΈႊศᴥʃʒʶ˂ʒɀȫҒɝӏࡾᴦ Programming using G32 or G92 (Straight thread cutting)

ᴹ˿ᢉᢆوᣱ࣊Ɂขްᴻ <Determining the Spindle Speed>

щȻʹ˂ɹȾɛɞҤ᪅ࡾ Limits due to the workpiece and cutting tool

VᴷҒҭᣱ࣊ᴥm/minᴦ V: Cutting speed (m/min)

Sᴷя֚လ S: Circumference constant

Dᴷɀȫवᴥmmᴦ D: Thread diameter (mm)

1200 min�1 Ɂ˿ᢉᢆوᣱ࣊ȺǾɀȫҒɝӏࡾɥᚐȗɑȬǿ Thread cutting is carried out at 1200 min�1.

2 าᜤ 2 NOTE

˨ᜤɁୣϏɂȕȢɑȺɕՎᐎϏȺȬǿӏࡾస͔ȾɛȶȹɂǾ២ᔸȟ۾
ȠȢȽɝǾɿ˂ʦɬʳ˂ʪȾȽɞکնɗɀȫɁʴ˂ʓȟඩȪȢӏࡾȺ
ȠȽȗکնȟȕɝɑȬǿȰɁɛșȽکնȾɂǾӏࡾస͔ɥ۰ȪȹȢ
ȳȨȗǿ

The above numerical values are only for reference.  Depending on the 

selected cutting conditions, the cutting load may become excessive.  If 

a servo alarm occurs, change the cutting conditions.

ᴹ˪ީпɀȫɁአᴻ <Calculating the Incomplete Thread Portions>

2 าᜤ 2 NOTE

ɀȫጀ࣊ȟ 1/100 Ɂکն If “thread accuracy = 1/100”

1 “G32 ɀȫҒɝǾG92 ɀȫҒɝɿɮɹʵ ”ᴥ105 ʤ˂ʂᴦ 1 “G32 Thread Cutting, G92 Thread Cutting Cycle” (page 105)

᪨Ɂ5 L1, L2 ɂǾአϏɛɝᩋȢȻȶȲȟɛȗɁȺǾL1 = 10 

mm, L2 = 2 mm ȻȪɑȬǿ
5When writing a program, L1 and L2 should be longer than the 

calculated theoretical values.  Therefore, L1 and L2 should be set 

to 10 mm and 2 mm, respectively.

G32, G92 ɥΈႊȪȹʡʷɺʳʪɥͽȬɞȻǾȰɟȱɟ͏
˩ɁɛșȾȽɝɑȬǿ

The thread cutting programs in the G32 mode and in the G92 

mode are compared below.

ɀȫव M30

ʴ˂ʓ 2 mm

య S45C

Thread Size M30

Lead 2 mm

Material AISI 1045 (Carbon steel)

L2 L150

6
03
0

I I

1

23

4

Rapid Traverse

Cutting Feed

ᣞɝ

Ғҭᣞɝ

ᴥmin�1ᴦ
3.14

1000V

S • D

1000 u 120
N = = 1274 =

u 30
(min�1)

2.0

2.0

3.61
4.8 mm

1.3 mm

N • P • A
1800 1800

×1200 ×
L1 > ==

N • P
1800 1800

1200 ×
L2 > ==

ᴹ G32 ȺͽȪȲکնᴻ
<Program in the G32 Mode>

ᴹ G92 ȺͽȪȲکնᴻ
<Program in the G92 Mode>

O1;

N1;

G00 T0101;

O1;

N1;

G00 T0101;

G97 S1200 M03; .......................... G97 S1200 M03; ......................... 1200 min�1 Ɂᢆوᣱ࣊Ⱥ
ቼ 1 ˿ᢉඩᢆ

Starting spindle 1 in the 

normal direction at 1200 

min�1

X60.0 Z20.0 M08; X60.0 Z20.0 M08;

G01 Z10.0 F1.0; ........................... G01 Z10.0 F1.0 M24; .................. ɀȫҒɝɁᩒܿཟa Ⱦሉ
Ӧ

Positioning at point a, the 

thread cutting start point
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5
1. G32 Ⱥɂ 4 ᚐ॒ᛵȻȪȹȗɞʡʷɺʳʪȟǾG92 ɁɀȫҒɝ

ɿɮɹʵɥΈႊȬɞȻ 1 ᚐȺȬɒɑȬǿ

5
1. The program written in four lines, in the G32 mode, is 

expressed by the commands in one line in the G92 mode.

2. G92 ɁɀȫҒɝɿɮɹʵȺɂǾM23, M24 ɥΈႊȬɞȦȻȾɛ
ɝǾɀȫɁҒ˨ȥӛˁིӛɥᤣȬɞȦȻȟȺȠɑȬǿ

2. In the G92 thread cutting cycle, whether the chamfering is 

executed or not can be selected using the M23 and M24 

commands.

1 “M23 ʋʭʽʟɫʴʽɺˁɴʽǾM24 ʋʭʽʟɫʴʽɺˁɴʟ ”

ᴥ196 ʤ˂ʂᴦ
1 “M23 Chamfering ON, M24 Chamfering OFF” (page 196)

7า 7 CAUTION

ˢᓐȾɀȫҒɝɁҋᄉཟᴥX ൈᴦɂ࣋ 1 ʴ˂ʓ͏˨ɁͱᏚȻ
ȪȹȗɑȬǿ

Generally, the start point (X coordinate) for thread cutting 

is taken at a point more than one pitch away from the 

thread cutting diameter.

G00 X29.4; ...............................b G92 X29.4 Z�52.0 F2.0; ............... ɀȫҒɝӦͽɥᩒܿ
• X29.4 

1 ᄻɁҒᣅɒवو
• Z�52.0 

ɀȫɁጶཟ
• F2.0 

ʴ˂ʓ

Starting the thread cutting 

operation

• X29.4 

Diameter where the first 

thread cutting cycle is 

executed

• Z�52.0 

Z coordinate of the 

thread cutting end point

• F2.0 

Lead

G32 Z�52.0 F2.0; ......................c

G00 X60.0; ...............................d

Z10.0; .......................................a

X28.9; ..........................................

G32 Z�52.0;

G00 X60.0;

Z10.0;

X28.9;

X28.5; ..........................................

G32 Z�52.0;

G00 X60.0;

Z10.0;

X28.5;

X28.1; ..........................................

G32 Z�52.0;

G00 X60.0;

Z10.0;

X28.1;

X27.8; ..........................................

G32 Z�52.0;

G00 X60.0;

Z10.0;

X27.8;

X27.56; ........................................

G32 Z�52.0;

G00 X60.0;

Z10.0;

X27.56;

X27.36; ........................................

G32 Z�52.0;

G00 X60.0;

Z10.0;

X27.36;

X27.26; ........................................ X27.26; ........................................ ఊጶҒᣅɒव Diameter where the final 

thread cutting cycle is 

executed

G32 Z�52.0;

G00 X60.0;

Z10.0;

X200.0 Z150.0 M09; ................... G00 X200.0 Z150.0 M09; ............ ʉʶʍʒʢʍʓȟஉوȺȠ
ɞͱᏚȾᣞɝȺሉӦ

Positioning at a point at a 

rapid traverse rate where 

the turret head can be 

rotated

M01; M01;
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ȪȞȪǾюवɀȫҒɝӏࡾɁکնǾюवȟߴȨȗȻࡾщȻ
ʹ˂ɹȟࢱຒȬɞȦȻȟȕɝɑȬǿȰɁکնɂࢱຒȪȽȗͱ
ᏚɑȺҋᄉཟɥᝩȪȹȢȳȨȗǿ

For I.D. thread cutting, the cutting tool may interfere with 

the workpiece when the I.D. is small if the start point is 

taken in the manner as indicated above.  In this case, 

determine the start point where interference does not 

occur.

2 าᜤ 2 NOTE

ҒᣅɒᦀȝɛɆҒᣅɒୣوȾȷȗȹɂǾ“G32 ɀȫҒɝǾG92 ɀȫҒ
ɝɿɮɹʵ ”ᴥ105 ʤ˂ʂᴦɥՎྃȪȹȢȳȨȗǿ

For details of depth of cut and number of passes, refer to “G32 Thread 

Cutting, G92 Thread Cutting Cycle” (page 105).

ȪȞȪǾȦɁϏɂȕȢɑȺɕՎᐎϏȺȬǿ Note that the values given in this table are only for reference.

ɥୣوมȾɛɝҒᣅɒᦀȝɛɆҒᣅɒࡾնɂǾӏکȬɞࡾ᪨Ⱦӏ
ขްȪȹǾఊጶᄑȾɂǾɀȫɼ˂ʂɥΈႊȪȹລްȪȹȢȳȨȗǿ

For programming, these values should be determined according to 

actual machining status.  The finished thread should be checked using 

the thread gage.

ᴷ Example:

G32, G92 ɁΈႊศᴥʐ˂ʛɀȫҒɝӏࡾᴥR 2 1/2ᴦᴦ Programming using G32 or G92 (Tapered thread cutting 

(R2 1/2))

ᴹ˿ᢉᢆوᣱ࣊Ɂขްᴻ <Determining the Spindle Speed>

щȻʹ˂ɹȾɛɞҤ᪅ࡾ Limits due to the workpiece and cutting tool

ᴥయ  KS45CǾҒҭᣱ࣊ᴷ100 m/minᴦ (Material:  AISI 1045 (Carbon Steel), Cutting Feedrate:  100 

m/min)

420 min�1 Ɂ˿ᢉᢆوᣱ࣊ȺǾɀȫҒɝӏࡾɥᚐȗɑȬǿ Thread cutting is executed at spindle speed of 420 min�1.

1 ˨ᜤɁ᚜ɁୣϏȾȷȗȹɂǾ“G32 ɀȫҒɝǾG92 ɀȫҒɝɿɮ
ɹʵ ”ᴥ105 ʤ˂ʂᴦɥՎྃǿɑȲǾȝറȺ˨ᜤɁ͏۶Ɂከ
ႊʐ˂ʛɀȫɥӏࡾȨɟɞکնȾɕǾ“G32 ɀȫҒɝǾG92 ɀ
ȫҒɝɿɮɹʵ ”ᴥ105 ʤ˂ʂᴦɥՎྃȪȹǾژໄߤศɥᝩɌǾ
ʡʷɺʳʪɥͽȪȹȢȳȨȗǿ

1 For the numerical values given above, refer to “G32 Thread Cut-

ting, G92 Thread Cutting Cycle” (page 105). When machining 

the taper pipe threads not described in the above example, refer 

to “G32 Thread Cutting, G92 Thread Cutting Cycle” (page 105) 

for details on reference dimensions and program creation.

2 าᜤ 2 NOTE

˨ᜤɁୣϏɂȕȢɑȺɕՎᐎϏȺȬǿӏࡾస͔ȾɛȶȹɂǾ២ᔸȟ۾
ȠȢȽɝǾɿ˂ʦɬʳ˂ʪȾȽɞکնɗɀȫɁʴ˂ʓȟඩȪȢӏࡾȺ
ȠȽȗکնȟȕɝɑȬǿȰɁɛșȽکնȾɂǾӏࡾస͔ɥ۰ȪȹȢ
ȳȨȗǿ

The above numerical values are only for reference.  Depending on the 

selected cutting conditions, the cutting load may become excessive.  If 

a servo alarm occurs, or if the thread lead cannot be machined 

correctly, change the cutting conditions.

a
L2 = 2 L1 = 826.66

R

7
3

.5
9

7
4

.0
9

7
5

.7
6

8
0

d7
5

.8
8

I I I I I I

1

2

3

Rapid Traverse

Cutting Feed

ᣞɝ

Ғҭᣞɝ

ᴥmin�1ᴦ
3.14

1000V

S • D u 75

1000 u 100
N = = 424 = (min�1)

a 17.46

f 9.2

Id 75.184

Pᴥʴ˂ʓᴦ 2.3091

hᴥɀȫࠞɁᯚȨᴦ 1.479

tᴥʐ˂ʛᴦ 1/16

a 17.46

f 9.2

I dia. 75.184

P (lead) 2.3091

h (thread height) 1.479

t (taper size) 1/16
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ᴹ˪ީпɀȫɁአᴻ <Calculating Incomplete Thread Portions>

2 าᜤ 2 NOTE

ɀȫጀ࣊ȟ 1/100 Ɂکն If “thread accuracy = 1/100”

1 “G32 ɀȫҒɝǾG92 ɀȫҒɝɿɮɹʵ ”ᴥ105 ʤ˂ʂᴦ 1 “G32 Thread Cutting, G92 Thread Cutting Cycle” (page 105)

5L1ȾȷȗȹɂǾʐ˂ʛȟ1/16ȽɁȺ8ɁςୣȾȬɞȻአȟΠҟȺ
Ȭǿ᪨Ɂ L1, L2 ɂǾአϏɛɝᩋȢȻȶȲȟɛȗɁȺǾL1 = 

8 mm, L2 = 2 mm ȻȪɑȬǿ

5When writing a program, L1 and L2 should be longer than the 

calculated theoretical values.  Therefore, L1 and L2 should be set 

to 8 mm and 2 mm, respectively. For L1, it is recommended to 

select a multiple of “8”, because the taper size is “1/16”.

2.3091

2.3091

3.61
1.95 mm

0.54 mm

N • P • A
1800 1800

420 × × 
L1 > ==

N • P
1800 1800

420 ×
L2 > ==

ᴹ G32 ȺͽȪȲکնᴻ
<Program in the G32 Mode>

ᴹ G92 ȺͽȪȲکնᴻ
<Program in the G92 Mode>

O1;

N1;

G00 T0101;

O1;

N1;

G00 T0101;

G97 S420 M03; ........................... G97 S420 M03; ........................... 420 min�1 Ɂᢆوᣱ࣊Ⱥቼ
1 ˿ᢉඩᢆ

Starting spindle 1 in the 

normal direction at 420 

min�1

X80.0 Z20.0 M08; X80.0 Z20.0 M08;

G01 Z8.0 F1.0; ............................ G01 Z8.0 F1.0 M23; .................... ɀȫҒɝɁᩒܿཟ aȾሉ
Ӧ

Positioning at point a, the 

thread cutting start point

G00 X73.59; .............................b G92 X75.88 Z�28.66 R�1.15 

F2.3091; ...................................... ɀȫҒɝӦͽɥᩒܿ
• X75.88 

1 ᄻɁҒᣅɒवو
• Z�28.66 

ɀȫɁጶཟ
• R�1.15 

ӺᥓɁ X ᢉտɁᠾᫌ

Starting the thread cutting 

operation

• X75.88

Diameter where the first 

thread cutting cycle is 

executed

• Z�28.66

Z coordinate of the 

thread cutting end point

• R�1.15

Taper size (distance in 

the X-axis direction)

G32 X75.88 Z�28.66 

F2.3091;....................................c

G00 X80.0; ...............................d

Z8.0; ..........................................a

X72.59;.........................................

G32 X74.88 Z�28.66;

G00 X80.0;

Z8.0;

X74.88;

X71.59;.........................................

G32 X73.88 Z�28.66;

G00 X80.0;

Z8.0;

X73.88;

X70.7;...........................................

G32 X72.99 Z�28.66;

G00 X80.0;

Z8.0;

X72.99;

X70.64;.........................................

G32 X72.93 Z�28.66;

G00 X80.0;

Z8.0;

X72.93; ........................................ ఊጶҒᣅɒव Diameter where the final 

thread cutting cycle is 

executed

R = −

= −1.15

8.0 + 26.66 + 2.0
32

R = −

= −1.15

8.0 + 26.66 + 2.0
32
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2 าᜤ 2 NOTE

1. 1 ศɥΈႊȪȹȗɑȬȟǾߤǾ۶व˨ᄻɁҒᣅɒवɂǾΠو
᪨ȾɂҒᣅɦȳߤศȺ͎ȪȹȢȳȨȗǿ

1. In the example program above, the diameter where the first thread 

cutting cycle is executed is specified in the outside diameter of the 

workpiece.  In actual programming, the diameter of the first thread 

cutting path including the depth of cut must be specified.

2. ҒᣅɒᦀȝɛɆҒᣅɒୣوɂȕȢɑȺɕՎᐎϏȺȬǿ᪨Ⱦӏࡾ
ȬɞکնɂǾӏࡾมȾɛɝҒᣅɒᦀȝɛɆҒᣅɒୣوɥขް
ȪǾఊጶᄑȾɂǾɀȫɼ˂ʂɥΈႊȪȹລްȪȹȢȳȨȗǿ

2. The depth of cut and the number of passes adopted to the 

example program above are only for reference.  For programming, 

these values should be determined according to actual machining 

status.  The finished thread should be checked using the thread 

gage.

1 R ɁቺհȾȷȗȹɂǾҤॅᚽᏚʫ˂ɵ˂Ɂᝢం 1 For the sign (+, �) to be used for the R command, refer to the 

instruction manual provided by the NC unit manufacturer.

ᴷ Example:

G32 ɁΈႊศᴥʃɹʷ˂ʵɀȫҒɝӏࡾᴦ Programming using G32 (Scrolled thread cutting)

2 าᜤ 2 NOTE

1. ʃɹʷ˂ʵɀȫҒɝӏࡾɥᚐșȻȠɂǾҒҭᣱ࣊ˢްҤॅᴥG96ᴦ
ȟΈțȽȗȲɔࡾщȾҒҭȟȞȞɝɑȬǿ

1. For the scrolled thread cutting operation on face, the G96 

(constant surface speed control) mode cannot be used.  Therefore, 

cutting resistance is applied to the cutting tool.

˿ᢉᢆوᣱ࣊ɂǾɀȫҒɝӏࡾȬɞवɁ˹ᩖͱᏚɁᣱ࣊ɥ͎Ȫ
ȹȢȳȨȗǿ

Determine the spindle speed assuming thread cutting at the middle 

of the varying diameters.

2. ʃɹʷ˂ʵɀȫҒɝӏࡾɂǾG92 ȺɂᚐțɑȮɦǿ 2. In the G92 mode, scrolled thread cutting is not executed.

ᴹ˿ᢉᢆوᣱ࣊ɁขްᴥҒҭᣱ࣊ 100 m/minᴦᴻ <Determining the Spindle Speed (Cutting Feedrate: 100 m/

min)>

щȻʹ˂ɹȾɛɞҤ᪅ࡾ Limits due to the workpiece and cutting tool

370 min�1 Ɂ˿ᢉᢆوᣱ࣊ȺǾɀȫҒɝӏࡾɥᚐȗɑȬǿ Thread cutting is executed at spindle speed of 370 min�1.

2 าᜤ 2 NOTE

˨ᜤɁୣϏɂȕȢɑȺɕՎᐎϏȺȬǿӏࡾస͔ȾɛȶȹɂǾ២ᔸȟ۾
ȠȢȽɝǾɿ˂ʦɬʳ˂ʪȾȽɞکնɗɀȫɁʴ˂ʓȟඩȪȢӏࡾȺ
ȠȽȗکնȟȕɝɑȬǿȰɁɛșȽکնȾɂǾӏࡾస͔ɥ۰ȪȹȢ
ȳȨȗǿ

The above numerical values are only for reference.  Depending on the 

selected cutting conditions, the cutting load may become excessive.  If 

a servo alarm occurs, or if the thread lead cannot be machined 

correctly, change the cutting conditions.

X200.0 Z150.0 M09; ..................... G00 X200.0 Z150.0 M09;............. ʉʶʍʒʢʍʓȟஉوȺȠ
ɞͱᏚȾᣞɝȺሉӦ

Positioning at a point at a 

rapid traverse rate where 

the turret head can be 

rotated

M01; M01;

L1

L2

80

20

I7
0

I1
0

6

I1
0

0

12

3
4

Lead: 3 mm
Material: AISI 1045 (Carbon Steel)

Rapid Traverse

Cutting Feed

ʴ˂ʓᴷ3 mm
యᴷS45C

ᣞɝ

Ғҭᣞɝ

ᴥmin�1ᴦ
3.14

1000V

S • D  u 85

1000 u 100
N = = 374 = (min�1)
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ᴹ˪ީпɀȫɁአᴻ <Calculating the Incomplete Thread Portions>

2 าᜤ 2 NOTE

ɀȫጀ࣊ȟ 1/100 Ɂکն If “thread accuracy = 1/100”

1 “G32 ɀȫҒɝǾG92 ɀȫҒɝɿɮɹʵ ”ᴥ105 ʤ˂ʂᴦ 1 “G32 Thread Cutting, G92 Thread Cutting Cycle” (page 105)

᪨Ɂ5 L1, L2 ɂǾአϏɛɝᩋȢȻȶȲȟɛȗɁȺǾL1 = 3 mm, 

L2 = 1 mm ȻȪɑȬǿ
5When writing a program, L1 and L2 should be longer than the 

calculated theoretical values.  Therefore, L1 and L2 should be set 

to 3 mm and 1 mm, respectively.

1 ȕȲɝɁҒᣅɒȨɥو 0.1 mm ȻȪȹǾ11 ɀȫɥҒو
ɝɑȬǿ

The thread is cut eleven times as depth of cut per thread 

cutting is 0.1 mm.

3.0 3.61
2.23 mm

3.0
0.62 mm

N • P • A
1800 1800

× 370 ×
L1 > ==

N • P
1800 1800L2 > ==

370 ×

O1;

N1;

G00 T0101;

G97 S370 M03; ........................................................ 370 min�1 Ɂᢆوᣱ࣊Ⱥቼ 1 ˿ᢉඩ
ᢆ

Starting the spindle 1 in the normal 

direction at 370 min�1

X106.0 Z20.0 M08; .................................................. ɀȫҒɝɁᩒܿཟ aȾᣞɝȺሉ
Ӧ

Positioning at point a, the start 

point for thread cutting, at a rapid 

traverse rate

Z�0.35; .................................................................b ɀȫҒɝӦͽɥᩒܿ Starting the thread cutting operation

G32 X68.0 F3.0;....................................................c • Z�0.35 

1 ᄻɁҒᣅɒཟو
• Z�0.35 

Z-axis position of the first thread 

cutting path

G00 Z20.0; ...........................................................d • X68.0 

ɀȫɁጶཟ
• X68.0 

The end point of thread cutting

X106.0; .................................................................a • F3.0 

ʴ˂ʓ
• F3.0 

Thread lead

Z�0.65; ..................................................................... 2 ᄻɁҒᣅɒཟو Z-axis position of the second thread 

cutting path

G32 X68.0;

G00 Z20.0;

X106.0;

Z�0.9; ....................................................................... 3 ᄻɁҒᣅɒཟو Z-axis position of the third thread 

cutting path

G32 X68.0;

G00 Z20.0;

X106.0;

Z�1.1; ....................................................................... 4 ᄻɁҒᣅɒཟو Z-axis position of the fourth thread 

cutting path

G32 X68.0;

G00 Z20.0;

X106.0;

Z�1.3; ....................................................................... 5 ᄻɁҒᣅɒཟو Z-axis position of the fifth thread 

cutting path

G32 X68.0;

G00 Z20.0;

X106.0;

Z�1.45; ..................................................................... 6 ᄻɁҒᣅɒཟو Z-axis position of the sixth thread 

cutting path

G32 X68.0;

G00 Z20.0;

X106.0;

Z�1.6; ....................................................................... 7 ᄻɁҒᣅɒཟو Z-axis position of the seventh thread 

cutting path
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2-18 G34 ժ۰ʴ˂ʓɀȫҒɝ
G34 Variable Lead Thread Cutting

ɀȫɁ 1 ᦀɥ͎ȬߵӏᦀɑȲɂນۄȕȲɝɁʴ˂ʓɁᢆو
ɞȦȻȾɛɝǾժ۰ʴ˂ʓɁɀȫҒɝȟȺȠɑȬǿ

Specifying an increment or decrement value for a lead per 

screw revolution enables variable lead thread cutting to be 

performed.

G32 X68.0;

G00 Z20.0;

X106.0;

Z�1.75; ..................................................................... 8 ᄻɁҒᣅɒཟو Z-axis position of the eighth thread 

cutting path

G32 X68.0;

G00 Z20.0;

X106.0;

Z�1.85; ..................................................................... 9 ᄻɁҒᣅɒཟو Z-axis position of the ninth thread 

cutting path

G32 X68.0;

G00 Z20.0;

X106.0;

Z�1.95; ..................................................................... 10 ᄻɁҒᣅɒཟو Z-axis position of the tenth thread 

cutting path

G32 X68.0;

G00 Z20.0;

X106.0;

Z�2.0; ....................................................................... 11 ᄻɁҒᣅɒཟو Z-axis position of the eleventh 

thread cutting path

G32 X68.0;

G00 Z20.0;

X106.0 M09;

X200.0 Z100.0 M05; ................................................ ʉʶʍʒʢʍʓȟஉوȺȠɞͱᏚ
ȾᣞɝȺሉӦ

Positioning at a point where the 

turret head can be rotated, at a 

rapid traverse rate

M30;
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˩ᜤɮʳʃʒɂǾɬʓʶʃ FᴥɀȫɁژటʴ˂ʓᴦȺ 8.0Ǿɬ
ʓʶʃ Kᴥɀȫ 1 ນᦀᴦȺۄȕȲɝɁʴ˂ʓᢆو 0.3 ɥ͎
ȪȲکնɁȺȬǿ

The figure shows an example where 8.0 is specified by 

address F (standard screw lead) and 0.3 is specified by 

address K (lead increment or decrement per revolution).

ᴹʃʒʶ˂ʒɀȫᴻ
<Straight thread cutting>

G34 X(U)_ F(E)_ K_ Q_;

ᴹʐᴪʛɀȫᴻ
<Tapered thread cutting>

G34 X(U)_ Z(W)_ F(E)_ K_ Q_;

2 าᜤ 2 NOTE

1. K ȟඩɁϏɁکնۄӏʞʍʋȻȽɝǾ២ɁϏɁکնນߵʞʍʋȻ
ȽɝɑȬǿ

1. A positive value of K indicates incremental pitches and a negative 

value of K indicates decremental pitches.

X(U),Z(W) ....................................... ɀȫɁጶཟ Thread cutting end point

F ..................................................... ɀȫɁژటʴ˂ʓ
͎ኰٍᴥmm/revᴦ ᴷ0.001 ᵻ 999.999

Standard screw lead

Programmable range (mm/rev) :0.001 to 

999.999

E ..................................................... ɀȫɁژటʴ˂ʓ

2 าᜤ

ɬʓʶʃ E ɂǾጀ߈ʴ˂ʓɀȫҒɝӏࡾɥᚐș
ȻȠȾ͎ȪɑȬᴥʛʳʫ˂ʉ No.1229.1=1ᴦǿ
͎ኰٍᴥmm/revᴦK 0.00001 ᵻ 999.99999

Standard screw lead

2 NOTE

Specify address E when cutting precision lead 

threads (parameter No. 1229.1 = 1).

Programmable range (mm/rev) : 0.00001 to 

999.99999

K ..................................................... ɀȫ 1 ນᦀۄȕȲɝɁʴ˂ʓᢆو
͎ኰٍᴷF ɑȲɂ E Ȼպȫ

Lead increment or decrement per revolution

Programmable range : Same as address F 

or address E

Q .................................................... ɀȫҒɝᩒܿʁʟʒᜏ࣊
͎ኰٍᴥ࣊ᴦK 0.001 ᵻ 360.000

2 าᜤ

ɬʓʶʃ Q ɂǾ۹సɀȫҒɝӏࡾɥᚐșȻȠȾ
͎ȪɑȬǿ

Thread cutting start shift angle

Programmable range (degrees) : from 0.001 

to 360.000

2 NOTE

Address Q is used for multiple thread cutting.

F(8.0)

F+K (8.0+0.3=8.3)

F+2K (8.0+2×0.3=8.6)

F+3K (8.0+3×0.3=8.9)

F+4K (8.0+4×0.3=9.2)

Lead axis

Lead axis

ʴ˂ʓᢉ

ʴ˂ʓᢉ
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2. ɀȫɁʴ˂ʓȟඩȪȢᜫްȨɟȹȗȽȗکնɬʳ˂ʪ (P93) ȟᄉ
ႆȪɑȬǿ

2. If the screw lead is not set properly, an alarm (P93) occurs.

3. ʐ˂ʛɀȫɁʴ˂ʓɂᩋᢉտɁʴ˂ʓɥ͎ȪɑȬǿ 3. The lead in the longitudinal axis direction is specified for the taper 

thread lead.

a<45qɁȻȠ ʴ˂ʓɂ Z ᢉտ When a<45q, Lead is in Z-axis direction.

a>45qɁȻȠ ʴ˂ʓɂ X ᢉտ When a>45q, Lead is in X-axis direction.

a = 45qɁȻȠ ʴ˂ʓɂ Z,X ᢉտȼȴɜȺɕժ When a = 45q, Lead can be in either Z or X-axis direction.

4. ʐ˂ʛɀȫҒɝ͎ȾɂǾ֚ᣱˢްҤॅɥΈႊȪȽȗȺȢȳȨ
ȗǿ

4. The constant surface speed control function should not be used for 

taper thread cutting.

5. ˿ᢉɁᢆوᣱ࣊ɂǾᔳҭɝȞɜ̈́˨ҭɝɑȺˢްȾίȶȹȢȳȨ
ȗǿ

5. The spindle speed should be kept constant throughout from rough 

cutting until finishing.

6. ɀȫɁᣞɝᣱ࣊ȟఊ۾Ғҭᣞɝᣱ࣊ɥᠯȬȻǾఊ۾Ғҭᣞɝᣱ࣊
ȾɹʳʽʡȨɟɑȬǿ

6. If the thread cutting feedrate exceeds the maximum cutting 

feedrate, the feedrate is clamped at the maximum cutting feedrate.

7. ɀȫҒɝ˹ɂʴ˂ʓɥᆬίȬɞȲɔȾǾɀȫɁᣞɝᣱ࣊ȟఊ۾Ғ
ҭᣞɝᣱ࣊ɥᠯȬکնɕȕɝɑȬǿ

7. To assure the lead during thread cutting, the cutting feedrate may 

exceed the maximum cutting feedrate.

8. պఙᣞɝ (G94) ͎ɁȻȠȺɕǾɀȫҒɝ͎ɂպఙᣞɝȾȽ
ɝɑȬǿ

8. Synchronized feed is applied in thread cutting even with an 

asynchronous feed command (G94).

9. ɀȫҒɝ˹Ǿ˿ᢉɴ˂ʚʳɮʓɂིӛȺ 100% ȾِްȨɟɑȬǿ 9. Spindle override is invalid and the speed is fixed at 100% during 

thread cutting.

10. G34 ᚐ˹ȾͅɁᒲӦᤆᢆʬ˂ʓȾҒఉțɞȻǾඒɁɀȫҒɝȺ
ɂȽȗʠʷʍɹɥᚐऻǾᒲӦᤆᢆɥϦඨȪɑȬǿ

10. When the mode is switched to another automatic mode while G34 

is being executed, the next block that contains no thread cutting 

commands is executed and then automatic operation stops.

11. G34 ᚐ˹Ⱦਖ਼Ӧʬ˂ʓȾҒఉțɞȻǾඒɁɀȫҒɝȺɂȽȗʠ
ʷʍɹɥᚐऻǾᒲӦᤆᢆɥϦඨȪɑȬǿ

11. When the mode is switched to manual mode while G34 is being 

executed, the next block that contains no thread cutting commands 

is executed and then automatic operation stops.

12. ɬʓʶʃ Q ᴥɀȫҒɝᩒܿʁʟʒᜏ࣊ᴦɂʬ˂ʊʵȺɂȕɝɑȮ
ɦǿG34 Ⱥɬʓʶʃ Q Ɂ͎ȟིȗکնǾ“Q 0” ȻɒȽȨɟɑ
Ȭǿ

12. Address Q (thread cutting start shift angle) is not modal. If address 

Q is not specified in G34, “Q0” is assumed.

13. G34 Ⱥɬʓʶʃ Q Ⱦ 360.000 ɥᠯțɞϏɥ͎ȪȲکնǾ
“Q360.000” ȻɒȽȨɟɑȬǿ

13. If a value exceeding 360.000 is specified for address Q, 

“Q360.000” is assumed. 

ɀȫҒɝ˿ᢉɴ˂ʚʳɮʓȾȷȗȹᴥɴʡʁʱʽᴦ Thread Cutting Spindle Speed Override (Option)

˿ᢉɴ˂ʚʳɮʓʦʉʽȺɀȫҒɝɁୣᢆوɥ۰ȪȹɕǾ
ɀȫҒɝᩒܿཟɂ۰ɢɝɑȮɦǿɑȲǾ˿ᢉɴ˂ʚʳɮʓʦ
ʉʽȺɀȫҒɝɁୣᢆوȟ۰ȨɟȲکնǾඒɁɀȫҒɝᩒ
ܿȾӛȾȽɝɑȬǿ

Even if the thread cutting speed is changed with the spindle 

speed override button, the thread cutting start point is not 

changed. If the thread cutting speed is changed with the 

spindle speed override button, the change becomes valid when 

the next thread cutting operation starts.

a°

W

U/2

X-axis

End point

Tapered thread section

Start point

Z-axis

Xᢉ

ጶཟ

ʐ˂ʛɀȫ

ܿཟ

Zᢉ
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2-19 G51.2ᴥG251ᴦʧʴɾʽӏࡾǾG50.2ᴥG250ᴦʧʴɾʽӏࡾɷʭʽʅʵᴥɴʡʁʱʽᴦ
G51.2 (G251) Polygon Cutting, G50.2 (G250) Polygon Cutting Cancel (Option)

ʧʴɾʽӏࡾȻɂǾʹ˂ɹᴥ˿ᢉᴦȻࡾщᴥࡾᢆوщ˿ᢉᴦ
ɥˢްɁလȺᢆوȨȮɞȦȻȾɛȶȹǾ۹ᜏढɁढɥӏ
щɁҏɁ͇ȤࡾȻᢆوщɁࡾȬɞȦȻȺȬǿʹ˂ɹȻࡾ
టୣɥ۰ȬɞȻǾهᜏढɗфᜏढȽȼᤏȶȲढȟӏࡾȺ
ȠɑȬǿɑȲǾ࣋ൈᛃᩖɥҟႊȪȹǾC ᢉȻ X ᢉȺ۹ᜏढ
ɥӏࡾȬɞɛɝɕᅽᩖȺӏࡾȺȠɞȻȗșҟཟȟȕɝɑȬǿ
ȪȞȪǾՋ߈Ƚ۹ᜏढȾȽɜȽȗȻȗșඑཟȟȕɝǾˢᓐȾ
ȾᤛࡾᜏʦʵʒǾфᜏʦʵʒɁʦʵʒᭀɗфᜏʔʍʒɁӏه
ႊȨɟɑȬǿ

Polygon machining is a function to generate a polygon by 

rotating the workpiece (spindle) and the tool (rotary tool 

spindle) at a fixed ratio. By changing the rotating speed ratio 

and the number of teeth set on the tool, polygons such as 

squares and hexagons can be machined. This function has the 

advantage that it can machine a polygon in a shorter time than 

if it were done by controlling the X-axis and C-axis using the 

polar coordinate interpolation function. However, polygons 

generated using the polygon machining function are not 

precise polygonal shapes and thus the function is mainly used 

for machining bolt heads (square, hexagon) and also hexagon 

nuts.

M306;

M03(M04) S_ ;

G51.2 P_ Q_ R_ ;

:
G50.2;

M05;

M307;

5ቼ 2 ˿ᢉ̈́റɁൡಽȺǾቼ 2 ˿ᢉȻࡾᢆوщ˿ᢉᩖɁʧʴɾʽӏ
” ; _նɂǾ“G51.2 H2 D3 P_ Q_ Rکɥᚐșࡾ Ȼ͎ȪɑȬǿ“H2 

D3 ” Ɂ͎ȟȽȗکնɂǾቼ 1 ˿ᢉȻࡾᢆوщ˿ᢉᩖɁʧʴɾʽ
ӏࡾȾȽɝɑȬǿ

5When executing polygon machining between spindle 2 and the 

rotary tool spindle with the headstock 2 specification machine, 

specify “G51.2 H2 D3 P_ Q_ R_ ;”. If “H2 D3” is not specified, 

polygon machining between spindle 1 and the rotary tool spindle is 

executed.

2 าᜤ 2 NOTE

1. ˿ᢉɁᢆوᣱ࣊ȝɛɆᢆوտɂǾS ͎Ⱦɛɞᢆوᣱ࣊ȝɛɆ
M ͎ȾɛɞᢆوտȾȽɝɑȬǿ

1. The spindle speed and rotational direction are as specified by the 

S code and M code.

2. ɂǾG51.2࣊ᣱᢆوщᢉɁࡾᢆو Ⱥ͎Ȩɟɞ˿ᢉȻࡾᢆوщ˿
ᢉɁᢆوȾɛɝขްȪɑȬǿ

2. The rotary tool spindle speed is determined by the rotation ratio 

between the spindle and the rotary tool spindle specified in the 

G51.2 block.

3. տɂǾG51.2ᢆوщ˿ᢉɁࡾᢆو Ⱥ͎Ȩɟɞ Qᴥࡾᢆوщ˿
ᢉᢆوᴦɁቺհȾɛɝขްȪɑȬǿȷɑɝǾQ Ɂቺհȟ “+”

ɁȻȠɂǾࡾᢆوщ˿ᢉɂ˿ᢉȻպȫտȾᢆوȪǾQ Ɂቺհȟ
“ ᴪ ” ɁȻȠɂǾࡾᢆوщ˿ᢉɂ˿ᢉȻᣡտȾᢆوȪɑȬǿ

3. The rotational direction of the rotary tool spindle is determined by 

the minus or plus sign of address Q (rotation ratio of the rotary tool 

spindle) specified in the G51.2 block. That is, when address Q is 

specified with a “+” sign, the rotary tool spindle rotates in the same 

direction as the spindle, and when address Q is specified with a “-” 

sign, the rotary tool spindle rotates in the opposite direction from 

the spindle.

4. ˩ᜤɁکնɂʧʴɾʽӏࡾȟɷʭʽʅʵȨɟɑȬǿ 4. Polygon machining is canceled by the following.

• G50.2 ͎ • G50.2 command

• ໃȪɖ • Turning off the power

• ࢠϦඨ • Emergency stop

M306 ............................................... ʧʴɾʽʬ˂ʓˁɴʽ Polygon mode ON

M307 .............................................. ʧʴɾʽʬ˂ʓˁɴʟ Polygon mode OFF

P, Q ................................................ ˿ᢉȻࡾᢆوщ˿ᢉɁᢆوᴥ P_: Q_ ᴦ
Pᴷ˿ᢉ
͎ኰٍᴷ
1 ᵻ 999 ɁୣϏ
Qᴷࡾᢆوщ˿ᢉ
͎ኰٍᴷ
1 ᵻ 999 ɁୣϏᴥᢆوտɂඩᢆᴦ
�1 ᵻ �999 ɁୣϏᴥᢆوտɂᣡᢆᴦ

ᴷ
˿ᢉᢆوᣱ࣊ȟ 600min�1Ǿࡾᢆوщ˿ᢉ
ȟ࣊ᣱᢆو 1200min�1 ɁکնǾP1 Q2 Ȼ
͎ȪɑȬǿ

Rotation ratio between the spindle and the 

rotary tool spindle (P_: Q_)

P: Spindle

Programmable range: 

Integer value from 1 to 999

Q: Rotary tool spindle

Programmable range:

Integral value from 1 to 999 (direction of 

rotation: normal)

Integral value from -1 to -999 (direction of 

rotation: reverse)

Example:

If the spindle speed is 600 min�1 and 

rotary tool spindle speed is 1200 min�1, 

specify P1Q2.

R .................................................... պఙ˿ᢉͱᄾʁʟʒᦀ Shift amount of synchronized spindle phase
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• ʴʅʍʒ • Reset

5. ʟɭ˂ʓʥ˂ʵʓȺɕǾ˿ᢉȻࡾᢆوщ˿ᢉɁպఙৰɂίધȪ
ɑȬǿ

5. The spindle and the rotary tool spindle synchronization states are 

held even at feed hold.

6. ʧʴɾʽӏࡾ͎Ǿࡾᢆوщ˿ᢉȾߦȪȹඩᢆ͎ɕᣡᢆ͎
ɕоӌȨɟȹȗȽȢȹɕǾࡾᢆوщ˿ᢉɁᢆوɂᩒܿȨɟɑȬǿ

6. When polygon machining is specified, even if neither a spindle 

start in the normal direction nor a spindle start in the reverse 

direction is specified for the rotary tool spindle, the rotary tool 

spindle starts rotating.

7. ʧʴɾʽӏࡾ˹Ⱦࡾᢆوщ˿ᢉϦඨȟ͎ȨɟɞȻǾ˿ᢉȟᢆو
˹Ⱥɕࡾᢆوщ˿ᢉɁᢆوɂϦඨȪɑȬǿ

7. If a rotary tool spindle stop is specified during the polygon 

machining mode, the rotary tool spindle stops rotating even if the 

spindle is rotating.

8. ʧʴɾʽӏࡾʬ˂ʓ˹Ǿࡾᢆوщ˿ᢉȾߦȬɞᢆو͎ᴥS ͎ᴦ
ȝɛɆ֚ᣱˢްҤॅɂིӛȺȬǿȲȳȪǾʬ˂ʊʵɂȨɟɑ
ȬɁȺǾʧʴɾʽӏࡾȟɷʭʽʅʵȨɟȲऻȺӛȾȽɝɑȬǿ

8. The rotation speed command (S code) and constant surface speed 

control are invalid for the rotary tool spindle during the polygon 

machining mode. Note that the modal is updated, so these 

commands will be validated when the polygon machining is 

canceled.

9. ͎ȨɟȲ˿ᢉɁᢆوᣱ࣊ȟࡾᢆوщ˿ᢉɁఊᯚᢆوᣱ࣊ɥᠯț
ȲکնǾࡾᢆوщ˿ᢉȟఊᯚᢆوᣱ࣊ɥᠯțȽȗɛșȾǾ˿ᢉɁ
ɥɹʳʽʡȪɑȬǿ࣊ᣱᢆو

9. If the specified spindle rotation speed exceeds the maximum 

rotation speed of the rotary tool spindle, the spindle rotation speed 

is clamped so that the speed of the rotary tool spindle does not 

exceed the maximum rotation speed.

10. G51.2 ȟ͎ȨɟɞȻǾ͖Ɂᢆوᣱ࣊ȺᢆوȪȹȗɞ˿ᢉɂǾ
ɬʓʶʃ P, Q Ɂᢆو͎ȾिȶȲᢆوᣱ࣊ȾȽɞɑȺӏນᣱȪ
ȹ˿ᢉպఙৰȾȽɝɑȬǿȨɜȾȰɁऻǾɬʓʶʃ R Ⱥ͎Ȩ
ɟȲᢆوͱᄾȾȽɞɛșȾͱᄾնɢȮȟᚐɢɟɑȬǿ

10. If G51.2 is specified, the spindle rotating at an arbitrary rotation 

speed accelerates/decelerates to the rotation speed determined by 

the rotation ratio of addresses P and Q, then the spindle goes into 

the synchronized state. After that, the phases are aligned to realize 

the rotation phase specified by address R.

11. G51.2 ȝɛɆ G50.2 ɂǾԨʠʷʍɹȺ͎ȪȹȢȳȨȗǿ 11. Specify the G51.2 and G50.2 commands in a block without other 

commands.

12. ɬʓʶʃ R Ɂ͎ȟȽȗکնǾR0 ȻɒȽȨɟɑȬǿ 12. If address R is not specified, “R0” is assumed.

13. ɬʓʶʃ Rᴥպఙ˿ᢉͱᄾʁʟʒᦀᴦȾɂǾࡾᢆوщ˿ᢉɁʶ
ʟɫʶʽʃཟᴥ1 αհᴦȞɜɁʁʟʒᦀɥ͎ȪɑȬǿ˿ᢉᢆو
ȾߦȪȹɁʁʟʒᦀȺɂȕɝɑȮɦǿ

13. For address R (synchronous spindle phase shift), specify the shift 

from the reference point (one rotation signal) of the rotary tool 

spindle. This is not the shift in relation to the spindle.

14. ɬʓʶʃ P ɑȲɂ Q Ɂ͎ȟȽȗکնǾɬʳ˂ʪ (P33) ȟᄉႆȪ
ɑȬǿ

14. If address P or Q is not specified, an alarm (P33) occurs.

15. ʧʴɾʽʬ˂ʓ˹Ⱦɬʓʶʃ P, Q, ɑȲɂ R Ɂ͎Ϗɥ۰ȪȲ
ȗکնɂǾѓ࣊ G51.2 ɥ͎ȪȹȢȳȨȗǿȦɁکնǾɬʓʶʃ
R ɂԨȺ͎ȺȠɑȬȟǾɬʓʶʃ P, Q ɥ࿁Ⱥɕ۰Ȭɞک
նɂǾɬʓʶʃ P, Q Ɂ˵ɥ͎ȪȹȢȳȨȗǿ

15. To change the value specified in address P, Q or R during the 

polygon mode, specify G51.2 again. In this case, address R can be 

specified independently. However, if the value of either address P 

or Q is changed, always specify both address P and Q.

ᴷ Example:

T0101 ; ........................................... щ˿ᢉᤣࡾᢆو Selecting the rotary tool spindle

M46 ;

M306 ; ............................................ ʧʴɾʽʬ˂ʓˁɴʽ Polygon mode ON

M03 S_ ; ......................................... ˿ᢉඩᢆ Starting the spindle in the normal direction

G51.2 P_ Q_ R_ ; ..........................

:
ʧʴɾʽӏࡾᩒܿ Starting polygon machining

G50.2 ; ........................................... ʧʴɾʽӏࡾɷʭʽʅʵ Polygon machining cancel

M05 ; .............................................. ˿ᢉϦඨ Spindle stop

M307 ; ............................................ ʧʴɾʽʬ˂ʓˁɴʟ Polygon mode OFF
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2-20 G52 ʷ˂ɵʵ࣋ൈጕᜫް
G52 Setting Local Coordinate System

ʹ˂ɹ࣋ൈጕᴥG54 ᵻ G59ᴦȺɁʡʷɺʳʪɁӏࡾՁཟɥʁ
ʟʒȨȮȹǾȨɜȾ࣋ൈጕɥͽɞȦȻȟȺȠɑȬǿG52 Ɂ
ʷ˂ɵʵ࣋ൈጕɥᜫްȪȹɕǾЫɁʹ˂ɹ࣋ൈጕ G54 ᵻ G59 

Ⱦɂफᬭɥ˫țɑȮɦǿ

It is possible to shift the workpiece zero point of the program 

created in the work coordinate system (G54 - G59) and 

establish new coordinate systems.  Even if the G52 local 

coordinate system is set, the original work coordinate system 

(G54 - G59) is not affected.

2 าᜤ 2 NOTE

1. ɬʓʶʃ Y(V) ɂǾY ᢉ̈́റȺɁɒ͎ȺȠɑȬǿ 1. Address Y(V) can be specified with Y-axis specifications only.

2. ʷ˂ɵʵ࣋ൈጕɂǾඒɁȻȠȾɷʭʽʅʵȨɟɑȬǿ 2. The local coordinate system is canceled by the following 

operations:

• “G52 X0 Y0 Z0 B0 C0;” Ȼ͎ȪȲȻȠ • When “G52 X0 Y0 Z0 B0 C0;” is specified.

• ਖ਼ӦȺпᢉɁՁཟे࢜ɥȪȲȻȠ • When all axes are returned to the zero points manually.

3. ʷ˂ɵʵ࣋ൈጕɂǾ @ᴥʴʅʍʒᴦɷ˂ɗ NC ɁʴʅʍʒৰȺ
ɂɷʭʽʅʵȨɟɑȮɦǿʷ˂ɵʵ࣋ൈጕɥΈႊȬɞکնɂǾ॒
ȭɷʭʽʅʵɁ͎ᴥG52 X0 Y0 Z0 B0 C0;ᴦɥᚐȪȹȢȳȨ
ȗǿ

3. A local coordinate system is not canceled by pressing the @ 

(RESET) key or by resetting the NC unit.  Specify the local 

coordinate system cancel command (G52 X0 Y0 Z0 B0 C0;) when 

using a local coordinate system.

4. щवᛃඩʬ˂ʓ˹ᴥG41, G42ᴦȾࡾ G52 ɥ͎ȬɞȻǾˢᄑ
Ⱦࡾщवᛃඩʬ˂ʓɂɷʭʽʅʵȨɟɑȬǿ

4. If the G52 command is specified in the tool radius offset mode 

(G41 or G42), the tool radius offset mode is temporarily canceled.

5. G52 ɥ͎ȪȲऻǾఊқɁሉӦ͎ɂɬʠʇʴʯ˂ʒȺ͎Ȫȹ
ȢȳȨȗǿ

5. When the G52 command is specified, the first axis movement 

command after the execution of G52 must be specified using 

absolute values.

6. G50 Ɂ͎Ⱥʹ˂ɹ࣋ൈጕɥᜫްȪȲکնǾʷ˂ɵʵ࣋ൈጕɂ
ɷʭʽʅʵȨɟɑȬǿȲȳȪǾG50 ɁʠʷʍɹȺ࣋ൈጕȟ͎Ȩ
ɟȽȞȶȲᢉɁʷ˂ɵʵ࣋ൈጕɂ۰ԇȪɑȮɦǿ

6. When a work coordinate system is set with the G50 command, the 

local coordinate system is canceled.  However, the coordinate 

system of an axis for which no coordinate system is specified in a 

G50 block remains unchanged.

2-21 G53 ൡಽ࣋ൈጕᤣ
G53 Selecting Machine Coordinate System

ൡಽ࣋ൈጕȻɂǾX, Y, Z ɁൡಽՁཟɥ˹॑ȻȪȲ࣋ൈጕɥȗ
ȗɑȬǿ

The machine coordinate system means the coordinate system 

having its origin at the machine zero point of X-, Y- and Z-axes.

G52 X_ Y_ Z_ B_ C_;

• X, Y, Z, B, C ........................ ʹ˂ɹ࣋ൈጕɥʁʟʒȨȮɞᦀ
͎ȪȲȻȠɁͱᏚȟʷ˂ɵʵ࣋ൈጕɁՁ
ཟȾȽɝɑȬǿ

Amount of shift of the work coordinate 

system

The position at the time of designation of the 

command is taken as the zero point of the 

local coordinate system.

G55
G56

G57

G58

(Local Coordinate System)

(G54: Work Coordinate System 1)

(Local Coordinate System)

(G59: Work Coordinate System 6)

(Machine Coordinate System)

Zero Point in the Machine Coordinate System

ᴥʷ˂ɵʵ࣋ൈጕᴦ

ᴥG54  Kʹ˂ɹ࣋ൈጕ 1ᴦ

ᴥʷ˂ɵʵ࣋ൈጕᴦ

ᴥG59  Kʹ˂ɹ࣋ൈጕ 6ᴦ

ᴥൡಽ࣋ൈጕᴦ

ൡಽ࣋ൈጕɁՁཟ
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G53 ɥ͎ȬɞȻǾȕɞขɑȶȲͱᏚȾࡾщɥᣞɝȺሉӦ
ȨȮɞȦȻȟȺȠɑȬǿ
ɑȲǾʉʶʍʒʢʍʓɥஉوժᑤȽͱᏚȾሉӦȨȮȹǾӏࡾ
ɥጶ̘ȨȮȲȗȻȠȽȼȾ͎ȪɑȬǿ

It is possible to move a cutting tool to a fixed position at rapid 

traverse by specifying the G53 command.

Also specify the G53 command to retract the turret to the turret 

rotation position before finishing the machining.

5ൡಽ࣋ൈϏɂǾ႕ᬂȺ᚜ᇉȨɟɞး٣ͱᏚᴥൡಽ࣋ൈᴦȺੰ૱Ⱥ
ȠɑȬǿ

5The machine coordinate values of the axes can be confirmed by 

the present position (machine coordinate) displayed on the screen.

2 าᜤ 2 NOTE

1. G53 ɂ 00 ɺʵ˂ʡɁ G ɽ˂ʓȺȬǿ 1. The G53 command is a “00” group command.

ʹʽʁʱʍʒȽ G ɽ˂ʓȽɁȺǾ͎ȪȲʠʷʍɹɁɒӛȺ
Ȭǿ

The G53 command is one-shot code.  It is valid only in the 

specified block.

2. ᒲӦҏа R ᛃඩɥɷʭʽʅʵȪȽȗȺ G53 ɥ͎ȬɞȻǾˢ
ᄑȾᒲӦҏа R ᛃඩȟɷʭʽʅʵȨɟǾ͎ͱᏚȾͱᏚขɔȨɟ
ɑȬǿ

2. If the G53 command is specified without canceling the automatic 

tool nose radius offset mode, positioning is made to the specified 

position by canceling the automatic tool nose radius offset mode 

temporarily.

ᴷ Example:

G53 ɁΈႊศ Programming using G53

ʉʶʍʒʢʍʓɁஉوͱᏚɥൡಽ࣋ൈጕȺ X�50.0, Z�60.0

ɁͱᏚȻȪȹǾʡʷɺʳʪɥͽȪɑȬǿ
To write a program assuming that the turret head rotation 

position is (X�50.0, Z�60.0) in the machine coordinate 

system.

G53 G00 X(U)_ Z(W)_ ;

G53 G01 X(U)_ Z(W)_ F_ ;

• G00 ...................................... ᣞɝሉӦ͎ Calls positioning at a rapid traverse rate.

• G01 ...................................... ᄽ፷Ғҭ͎ Calls the linear interpolation mode.

• X, Z ...................................... ɬʠʇʴʯ˂ʒ͎ᴥൡಽ࣋ൈϏᴦ Specifies the cutting target point in absolute 

values. (coordinate values in the machine 

coordinate system)

• U, W .................................... ɮʽɹʶʫʽʉʵ͎ᴥး٣ͱᏚȞɜɁሉ
ӦᠾᫌȻտᴦ

Specifies the cutting target point in 

incremental values. (direction and distance 

of movement from the present position)

• F........................................... ᣞɝᣱ࣊ Specifies the feedrate.

O1;

N1;

G50 S2000;

G00 T0101;

G96 S180 M03;

:

: ӏࡾʡʷɺʳʪ Machining program

:

G0 U1.0 Z10.0 M09;

G53 G00 X�50.0 Z�60.0; .......................................... ൡಽՁཟȞɜ X�տȾ 50 mm, Z�
տȾ 60 mm ɁͱᏚȾࡾщɥሉӦ

Moving the tool at the position, �50 

mm in the X-axis direction and �60 

mm in the Z-axis direction at a rapid 

traverse rate

M01;

60 mm

50 mm

Turret Head Rotation Position

Machine Zero Point

(In Diameter)

ʉʶʍʒʢʍʓஉوͱᏚ
ൡಽՁཟे࢜ͱᏚ

ᴥᄽवϏᴦ
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2-22 G54 ᵻ G59 ʹ˂ɹ࣋ൈጕᤣ
G54 to G59 Selecting Work Coordinate System

ʹ˂ɹ࣋ൈጕɁᜫްȻɂǾ͖ȾขɔȲӏࡾՁཟȟൡಽ˨Ɂ
ȼȦȾȕɞɁȞൡಽϫȾଡ଼țɞȦȻɥȗȗɑȬǿ

The operation to “set a work coordinate system” means the 

operation by which the NC recognizes the location of the 

workpiece zero point which is determined arbitrarily.

ȕɜȞȫɔ ‘ ʹ˂ɹɴʟʅʍʒ ’ ႕ᬂȺ 6 ȷɁʹ˂ɹ࣋ൈጕɥ
ᜫްȪȹȝȠǾG54 ᵻ G59 ͎ȾɛɝǾȼɁʹ˂ɹ࣋ൈጕɥ
ΈႊȬɞȞɥᤣȪɑȬǿ

Six work coordinate systems are preset using the ‘WORK 

OFFSET’ screen and which of the work coordinate systems is 

used is specified by a G54 to G59 command.

G54aG59 ɂǾʹ˂ɹɁቼ 1 ሌȻቼࡾ 2 ȬɞࡾሌɥᣵፖȺӏࡾ
ȻȠȾΈႊȪɑȬǿɑȲǾቼ 2 ˿ᢉ̈́റȾȝȗȹɂǾቼ 1

˿ᢉϫȺʹ˂ɹɁቼ 1 ȪȲऻǾʹ˂ɹɁՙຝȪɥࡾሌɥӏࡾ
ᚐȶȹǾቼ 2 ˿ᢉϫȺʹ˂ɹɁቼ 2 ȬɞȻȠȾΈࡾሌɥӏࡾ
ႊȪɑȬǿ

G54 to G59 commands are used when machining the 1st and 

the 2nd process continuously. With headstock 2 specification 

machines, these commands are used to perform the 1st 

process at spindle 1 and the 2nd process at spindle 2 

continuously by transferring a workpiece between the two 

spindles.

7า 7 CAUTION

ቼ 2 ˿ᢉ̈́റȾȝȗȹǾቼ 1 ˿ᢉȻቼ 2 ˿ᢉɁ˵Ⱥӏࡾ
ȬɞکնɂǾ‘ ʹ˂ɹɴʟʅʍʒ ’ ႕ᬂɁ ‘ цᣮɁ Z’ ɂǾ“0”

ȾȪȹȢȳȨȗǿ‘ ʹ˂ɹɴʟʅʍʒ ’ ႕ᬂɁ ‘ цᣮɁ Z’ ȾϏ
ȟоӌȨɟȹȗɞȻǾቼ 1 ˿ᢉǾቼ 2 ˿ᢉɁȼȴɜȺӏࡾȬ
ɞȻȠȺɕպˢտȾʁʟʒȨɟɞȲɔǾࡾщǾʥʵʊȝɛ
ɆʉʶʍʒʢʍʓȻʹ˂ɹǾʋʭʍɹȝɛɆผщȟࢱຒȬɞ
ժᑤॴȟȕɝɑȬǿ
ᵘൡಽɁᆍૺᵚ

With headstock 2 specification machines, set “0” at 

‘COMMON Z’ on the ‘WORK OFFSET’ screen when 

machining with spindles 1 and 2. If a value is set for this 

item, the coordinate system is shifted in the same 

direction, regardless of the spindle to be used for 

machining. This may cause interference between the tool, 

tool holder or turret head and the workpiece, chuck or 

fixture. 

[Machine damage]

2 าᜤ 2 NOTE

ໃੵоɂǾG54 ȟᤣȨɟɑȬǿ When the power is turned on, the G54 work coordinate system is 

selected automatically.

ᴷ Example:

G54 ᵻ G59 ɁΈႊศᴥ1ᴦ Programming positioning using a work coordinate 

system (G54 to G59) (1)

ቼ 1 ˿ᢉϫȺʹ˂ɹɥӏࡾȪȲऻǾቼ 2 ˿ᢉȾʹ˂ɹɥՙ
ຝȪȹӏࡾɥፕፖȪɑȬǿቼ 1 ˿ᢉϫɁʹ˂ɹ࣋ൈɂ G54

ȾǾቼ 2 ˿ᢉϫɁ࣋ൈɂ G55 ȾᜫްȪɑȬǿ

To carry out continuous operation, it is necessary to transfer 

the workpiece from spindle 1 to spindle 2.  The work 

coordinate system for spindle 1 is set to G54 and spindle 2 to 

G55.

1 ՙຝȪӏࡾɁʡʷɺʳʪȾȷȗȹɂǾ“ ʹ˂ɹɁՙຝȪ ”

ᴥ433 ʤ˂ʂᴦ
1 For examples of machining programs with workpiece transfer, 

refer to “WORKPIECE TRANSFER” (page 433).

X

Z

Y

X

Z

Y

X

Z

Y

X

Z

Y

X

Z

Y

X

Z

Y

(G56) (G54)

(G58) (G59)

(G55) (G57)

Machine Zero Point
ൡಽՁཟ

G54 (G55, G56, G57, G58, G59) X_ Y_ Z_;
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ᴷ Example:

G54 ᵻ G59 ɁΈႊศᴥ2ᴦ Programming positioning using a work coordinate 

system (G54 to G59) (2)

ቼ 1 ሌȻቼࡾ 2 щࡾɥպȫྲǾȝɛɆպȫ۶वࡾሌɁӏࡾ
ɥΈႊȪȹǾʒʽʦӏࡾɥᚐȗɑȬǿ

To carry out continuous operation of the first and second 

processes using the same chuck jaws and the same O.D. 

cutting tool.

ᴹໄ϶ᴻ <Preparation>

1. щᐗᛃඩɥΈႊȪȹǾቼࡾщढᛃඩȝɛɆࡾ 1 ሌɁࡾ
͑ɁӏࡾՁཟɥʹ˂ɹብᬂȾᜫްȪɑȬǿ

1. Set the temporary zero point for the first process on the 

workpiece end face using the tool geometry offset function 

and the tool wear offset function.

2. G54 ɁӏࡾՁཟȞɜ͑ɁӏࡾՁཟɑȺɁ Z տɁᠾᫌ
ᴥ2.0 mmᴦɥǾ‘ ʹ˂ɹɴʟʅʍʒ ’ ႕ᬂɁ “G54” Ɂ Z Ⱦ
ʨɮʔʃϏȺоӌȪɑȬǿ

2. Input the distance (2.0 mm) from the workpiece zero point 

in the G54 work coordinate system to the temporary 

workpiece zero point, measured along the Z-axis, to “Z” of 

“G54” displayed on the ‘WORK OFFSET’ screen, in a 

negative value.

3. ቼ 1 ሌȺҒҭȬɞብᬂɁɝ͍ᴥ2.0 mmᴦȻࡾ G55 Ɂӏ
ՁཟȞɜʹ˂ɹብᬂɑȺɁࡾ Z տɁᠾᫌᴥ1.5 mmᴦȻ
ྲɁʁʟʒᦀᴥ10.0 mmᴦɥӏአȪȲϏᴥ13.5 mmᴦɥǾ
‘ ʹ˂ɹɴʟʅʍʒ ’ ႕ᬂɁ “G55” Ɂ Z ȾʨɮʔʃϏȺо
ӌȪɑȬǿ

3. Input the sum (13.5 mm) of the cutting allowance (2.0 mm), 

to be removed in the first process, the Z-axis distance from 

the workpiece zero point in the G55 work coordinate 

system to the workpiece end face (1.5 mm) and the chuck 

jaw shift amount (10.0 mm) to “Z” of “G55” displayed on the 

‘WORK OFFSET’ screen, in a negative value.

ᴷ Example:

2

7
0

1
0

0

I I

10

1
0

0

1.5

I

1st Process

Workpiece Zero Point for G54

2nd Process

Workpiece Zero Point for G55

ቼ 1 ሌࡾ

G54 ɁӏࡾՁཟ

ቼ 2 ሌࡾ

G55 ɁӏࡾՁཟ

Temporary Zero Point
͑ɁӏࡾՁཟ

2

Workpiece Zero Point for G54
G54 ɁӏࡾՁཟ

10 1.5

Workpiece Zero Point for G55
G55 ɁӏࡾՁཟ

O1;

N1;

G54; .......................................................................... G54 Ɂʹ˂ɹ࣋ൈጕɥᤣ Selecting the G54 work coordinate 

system

G50 S2000;
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2-23 G65 ʨɹʷ֣ҋȪᴥʹʽʁʱʍʒᴦ
G65 Macro Call (One-Shot)

G65 ɥ͎ȬɞȻǾɬʓʶʃ P ȺްȪȲɵʃʉʪʨɹʷɥ
֣ɆҋȪɑȬǿ

When G65 is specified, the custom macro specified at address 

P is called.

ɑȲǾɵʃʉʪʨɹʷʡʷɺʳʪȾຝȬʑ˂ʉᴥऀୣᴦɁ
ްȟȺȠɑȬǿ

Data (arguments) to be passed to the custom macro program 

can be assigned.

G65 ɂȬɌȹɁऀୣɛɝɕҰȾ͎ȪɑȬǿ “G65” must be specified before any argument.

1 ᝊጯɂǾҤॅᚽᏚʫ˂ɵ˂Ɂᝢం 1 Refer to the instruction manual supplied by the NC manufacturer 

for details.

ऀୣް Argument Assignment

ऀୣްȾɂ I Ȼ II ȟȕɝǾްȨɟȲɬʵʟɫʣʍʒɁጸɒ
նɢȮȾɛɝᒲӦᄑȾҜҝȨɟɑȬǿ

The argument assignment has 2 types, I and II.  The type of 

argument assignment is determined automatically according to 

the addresses used.

G00 T0101; ............................................................... 1 ႭɁࡾщᛃඩᦀȾ ‘ ʹ˂ɹɴʟ
ʅʍʒ ’ ႕ᬂɁ “G54” ɁᛃඩᦀȨ
ɜȾ ‘ цᣮ ’ ɁᛃඩᦀȟӏአȨɟ
ȹǾG54 ɁӏࡾՁཟȟᜫްȨɟɑ
Ȭǿ

The workpiece zero point for the 

G54 work coordinate system is set 

by adding all the following offset 

data:  tool offset data for No. 1 tool, 

tool offset data for the “G54” and the 

offset data set for ‘COMMON’ in the 

‘WORK OFFSET’ screen.

:
:

ӏࡾʡʷɺʳʪ Machining program

M00; .......................................................................... ൡಽϦඨ

5ʹ˂ɹɥ̬૰ȪȲɝǾՕᢆȪȲɝȪ
ɑȬǿ

Stopping the operation

5Change or turn the workpiece.

N2;

G55; .......................................................................... G55 Ɂʹ˂ɹ࣋ൈጕɥᤣ Selecting the G55 work coordinate 

system

G50 S2000;

G00 T0101; ............................................................... 1 ႭɁࡾщᛃඩᦀȾ ‘ ʹ˂ɹɴʟ
ʅʍʒ ’ ႕ᬂɁ “G55” ɁᛃඩᦀȨ
ɜȾ ‘ цᣮ ’ ɁᛃඩᦀȟӏአȨɟ
ȹǾG55 ɁӏࡾՁཟȟᜫްȨɟɑ
Ȭǿ

The workpiece zero point for the 

G55 work coordinate system is set 

by adding all the following offset 

data:  tool offset data for No. 1 tool, 

tool offset data for the “G55” and the 

offset data set for ‘COMMON’ in the 

‘WORK OFFSET’ screen.

:
:

ӏࡾʡʷɺʳʪ Machining program

M30;

G65 P_ L___ ᴹऀୣްᴻ ;

G65 P_ L___<Argument assignment>;

• P .......................................... ֣ɆҋȬʨɹʷʡʷɺʳʪႭհ

5֣ҋȨɟȲʡʷɺʳʪȾ M99 ɥ͎ȬɞȦȻ
ȺǾ1 ȷҰɁʡʷɺʳʪɋɝɑȬǿ

Macro program number to be called

5Specify M99 in the called program to return to 

the previous program.

• L .......................................... ʡʷɺʳʪɁᎱᣌȪ֣ҋȪୣو
ᴥᅁႩɂ 1 ᴦو
1 ᵻ 9999 ɁኰٍȺްȪȹȢȳȨȗǿ

Specifies the number of program calls.

(If omitted, the call is repeated once.)

Specify a number from 1 to 9999.

• ᴹऀୣްᴻ®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®
• <Argument assignment>

ʨɹʷȾຝȬʑ˂ʉ
ऀୣްɥΈႊȪȹߦख़Ȭɞʷ˂ɵʵ۰ୣ
ȾϏɥ͍оȬɞȦȻȟȺȠɑȬǿ

Data passed to the macro

By using argument assignment, values can 

be substituted for the corresponding local 

variables.
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ऀୣް I 0 Argument Assignment I

2 าᜤ 2 NOTE

1. ɬʓʶʃ G, L, N, O, P ɂऀୣȻȪȹΈႊȺȠɑȮɦǿ 1. Addresses G, L, N, O and P cannot be used in the argument.

2. ްȬɞ॒ᛵɁȽȗɬʓʶʃɂᅁႩȺȠɑȬǿᅁႩȪȲɬʓʶʃ
Ⱦߦख़Ȭɞʷ˂ɵʵ۰ୣɁϏɂሳȾȽɝɑȬǿ

2. Unnecessary addresses can be omitted.  Local variables 

corresponding to an omitted address are set to null.

3. ࿑ȾɬʵʟɫʣʍʒᬲȾްȬɞ॒ᛵɂȽȢǾʹ˂ʓɬʓʶʃढ
ࣻȾिȶȹȗɑȬǿ

3. Addresses do not need to be specified in alphabetical order.  The 

addresses conform to word address format.

ȲȳȪǾI, J, K ɂǾɬʵʟɫʣʍʒᬲȾްȪȽȤɟɃȽɝɑȮ
ɦǿ

However, I, J, and K need to be specified in alphabetical order.

ऀୣް II 0 Argument Assignment II

ɬʓʶʃ A, B, C ɥˢ࣊ȳȤΈႊȪǾI, J, K ɥˢጸȻȪȹఊ۾
10 ɑȺᎱᣌȪȹްȬɞศȺȬǿ3و ඒЫ࣋ൈϏȽȼɁϏ
ɥऀୣȻȪȹ˫țɞȻȠȾΈႊȪɑȬǿ

In the argument assignment II format, addresses A, B and C 

are used only once and addresses I, J and K are used in a set 

up to 10 times.  This format is used to pass values such as 

3-dimensional coordinate values as the argument.

2 าᜤ 2 NOTE

ऀୣްɁᬲࣃɥᇉȬ I, J, K ɁຍޏɂǾ᪨ɁʡʷɺʳʪȾɂంȠɑ
Ȯɦǿ

The subscripts of I, J and K indicating the order of argument 

assignment are not written in the actual program.

ऀୣްɁຉ٣ 0 Mixture of Argument Assignments I and II

͎Ɂ˹Ⱦऀୣް I Ȼ II ȟຉ٣ȪȲȻȠɂǾऻȞɜްȪȲ
ऀୣɁढࣻȾȽɝɑȬǿ

If both argument assignments I and II are specified, the type of 

argument assignment specified later takes precedence.

ɬʓʶʃ
Address

ʷ˂ɵʵ۰ୣႭհ
Local Variable 

Number

ɬʓʶʃ
Address

ʷ˂ɵʵ۰ୣႭհ
Local Variable 

Number

ɬʓʶʃ
Address

ʷ˂ɵʵ۰ୣႭհ
Local Variable 

Number

A #1 I #4 T #20

B #2 J #5 U #21

C #3 K #6 V #22

D #7 M #13 W #23

E #8 Q #17 X #24

F #9 R #18 Y #25

H #11 S #19 Z #26

ɬʓʶʃ
Address

۰ୣႭհ
Variable Number

ɬʓʶʃ
Address

۰ୣႭհ
Variable Number

ɬʓʶʃ
Address

۰ୣႭհ
Variable Number

A #1 K3 #12 J7 #23

B #2 I4 #13 K7 #24

C #3 J4 #14 I8 #25

I1 #4 K4 #15 J8 #26

J1 #5 I5 #16 K8 #27

K1 #6 J5 #17 I9 #28

I2 #7 K5 #18 J9 #29

J2 #8 I6 #19 K9 #30

K2 #9 J6 #20 I10 #31

I3 #10 K6 #21 J10 #32

J3 #11 I7 #22 K10 #33
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ᴷ Example:

#7 Ɂ۰ୣȾߦȪǾI4.0 Ȼ D5.0 Ɂ 2 ȷɁऀୣȟ͎ȨɟȲ
ȻȠǾऻɁ D5.0 ȟӛȻȽɝɑȬǿ

When both “I4.0” and “D5.0” are commanded as in the 

argument for variable #7 in this example, the latter, “D5.0”, is 

valid.

2 าᜤ 2 NOTE

ᜫߴཟȽȪȺຝȬऀୣʑ˂ʉɁԨͱɂǾȰɟȱɟɁɬʓʶʃɁఊୣߴ
ްԨͱȾȽɝɑȬǿ

The units used for argument data passed without a decimal point 

correspond to the least input increment of each address.

֣ҋȪɁ۹࣊ Nesting Level for Calls

ʨɹʷ֣ҋȪɁ۹࣊ɂǾG65, G66, G66.1 ɥնɢȮȹ 4 ɑ
ȺȺȬǿɑȲǾɿʠʡʷɺʳʪ֣ҋȪɁ۹࣊ɂʨɹʷ֣ҋ
ȪȻնɢȮȹ 8 ɑȺȺȬǿ

Macro program calls (G65, G66 and G66.1) can be nested to a 

depth of up to 4 levels.  Subprogram calls can be nested to a 

depth of up to 8 levels including macro calls.

MDI ᤆᢆȺɕպറȾ֣ҋȪȟժᑤȺȬǿ A macro program or a subprogram can also be called during 

MDI operation in the same way.

1 ɿʠʡʷɺʳʪɁ֣ҋȪȾȷȗȹɂǾ“M98/M198 ɿʠʡʷɺʳ
ʪɁ֣ҋȪǾM99 ɿʠʡʷɺʳʪጶ̘ ”ᴥ213 ʤ˂ʂᴦ.

1 For details on subprogram calls, refer to “M98/M198 Sub-Pro-

gram Call, M99 Sub-Program End” (page 213).

ᴷ Example:

G65 ɁΈႊศ Programming using G65

ሰɁȨ Z ɑȲɂ W Ȼ 1 ɁҒɝᣅɒᦀو KǾҒҭᣞɝᣱ࣊
F ɥ͎ȪǾሰȕȤɥᚐȗɑȬǿ

Specify Z or W for the depth of a hole, K for the depth of a 

cut, and F for the cutting feedrate to drill the hole.

#1: 1.0

#2: 2.0

#3

#4: �3.0

#5

#6

#7: 4.0 5.0

G65 A1.0 B2.0 I�3.0 I4.0 D5.0 P1000;

<Variables>
ᴹ۰ୣᴻ

ᴹʨɹʷʡʷɺʳʪɥ֣ɆҋȬʡʷɺʳʪᴻ
<Program calling a macro program>

O2;

G00 T0101;

G97 S1000 M03;

G00 X100.0 Z200.0 M08;

G65 P9100 Z50.0 K20.0 F0.3; .................................. ʨɹʷʡʷɺʳʪ֣ҋȪ Macro program call

G00 X100.0 Z200.0 M05;

M30;

Z W

K

Z:
U:
K:
F:

Cutting Feedrate

Rapid Traverse

Hole Depth (Absolute Programming)
Hole Depth (Incremental Programming)
Cutting Amount per Cycle
Cutting Feedrate

Ғҭ

ᣞɝ

ሰɁȨᴥɬʠʇʴʯ˂ʒᴦ
ሰɁȨᴥɮʽɹʶʫʽʉʵᴦ
1 ɁҒɝᣅɒᦀو
Ғҭᣞɝᣱ࣊
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1 ʨɹʷ୫ȾȷȗȹɂǾҤॅᚽᏚʫ˂ɵ˂Ɂᝢం 1 For details on macro statements, refer to the instruction manual 

supplied by the NC manufacturer.

2-24 G66 ʨɹʷʬ˂ʊʵ֣ҋȪᴥሉӦ͎֣ҋȪᴦǾ

G66.1 ʨɹʷʬ˂ʊʵ֣ҋȪᴥුʠʷʍɹ֣ҋȪᴦǾG67 ʨɹʷʬ˂ʊʵ֣ҋȪɷʭʽʅʵ
G66 Macro Modal Call (Call after Execution of Axis Movement Commands), 

G66.1 Macro Modal Call (Call in Each Block), G67 Macro Modal Call Cancel

ᴹ G66ᴻ <G66>

G66 ɥ͎ȪȹȞɜ G67 ȺɷʭʽʅʵȬɞɑȺɁᩖǾᢉሉӦ
͎ɁʠʷʍɹɥᚐȬɞුȾʨɹʷ֣ҋȪȝɛɆɿʠʡʷ
ɺʳʪ֣ҋȪɥᚐȗɑȬǿ

Once G66 (macro modal call) is specified, a macro program or 

a subprogram is called every time a block containing a travel 

command is executed.  This continues until G67 is specified to 

cancel the modal macro call.

2 าᜤ 2 NOTE

1. G66 ɁʠʷʍɹȺɂʨɹʷ֣ҋȪɥᚐȗɑȮɦǿȲȳȪʷ˂ɵʵ
۰ୣᴥऀୣᴦɂᜫްȨɟɑȬǿ

1. In a G66 block, no macro program is called.  Local variables 

(arguments) are set, however.

2. ᛃඩൡᑤȽȼᢉሉӦ͎ɁȽȗʠʷʍɹȺɂʨɹʷ֣ҋȪɂᚐȗ
ɑȮɦǿ

2. No macro program is called in a block containing commands for 

compensation functions but no travel commands.

3. ʷ˂ɵʵ۰ୣᴥऀୣᴦɂǾG66 ɁʠʷʍɹɁɒȺᜫްȨɟɑȬǿ
ʬ˂ʊʵ֣ҋȪɁ᥆࣊ȾɂᜫްȨɟɑȮɦǿ

3. The local variables (arguments) are set only in the block specifying 

the G66 command.  Note that local variables are not set each time 

a modal call is performed.

ᴹ G66.1ᴻ <G66.1>

NC ͎ʠʷʍɹුȾིస͔ȾްȨɟȲʨɹʷȟ֣ɆҋȨɟ
ɑȬǿյʠʷʍɹɁ͎ɂǾɬʓʶʃ OᴥʡʷɺʳʪႭհᴦǾ
ɬʓʶʃ Nᴥʁ˂ɻʽʃႭհᴦȝɛɆ G ɽ˂ʓ͏۶ɂȬɌȹ
ᚐȨɟȭऀୣȾȽɝɑȬǿ

In this mode, the specified macro is unconditionally called for 

each NC command block.  All the data other than address O 

(program number), address N (sequence number), and G 

codes that are specified in each block is not executed and is 

used as arguments.

ᴹʨɹʷʡʷɺʳʪᴥ֣ɆҋȨɟɞʡʷɺʳʪᴦᴻ
<Macro program (program to be called)>

O9100;

#1=0; ........................................................................ ɁሰɁȨɥɹʴɬو̾ Clears the data for the depth of the 

current hole.

#2=0; ........................................................................ ҰوɁሰɁȨɥɹʴɬ Clears the data for the depth of the 

preceding hole.

IF [#23 NE #0] GOTO 1; .......................................... ɮʽɹʶʫʽʉʵɁȻȠɂ N1 ɋ In case of incremental 

programming, jumps to N1.

IF [#26 EQ #0] GOTO 8; .......................................... Z, W Ȼɕ͎ȟȽȤɟɃɲʳ˂ If neither Z nor W is specified, an 

error occurs.

#23=#5002�#26; ...................................................... ሰɁȨɥአ Calculates the depth of the hole.

N1 #1=#1+#6; .......................................................... ɁȨɥአو̾ Calculates the depth of the current 

hole.

IF [#1 LE #23] GOTO 2; ........................................... ҭɝȬȡᤈȡȲکնɂ N2 ɋ If overcut occurs, jumps to N2.

#1=#23; .................................................................... ሰɁȨȺɹʳʽʡ Clamps at the depth of the current 

hole.

N2 G00 W�#2; ......................................................... ҰوɁȨɑȺᣞɝ Moves the tool to the previous depth 

at a rapid traverse rate.

G01 W�[#1�#2] F#9; ................................................ Ғᣅɒ Drills the hole.

G00 W#1; ................................................................. ሰӏࡾᩒܿཟɑȺɞ Returns the tool to the drilling start 

point.

IF [#1 GE #23] GOTO 9; .......................................... ጶ̘ʋɱʍɹ Checks whether drilling is 

completed.

#2=#1; ...................................................................... ɁȨɥᜤਝȬɞو̾ Stores the depth of the current hole.

GOTO 1;

N9 M99; .................................................................... ʨɹʷ֣ҋȪʡʷɺʳʪɋɞ Returns to the program that called 

the macro program.

N8 #3000=1 (NO Z OR U COMMAND); .................. ɬʳ˂ʪɥҋȬ Issues an alarm.
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ȲȳȪǾG ɽ˂ʓɂ G66.1 ͎ɁʠʷʍɹȺɂऀୣȻȽɜȭǾ
ඒɁʠʷʍɹ͏᪃ȺɂఊऻȾްȨɟȹȗɞɕɁɁɒऀୣȻ
ȽɝɑȬǿ

The G code in the block in which G66.1 is specified is not used 

as an argument.  Only the last G code specified in subsequent 

blocks is used as an argument.

ȷɑɝǾNC ͎ɁʠʷʍɹɂȬɌȹǾɬʓʶʃ Oᴥʡʷɺʳ
ʪႭհᴦǾɬʓʶʃ Nᴥʁ˂ɻʽʃႭհᴦȟȕɞکնɂȰɁ
ඒǾȽȗکնɂʠʷʍɹɁаᭀȾ G65 ȟ͎ȨɟȹȗɞɁȻ
պȫȾȽɝɑȬǿ

In other words, the situation is the same as if all blocks 

containing NC commands have a G65 command; either at the 

beginning of the block or, if one of these is present, following 

the address O (program number) or address N (sequence 

number).

2 าᜤ 2 NOTE

1. G66.1 ɁʠʷʍɹȺɕ֣ҋȪȟᚐɢɟɑȬǿ 1. In the block containing G66.1, a macro program is called.

2. G66.1 ɁʠʷʍɹɁඒɁʠʷʍɹ͏᪃ȺǾ֣ҋȪȟᚐɢɟɞʠ
ʷʍɹȾȷȗȹᴥG66.1 ɁʠʷʍɹɂֆɒɑȮɦᴦ

2. The block that follows the one containing G66.1 and performs a 

macro program call (not including the blocks containing G66.1)

• ȲȾ G, P, L ɕऀୣȻȽɝɑȬǿȰɁߦख़ɂ G:#10, L:#12, 

P:#16 ȺȬǿȲȳȪǾȰɁʑ˂ʉɂᣮࢠ NC ͎ȻȪȹɁоӌ
ʟɳ˂ʨʍʒɁҤ᪅ɥՙȤɑȬǿțɃ “;G1000. P0.12 L�4” 

Ȼɂ͎ȺȠɑȮɦǿ

• Addresses G, P and L can also be used as arguments.  Address 

G corresponds to #10, address L to #12, and address P to #16.  

However, the restrictions on the input format that apply to normal 

NC commands apply to the data.  For example, “;G1000. P0.12 

L�4” cannot be specified.

• G ɽ˂ʓȟᛓୣȕȶȲکնɂఊऻɁɕɁɁɒऀୣȾȽɝɑȬǿ
ɬʓʶʃ OᴥʡʷɺʳʪႭհᴦǾɬʓʶʃ Nᴥʁ˂ɻʽʃႭհᴦ
ȝɛɆ 00 ɺʵ˂ʡ͏۶Ɂ G ɽ˂ʓɂǾʬ˂ʊʵষڨȻȪȹඒ
ʠʷʍɹ͏᪃ȾՙȤፕȟɟɑȬǿ

• When multiple G codes are specified, only the last G code is 

used as an argument.  An address O (program number), 

address N (sequence number), and G codes not in group 00 are 

passed to the next and subsequent blocks as modal data.

3. ɬʓʶʃ OᴥʡʷɺʳʪႭհᴦȳȤɁʠʷʍɹɗɬʓʶʃ N

ᴥʁ˂ɻʽʃႭհᴦȳȤǾEOB ȳȤǾʨɹʷ୫ȳȤ M99 ͎ȳȤ
ɁʠʷʍɹȺɂුʠʷʍɹ֣ҋȪɥᚐȗɑȮɦǿ

3. For blocks containing only an address O (program number), 

address N (sequence number), EOB code, macro statements, or 

an M99 command, the macro program call at every block is not 

performed.

4. յʠʷʍɹɂɬʓʶʃ OᴥʡʷɺʳʪႭհᴦǾɬʓʶʃ Nᴥʁ˂
ɻʽʃႭհᴦ͏۶Ɂɬʓʶʃȟ͎ȨɟȲȻȠȾ NC ͎ȻɒȽ
ȨɟǾුʠʷʍɹ֣ҋȪȟᚐɢɟɑȬǿɬʓʶʃ Oᴥʡʷɺʳʪ
ႭհᴦǾɬʓʶʃ Nᴥʁ˂ɻʽʃႭհᴦ͏۶ɁɬʓʶʃɁऻȾ N

ȟ͎ȨɟȹȗɞȻǾN ɂऀୣȾȽɝɑȬǿȦɁکնǾN Ɂ۰ୣ
ɋɁߦख़ɂ #14 ȺǾୣߴཟ͏˩ಓୣɂ 0 ȻȽɝɑȬǿ

4. When a block contains a command other than an address O 

(program number), or address N (sequence number), it is 

assumed to be an NC command and the macro program call at 

every block is performed.  When N is specified following data other 

than an address O (program number), or address N (sequence 

number), the N is used as an argument.  In this case, the N 

corresponds to variable #14 and the number of decimal places is 

0.

1 ᝊጯɂǾҤॅᚽᏚʫ˂ɵ˂Ɂᝢం 1 Refer to the instruction manual supplied by the NC manufacturer 

for details.

2 าᜤ 2 NOTE

1. G66 ɑȲɂ G66.1 Ȼ G67 ɁʠʷʍɹɂߦȺպˢʡʷɺʳʪɁ˹
ȾȽȤɟɃȽɝɑȮɦǿɑȲǾG66 ɑȲɂ G66.1 ʬ˂ʓ˹ȺȽȗ
ȻȠȾ G67 ɥ͎ȬɞȻǾɬʳ˂ʪᴥP276ᴦȻȽɝɑȬǿ

1. The blocks containing G66 or G66.1 and G67 are specified in pairs 

in the same program.  If a G67 command is specified while the 

G66 or G66.1 mode is not valid, the alarm P276 occurs.

2. G66 ȝɛɆ G66.1 ɂȬɌȹɁऀୣɛɝҰȾ͎Ȭɞ॒ᛵȟȕɝɑ
Ȭǿ

2. The G66 and G66.1 commands must be specified before any 

arguments.

3. G66 ɑȲɂ G66.1 Ⱥ֣ҋȪȟȝȦȽɢɟɞʠʷʍɹȻպˢʠʷʍ
ɹȾ M99 ȟ͎ȨɟȲکնǾ֣ҋȪȟᚐȨɟȲऻǾM99 ȟ
ᚐȨɟɑȬǿ

3. If M99 is specified in a block in which a macro program is called 

with G66 or G66.1, M99 is executed after performing the call.

1 ʨɹʷ֣ҋȪɁ۹࣊ȾȷȗȹɂǾ“ ֣ҋȪɁ۹࣊ ”ᴥ132

ʤ˂ʂᴦ
1 For details on the nesting level of macro program calls, refer to 

“Nesting Level for Calls” (page 132)

G66(G66.1) P_ L___ ᴹऀୣްᴻ ;

G66 (G66.1) P_ L___ <Argument assignment>;

G67;

• P .......................................... ֣ɆҋȬʨɹʷʡʷɺʳʪႭհ

5֣ҋȨɟȲʡʷɺʳʪȾ M99 ɥ͎ȬɞȦȻ
ȺǾ1 ȷҰɁʡʷɺʳʪɋɝɑȬǿ

Macro program number to be called

5Specify M99 in the called program to return to 

the previous program.

• L .......................................... ᎱɝᣌȪୣوᴥᅁႩɂ 1 ᴦو
1 ᵻ 9999 ɁኰٍȺްȪȹȢȳȨȗǿ

Number of macro program calls (If omitted, 

the call is repeated once.)

Programmable range:  1 - 9999

• ᴹऀୣްᴻ®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®
• <Argument assignment>

ʨɹʷȾຝȬʑ˂ʉ
1ऀୣްȾȷȗȹɂǾG65 ȻպറȺȬǿ“ ऀ

ୣް ”ᴥ130 ʤ˂ʂᴦ

Data passed to the macro

1The argument assignment is the same as 
G65.  Refer to “Argument Assignment” 
(page 130).

• G67 ..................................... ʨɹʷʬ˂ʊʵ֣ҋȪɷʭʽʅʵ Macro modal call cancel
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ᴷ Example:

G66 ɁΈႊศ Programming using G66

͖ͱᏚȺɁӏࡾɥᚐȗɑȬǿ This program cuts a groove at the specified positions.

ᴹ G66 Ⱥʨɹʷʡʷɺʳʪɥ֣ɆҋȬʡʷɺʳ
ʪᴻ
<Program calling a macro program with G66>

O3;

G00 T0202;

G97 S1000 M03;

G00 X100.0 Z200.0 M08;

G66 P9110 U5.0 F0.5; .............................................. ʨɹʷʡʷɺʳʪ O9110 Ɂ #21 Ⱦ
5.0, #9 Ⱦ 0.5 ɥ͍оȪȹǾʨɹʷ
ʡʷɺʳʪɥ֣ҋȪ

Assigns 5.0 to #21 and 0.5 to #9 of 

macro program O9110 and calls the 

macro program.

X60.0 Z80.0; ............................................................ Z80.0 ɁͱᏚȺǾʨɹʷʡʷɺʳʪ
O9110 ɥᚐ

Executes macro program O9110 at 

the Z80.0 position.

Z50.0; ....................................................................... Z50.0 ɁͱᏚȺǾʨɹʷʡʷɺʳʪ
O9110 ɥᚐ

Executes macro program O9110 at 

the Z50.0 position.

Z30.0; ....................................................................... Z30.0 ɁͱᏚȺǾʨɹʷʡʷɺʳʪ
O9110 ɥᚐ

Executes macro program O9110 at 

the Z30.0 position.

G67; ......................................................................... ʨɹʷ֣ҋȪɷʭʽʅʵ Cancels the macro call

G00 X100.0 Z200.0 M05;

M30;

ᴹʨɹʷʡʷɺʳʪᴥ֣ɆҋȨɟɞʡʷɺʳʪᴦᴻ
<Macro program (program to be called)>

O9110;

G01 U�#21 F#9; ...................................................... Ғᣅɒ Cuts the workpiece.

G00 U#21; ................................................................ ᣟȥ Retracts the tool.

M99; ......................................................................... ʨɹʷʡʷɺʳʪጶ̘ Ends the macro program

U

U:
F:

Groove Depth (Incremental Programming)
Cutting Feedrate for Groove Cutting

ɁȨᴥɮʽɹʶʫʽʉʵᴦ
ӏࡾɁҒҭᣞɝᣱ࣊
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ᴷ Example:

G66.1 ɁΈႊศ Programming using G66.1

͖ͱᏚȺɁӏࡾɥᚐȗɑȬǿ This program cuts a groove at the specified positions.

G66.1 ɂǾɁȨɥ᥆۰࣊Ȭɞ॒ᛵȟȕɞکնȽȼȾ
ΈႊȪɑȬǿ

G66.1 is used in cases where it is necessary to change the 

groove depth each time.

2-25 G90 ۶वǾюवҒҭɿɮɹʵǾG94 ብᬂҒҭɿɮɹʵ
G90 O.D./I.D. Cutting Cycle, G94 Face Cutting Cycle

۶वǾюवȝɛɆብᬂɁʃʒʶ˂ʒҒҭɗʐ˂ʛҒҭɥᚐș
ȻȠȾǾʡʷɺʳʪɥɛɝዊԨȾȬɞȲɔɁɿɮɹʵȺȬǿ

The G90 and G94 commands are used to call the cycles which 

simplify programming for straight and tapered cutting on O.D., 

I.D. and end face.

5ᣮࢠǾȦɁɿɮɹʵɂΈႊȪɑȮɦǿ 5Usually, these cycle are not used.

ᴹ G66.1 Ⱥʨɹʷʡʷɺʳʪɥ֣ɆҋȬʡʷɺʳʪᴻ
<Program calling a macro program with G66.1>

O4;

G00 T0303;

G97 S1000 M03;

G00 X100.0 Z200.0 M08;

G66.1 P9120 U5.0 Z80.0 F0.5; ................................ ʨɹʷʡʷɺʳʪ O9120 Ɂ #21 Ⱦ
5.0, #26 Ⱦ 80.0, #9 Ⱦ 0.5 ɥ͍оȪ
ȹǾZ80.0 ɁͱᏚȺʨɹʷʡʷɺʳ
ʪɥᚐ

Assigns 5.0 to #21, 80.0 at #26 and 

0.5 at #9 of the macro program 

O9120 and executes the macro 

program at the Z80.0 position.

U8.0 Z50.0; .............................................................. ʨɹʷʡʷɺʳʪ O9120 Ɂ #21 Ⱦ
8.0, #26 Ⱦ 50.0 ɥ͍оȪȹǾZ50.0

ɁͱᏚȺȨᴥUᴦɥ۰țȹʨɹ
ʷʡʷɺʳʪɥᚐ

Assigns 8.0 to #21 and 50.0 at #26 

of macro program O9120 to change 

the groove depth (U) at the Z50.0 

position and executes the macro 

program.

U3.0 Z30.0; .............................................................. ʨɹʷʡʷɺʳʪ O9120 Ɂ #21 Ⱦ
3.0, #26 Ⱦ 30.0 ɥ͍оȪȹǾZ30.0

ɁͱᏚȺȨᴥUᴦɥ۰țȹʨɹ
ʷʡʷɺʳʪɥᚐ

Assigns 3.0 to #21 and 30.0 at #26 

of macro program O9120 to change 

the groove depth (U) at the Z30.0 

position and executes the macro 

program.

G67; ......................................................................... ʨɹʷ֣ҋȪɷʭʽʅʵ Cancels the macro call

G00 X100.0 Z200.0 M05;

M30;

ᴹʨɹʷʡʷɺʳʪᴥ֣ɆҋȨɟɞʡʷɺʳʪᴦᴻ
<Macro program (program to be called)>

O9120;

G00 Z#26; ................................................................ Z տͱᏚขɔ Positioning in the Z-axis direction

G01 U�#21 F#9; ...................................................... Ғᣅɒ Cuts the workpiece.

G00 U#21; ................................................................ ᣟȥ Retracts the tool.

M99; ......................................................................... ʨɹʷʡʷɺʳʪጶ̘ Ends the macro program

U

U:
F:

Groove Depth (Incremental Programming)
Cutting Feedrate for Groove Cutting

ɁȨᴥɮʽɹʶʫʽʉʵᴦ
ӏࡾɁҒҭᣞɝᣱ࣊

G90 ۶वǾюवҒҭɿɮɹʵ O.D./I.D. cutting cycle

G94 ብᬂҒҭɿɮɹʵ Face cutting cycle
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1 • ᝊጯȾȷȗȹɂǾҤॅᚽᏚʫ˂ɵ˂ͽɁᝢంɥՎ
ྃȪȹȢȳȨȗǿ

1 • For details of the functions called by the G90 and G94 

commands, refer to the instruction manual supplied by the 

NC manufacturer.

• ʟɳ˂ʨʍʒɁҒఉțȾȷȗȹɂǾҝёൡಽͽᝢం
“ ʅʍʐɭʽɺ႕ᬂ ”

• For details on switching the format, refer to the separate 

volume, OPERATION MANUAL “Setting Screen”

1. ൈໄʟɳ˂ʨʍʒᴥൡಽҋᔸɁᜫްᴦ
Standard format (default setting)

ᴹʃʒʶ˂ʒҒҭᴻ
<Straight cutting>

G90 X(U)_ Z(W)_ F_ ;

G94 X(U)_ Z(W)_ F_ ;

ᴹʐ˂ʛҒҭᴻ
<Tapered cutting>

G90 X(U)_ Z(W)_ R_ F_ ;

G94 X(U)_ Z(W)_ R_ F_ ;

2. F15 ʟɳ˂ʨʍʒ
F15 format

ᴹʃʒʶ˂ʒҒҭᴻ
<Straight cutting>

G90 X(U)_ Z(W)_ F_ ;

G94 X(U)_ Z(W)_ F_ ;

ᴹʐ˂ʛҒҭᴻ
<Tapered cutting>

G90 X(U)_ Z(W)_ I_ F_ ;
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G94 X(U)_ Z(W)_ K_ F_ ;

2-26 G50 ˿ᢉఊᯚᢆوᣱ࣊Ǿ˿ᢉఊͲᢆوᣱ࣊ɁᜫްǾG96 Ғҭᣱ࣊ˢްҤॅᴥ֚ᣱˢްҤॅᴦ
G50 Setting Maximum and Minimum Spindle Speeds, G96 Controlling Constant Surface Speed 

(Constant surface speed control)

G50ᴷ˿ᢉɁఊᯚᢆوᣱ࣊ȝɛɆఊͲᢆوᣱ࣊ɥ͎ G50 Specifies the maximum and minimum spindle speeds

ᒲӦᤆᢆȺɁ˿ᢉɁఊᯚᢆوᣱ࣊ȝɛɆఊͲᢆوᣱ࣊ɥᜫް
ȪɑȬǿȦɟɥᜫްȪȲکնǾᢆوᣱ࣊ȟᜫްϏɁኰٍ۶Ⱦ
ȽɞȦȻɂȕɝɑȮɦǿ

G50 sets the spindle speed limits (maximum and minimum 

spindle speeds) for automatic operation.  Once G50 is set, the 

spindle speed will be clamped at the set limit.

G96ᴷҒҭᣱ࣊ᴥ֚ᣱᴦˢްҤॅ G96 Calls the constant surface speed control mode

Ғҭᣱ࣊ɂ֚ᣱȻɕ֣ɃɟǾࡾщȟ 1 ґᩖȾя֚˨ɥȗȢɜ
ɓȞɥ֞ȪǾԨͱɂ m/min Ⱥ᚜ȨɟɑȬǿ

The surface speed is also called the cutting speed.  It indicates 

the distance the cutting tool moves along the workpiece 

surface (periphery) per minute.

Ғҭᣱ࣊ɥ͎ȬɞȻǾҒҭᣱ࣊ɥˢްȾίȷȲɔȾǾҒҭ
वɁ۰ԇȾȻɕȽȶȹᒲӦᄑȾ˿ᢉɁᢆوᣱ࣊ɥҤॅȪɑȬǿ

When the surface speed is specified with this command, the 

spindle speed is automatically controlled to maintain the 

surface speed constant with the cutting diameter varied.

• G90 ..................................... ۶वǾюवҒҭɿɮɹʵ Calls the O.D./I.D. cutting cycle

• G94 ...................................... ብᬂҒҭɿɮɹʵ Face cutting cycle

• X, Z ..................................... ҒҭɿɮɹʵɁጶཟ࣋ൈ Specify the coordinate values of the end 

point of cutting cycle.

• U, W .................................... ҒҭɿɮɹʵɁᩒܿͱᏚȞɜጶཟɑȺɁᠾ
ᫌȻտ

Specifies the distance and direction from the 

cutting cycle start point to the cutting cycle 

end point.

• R .........................................ᴥG90ᴦK
ӺᥓɁ X ᢉտɁቺհ͇ȠɁᠾᫌᴥԡव
͎ᴦ

ᴥG94ᴦK
ӺᥓɁ Z ᢉտɁቺհ͇ȠɁᠾᫌ

(G90): 

Specifies the distance of taper in the X-axis 

direction (signed, in radius).

(G94): 

Specifies the distance of taper in the Z-axis 

direction (signed).

• I ........................................... ӺᥓɁ X ᢉտɁቺհ͇ȠɁᠾᫌᴥԡव
͎ᴦ

Specifies the distance of taper in the X-axis 

direction (signed, in radius).

• K .......................................... ӺᥓɁ Z ᢉտɁቺհ͇ȠɁᠾᫌ Specifies the distance of taper in the Z-axis 

direction (signed).

• F .......................................... ᣞɝᣱ࣊ Specifies the feedrate.

W

U/2
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ᴹʃʒʶ˂ʒҒҭᴻ ᴹʐ˂ʛҒҭᴻ

ᣞɝ

Ғҭᣞɝ

ᴹʃʒʶ˂ʒብᬂҒҭᴻ ᴹʐ˂ʛብᬂҒҭᴻ
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5ˢᓐȾǾʹ˂ɹɁయȻΈႊࡾщɁయȝɛɆʹ˂ɹढǾ
ʋʭʍɷʽɺศȾɛȶȹǾൈໄᄑȽҒҭᣱ࣊ȟขɔɜɟɑȬǿ

5Generally, the standard cutting speed is determined according to 

the material of the workpiece and the cutting tool, the workpiece 

shape, and the chucking method.

8ឬ֖ 8WARNING

1. G50 ȺᜫްȬɞ˿ᢉɁఊᯚᢆوᣱ࣊ɂ॒ȭʋʭʍɹǾผщ

ȝɛɆʁʴʽʊɁᜬᢆو߁ᣱ࣊ɁюȺఊɕͲȗᢆوᣱ͏࣊
˩ɥ͎ȪȹȢȳȨȗǿ

ᵘʹ˂ɹɁ᭣ҋȪǾ̷ᡵ̜ǾൡಽɁᆍૺᵚ

1. The spindle speed limit set using G50 must be no 

higher than the lowest of the individual allowable 

speed limits for the chuck, fixture, and cylinder.

[Workpiece ejection, Serious injury, Machine damage]

2. յʛ˂ʒʡʷɺʳʪȺG96ɁҒҭᣱ࣊ˢްҤॅɥ͎Ȭɞ

ȻȠɂුوǾ॒ȭȰɁҰɁʠʷʍɹȺ G50 ɥ͎Ȫ˿ᢉ
Ɂᢆوᣱ࣊ɥɹʳʽʡȪȹȢȳȨȗǿG96 ɥ͎ȬɞȻǾ
Ғҭࡾщȟ˿ᢉ˹॑ȾᣋȸȢɎȼ˿ᢉɁᢆوᣱ࣊ɂᯚȢȽ
ɝǾൡಽɁᜬᢆو߁ᣱ࣊ȾȽɝɑȬǿ

ᵘʹ˂ɹɁ᭣ҋȪǾ̷ᡵ̜ǾൡಽɁᆍૺᵚ

2. Whenever G96 (constant surface speed control) is 

specified in a part program, G50 must be specified in a 

block before the G96 block in order to set the spindle 

speed at the amount specified by G50. In the G96 

mode, the spindle speed increases as the cutting tool 

approaches the center of the spindle, reaching the 

allowable maximum speed of the machine.

[Workpiece ejection, Serious injury, machine damage]

1 • ͎ศɂǾ“  1ᴷ”ᴥ140 ʤ˂ʂᴦ 1 • For specifying G50, “Example1:” (page 140)

• ˿ᢉɁᢆوᣱ࣊ȻʋʭʍɹɁੰધӌɁᩜΡȾȷȗȹɂǾ
ʋʭʍɹȝɛɆʁʴʽʊʫ˂ɵ˂ͽɁᝢంɥՎ
ྃǿ

• For the relationship between the spindle speed and chuck 

gripping force, refer to the instruction manual supplied by 

the chuck and cylinder manufacturers.

3. G50 ɥ͎ȪȹᜫްȪȲ˿ᢉఊᯚᢆوᣱ࣊ɂǾӏࡾᣩ˹Ⱥ

ͽഈɥ˹Ȫȹ NC ᚽᏚɁໃɥȪɖȬɞȻǾՍȨɟ
ɑȬǿѓ࣊ໃɥੵоȪȹǾʡʷɺʳʪɁᣩ˹Ȟɜӏࡾɥ
ѓᩒȬɞȻǾఊᯚᢆوᣱ࣊ȟఝᜫްɁɑɑʡʷɺʳʪȟ
ᚐȨɟɞԲ᪙ॴȟȕɝɑȬǿໃੵоɂǾ॒ȭʡʷɺʳ
ʪɁаᭀȞɜᤆᢆɥᚐȪǾʡʷɺʳʪɁᣩ˹Ȟɜᤆᢆɥ
ѓᩒȪȽȗȺȢȳȨȗǿ

ᵘʹ˂ɹɁ᭣ɆҋȪǾ̷ᡵ̜ǾൡಽɁᆍૺᵚ

3. The maximum spindle speed set by specifying G50 is 

cleared when operation is suspended during 

machining and the NC power is shut OFF. If the NC 

power is turned ON again to restart machining from the 

required block of the program, there is a possibility 

that the program is executed without setting the 

maximum spindle speed. When the NC power is turned 

ON, always execute the program from the beginning. 

Never restart operation from the required block of the 

program.

[Workpiece ejection/Serious injury/Machine damage]

7า 7 CAUTION

G50 ɥΈႊȪȹ࣋ൈጕɥᜫްȬɞȻȠɂǾG50 Ɂ X, Z ɁϏɁ
አҋȝɛɆ͎ɂԚґȾาȪȹඩᆬȽϏɥ͎ȪȹȢȳȨ
ȗǿ
ᵘൡಽюɁࢱຒǾͽǾҒҭࡾщȟʹ˂ɹȾఝҢᤎᵚ

When setting the coordinate system, specify the X and Z 

values correctly in the G50 block.

[Component interference/Erroneous motion/Cutting tool 

fails to reach cutting position]

ɑȲǾӏࡾՁཟȟࡾщढᛃඩϏґȳȤʁʟʒȬɞȦȻɥᤧ
ȤɞȲɔǾࡾщढᛃඩϏɂоӌȪȽȗȺȢȳȨȗǿ
ᵘൡಽюɁࢱຒᵚ

Do not input the tool geometry offset data to prevent the 

work zero point from being shifted by the amount in the 

tool geometry offset data.

[Component interference]

5ʹ˂ɹɁӏࡾवɗյࡾሌɁҒҭస͔ȝɛɆӏࡾస͔ȾɛɝǾ˿ᢉ
ɥɬʓʶʃ࣊ᣱᢆوɁ˩᪅ɥአҋȪǾȰɁ˿ᢉ࣊ᣱᢆو Q Ⱥ͎
ȬɞȻǾ˿ᢉᢆوᣱ࣊ɁӏᣱǾນᣱᩖȟᅽ᎔ȨɟɑȬǿȦɟȾ
ɛɝǾӏࡾᩖɁᅽ᎔ȟᚐțɑȬǿ

5Calculate the lower limit of the spindle speed from the machining 

diameter of the workpiece, cutting conditions at each process, and 

machining conditions and specify the calculated value following 

address Q. By setting the lower limit of the spindle speed in this 

manner, it is possible to reduce the spindle speed acceleration and 

deceleration time, thus a total cutting time can be reduced.

G50 S_ Q_ ;

• S........................................... ˿ᢉɁఊᯚᢆوᣱ࣊ᴥmin�1ᴦ Specifies spindle speed limit (min�1).

• Q .......................................... ˿ᢉɁఊͲᢆوᣱ࣊ (min�1) Specifies the minimum spindle speed 

(min�1).

G96 S_ M03(M04);

G96 S_ M203(M204);

• S........................................... Ғҭᣱ࣊ᴥm/minᴦɥ͎ Specifies the cutting speed (m/min).

• M03(M04) ............................ M03 Ⱥቼ 1 ˿ᢉȟඩᢆᴥM04 Ⱥቼ 1 ˿ᢉȟ
ᣡᢆᴦ

Specifies spindle 1 rotation in the normal 

(reverse) direction.

• M203(M204)......................... M203 Ⱥቼ 2 ˿ᢉȟඩᢆ ᴥM204 Ⱥቼ 2 ˿
ᢉȟᣡᢆᴦ

Specifies the spindle 2 rotation in the normal 

(reverse) direction.
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 1ᴷ Example1:

 2ᴷ Example 2:

G50, G96 ɁΈႊศ Programming using G50 and G96

ጽᡅ bDcɁብᬂɥҒҭȪɑȬǿ To move the cutting tool at a cutting feedrate along the path 

bDc to execute facing.

O0001;

N001;

G50 S1500; .............................................................. ˿ᢉఊᯚᢆوᣱ࣊ᜫް͎ Specifying the maximum spindle 

speed set

G96 S100 M03;......................................................... Ғҭᣱ࣊ˢްҤॅȾɛɞ˿ᢉᢆو Spindle rotation using the constant 

surface speed control function

:

N002;

G50 S1500; .............................................................. ˿ᢉఊᯚᢆوᣱ࣊ᜫް͎ Specifying the maximum spindle 

speed set

G96 S120 M03;......................................................... Ғҭᣱ࣊ˢްҤॅȾɛɞ˿ᢉᢆو Spindle rotation using the constant 

surface speed control function

:

N003;

G50 S1500; .............................................................. ˿ᢉఊᯚᢆوᣱ࣊ᜫް͎ Specifying the maximum spindle 

speed set

G96 S200 M03;......................................................... Ғҭᣱ࣊ˢްҤॅȾɛɞ˿ᢉᢆو Spindle rotation using the constant 

surface speed control function

O1;

N1;

G50 S2000 Q500; .................................................... ᒲӦᤆᢆ˹Ɂቼ 1 ˿ᢉɁఊᯚᢆو
ᣱ࣊ɥ 2000 min�1ǾఊͲᢆوᣱ࣊
ɥ 500 min�1 Ⱦᜫް

Setting the maximum and minimum 

spindle 1 speeds for automatic 

operation 

Maximum spindle speed: 2000 

min�1 

Minimum spindle speed : 500 min�1

G00 T0101;

G96 S200 M03;......................................................... Ғҭᣱ࣊ 200 m/min Ⱥቼ 1 ˿ᢉඩ
ᢆ
Ғҭᣱ࣊ɥˢްȾίȷɛșȾǾ˿
ᢉᢆوᣱ࣊ɥҤॅ

Starting the spindle 1 in the normal 

direction; surface speed is 200 m/

min

The spindle speed is controlled to 

maintain the surface speed constant 

at 200 m/min.

X56.0 Z20.0 M08; .................................................... щɥʹ˂ɹȾᣋȸȤɞȲɔǾࡾ
ᣞɝȺ aȾሉӦ

Positioning at a at a rapid traverse 

rate to move the cutting tool close to 

the workpiece

C1

C1.5

5

25

M60 P = 2

5
4

I

1
2

3

4

5

6

Cutting Feed

Rapid Traverse

Ғҭᣞɝ

ᣞɝ

ᴥmin�1ᴦ
3.14

1000V

S • D

u 56

1000 u 200

N =

| 1137 = (min�1)
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2-27 G97 ˿ᢉᢆوᣱ࣊ˢްҤॅᴥ֚ᣱˢްҤॅɷʭʽʅʵᴦ
G97 Controlling Spindle Speed at Constant Speed (Constant Surface Speed Control Cancel)

G97ᴷ˿ᢉɁᢆوᣱ͎࣊ G97 Calls the constant spindle speed command mode

G97 ɂ˿ᢉɁᢆوᣱ࣊ɥҤॅȬɞȲɔɁ͎ȺȬǿ The G97 command is used to call the mode in which a 

constant spindle speed is maintained.

ᒲӦᤆᢆ˹ɂ G97 Ⱥ͎ȪȲᢆوᣱ࣊Ⱥ˿ᢉȟᢆوȪɑȬǿ During automatic operation, the spindle rotates at the 

programmed speed.

Nᴷ˿ᢉᢆوᣱ࣊ᴥmin�1ᴦ N: Spindle speed (min�1)

VᴷҒҭᣱ࣊ᴥm/minᴦ V: Cutting speed (m/min)

Dᴷӏࡾवᴥmmᴦ D: Cutting diameter (mm)

Sᴷя֚လ S: Circumference constant

ɀȫҒɝӏࡾǾஉҭሰȕȤӏࡾǾȝɛɆʩ˂ʴʽɺӏࡾɥȬ
ɞȻȠɂǾG97 ɥ॒ȭ͎ȪɑȬǿ

The G97 command must be specified for thread cutting 

operations, turning drilling operations and milling operations.

5ӏࡾवȟˢްɁ್యɁȽɜȗӏࡾȺɕ G97 ɥ͎ȺȠɑȬǿ 5The G97 mode is also specified for copy turning on straight bar 

workpiece.

2 าᜤ 2 NOTE

ɀȫɥҒɞȻȠɂǾ़ȁȾȢҒȶȹȗȢɁȺǾȰɁȻȠȾҒɝՠɥ
պȫͱᏚȞɜҒɜȽȤɟɃȽɝɑȮɦǿ˿ᢉɁᢆوᣱ࣊ɥˢްȾȪȽ
ȗȻǾҒɝՠɁͱᏚȟ۰ԇȪȹɀȫȾȽɜȽȞȶȲɝǾࡾщɁҏаȟ
එȤȲɝȪɑȬǿ

During thread cutting operation, the thread is cut gradually by changing 

the cutting diameter for each thread cutting path while maintaining the 

start point of the thread.  Therefore, if the spindle speed is not kept 

constant, the start point shifts in each thread cutting cycle making 

thread cutting impossible or chipping the tool nose.

ȦɁͱᏚȺɂǾ1137 min�1 Ⱥቼ 1

˿ᢉඩᢆ
At this position, spindle 1 rotates at 

1137 min�1 in the normal direction.

G01 Z0 F1.0;............................................................. ብᬂɥӏࡾȬɞȲɔǾҒҭᣞɝȺ
b ȾሉӦ

Positioning at b at a cutting 

feedrate, the start point of facing

X30.0 F0.15; ............................................................. 0.15 mm/rev Ɂᣞɝᣱ࣊ȺብᬂɥҒ
ҭ

Facing at a feedrate of 0.15 mm/rev

ȦɁͱᏚȺɂǾ2123 min�1 Ⱥቼ 1

˿ᢉɂඩᢆȪɛșȻȪɑȬǿ“G50 

S2000 G500;” Ⱥ˿ᢉఊᯚᢆوᣱ࣊
ɥ 2000 min�1 ȾᜫްȪȹȗɞɁȺǾ
˿ᢉᢆوᣱ࣊ɂ 2000 min�1 ͏˨Ⱦ
ɂȽɝɑȮɦǿ

At this position, spindle 1 should 

rotate at 2123 min�1 to provide the 

surface speed of 200 m/min.  

However, since the spindle speed 

limit of 2000 min�1 is set in the “G50 

S2000 G500;”, the spindle speed 

does not exceed this limit value.

ᴥmin�1ᴦ
3.14

1000V

S • D

u 30

1000 u 200

N =

| 2123 = (min�1)

1000VN =
π • D
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8ឬ֖ 8WARNING

G97 Ɂᢆوᣱ͎࣊ȺʡʷɺʳʪɥͽȬɞکնɂǾG50 Ⱥ
˿ᢉɁఊᯚᢆوᣱ࣊ɥ͎ȪȹɕིӛȺȬǿȪȲȟȶȹǾ˿
ᢉɁᢆوᣱ࣊ɥ G97 Ⱥ͎ȬɞکնɂʋʭʍɹǾผщȝɛɆ
ʁʴʽʊɁᜬ߁ఊᯚᢆوᣱ࣊ɁюȺఊɕͲȗᢆوᣱ͏࣊˩ɥ
͎ȪȹȢȳȨȗǿ
ᵘʹ˂ɹɁ᭣ҋȪǾ̷ᡵ̜ǾൡಽɁᆍૺᵚ

When a G97 speed command is used in a program, 

specification of the maximum speed with a G50 command 

will be ignored.  Therefore, when specifying the spindle 

speed with a G97 command, specify a speed no higher 

than the lowest speed among the allowable speed limits 

for the chuck, fixture, and cylinder.

[Workpiece ejection, serious injury, machine damage]

2 าᜤ 2 NOTE

1. G96 ɁҒҭᣱ࣊ˢްҤॅȞɜ G97 Ɂ˿ᢉᢆوᣱ࣊ˢްҤॅȾҒɝ
ఉțɞکնɂǾG97 ɁʠʷʍɹȺɂ॒ȭ˿ᢉᢆوᣱ࣊ɥ͎Ȫȹ
ȢȳȨȗǿ

1. When the spindle speed control mode is switched from the G96 

mode to the G97 mode, if no spindle speed is specified in the G97 

block, the spindle speed obtained in the block immediately 

preceding the G97 block is used as the spindle speed for the G97 

mode operation.

G97 ɁʠʷʍɹȺ˿ᢉᢆوᣱ࣊ɥ͎ȪȹȗȽȗȻǾG97 ɁᄽҰ
ɁʠʷʍɹɁࡾщͱᏚȾɛɝ˿ᢉᢆوᣱ࣊ȟ۰ԇȪǾӏࡾጀ࣊ɗ
ҒҭࡾщɁ֤ߧȾমफᬭɥՒɏȪɑȬǿ

Therefore, if no spindle speed is specified in the G97 block, the 

spindle speed for the G97 mode will depend on the position of the 

cutting tool in the block preceding the G97 block, and this could 

adversely affect machining accuracy and shorten the life of the 

tool. 

When switching the spindle speed control mode to the G97 mode, 

always specify a spindle speed.

2. ˿ᢉɁᢆوᣱ࣊ɂǾࡾщɁᣞɝᣱ࣊ᴥmm/revᴦȾɛɝҤ᪅Ȩɟɑ
Ȭǿ

2. Spindle speed is restricted by feedrate of cutting tool (mm/rev).

Nᴷ˿ᢉᢆوᣱ࣊ᴥmin�1ᴦ N: Spindle speed (min�1)

Fᴷᣞɝᣱ࣊ᴥmm/revᴦ F: Feedrate (mm/rev)

Rᴷఊ۾Ғҭᣞɝᣱ࣊ᴥmm/minᴦ R: Maximum cutting feedrate (mm/min)

1 ఊ۾Ғҭᣞɝᣱ࣊ȾȷȗȹɂǾ“F ൡᑤ ”ᴥ241 ʤ˂ʂᴦ 1 For the maximum cutting feedrate, refer to “F FUNCTION” 

(page 241)

2-28 G98 ුґᣞɝ͎ǾG99 ᣞɝ͎ᢆوු
G98 Feedrate per Minute Command, G99 Feedrate per Revolution Command

ɁԨͱɂǾ˩ᜤɁ࣊щɁᣞɝᣱࡾ 2 ȷɁ G ɽ˂ʓȾɛɝขް
ȪɑȬǿ

Axis feedrate units are determined by specifying the following 

two G codes:

G97 S_ M03(M04) ;

G97 S_ M203(M204);

G97 S_ M13(M14);

• G97 ..................................... ˿ᢉᢆوᣱ͎࣊ Calls the constant spindle speed command 

mode.

• S .......................................... ˿ᢉᢆوᣱ࣊ᴥmin�1ᴦ Specifies the spindle speed (min�1).

• M03(M04) ............................ M03 Ⱥቼ 1 ˿ᢉȟඩᢆᴥM04 Ⱥቼ 1 ˿ᢉȟ
ᣡᢆᴦ

Specifies the spindle 1 rotation in the normal 

(reverse) direction.

• M203(M204) ........................ M203 Ⱥቼ 2 ˿ᢉȟඩᢆᴥM204 Ⱥቼ 2 ˿ᢉ
ȟᣡᢆᴦ

Specifies the spindle 2 rotation in the normal 

(reverse) direction.

• M13(M14) ............................ M13 Ⱥࡾᢆوщ˿ᢉȟඩᢆᴥM14 Ⱥࡾᢆو
щ˿ᢉȟᣡᢆᴦ

Specifies the rotary tool spindle rotation in 

the normal (reverse) direction.

RN <
F
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G98ᴷුґᣞɝ͎
ᴥᄽ፷ᢉᴷmm/min, ᢆوᢉᴷq/minᴦ

G98 Specifies the Feedrate Per Minute

(Linear axis: mm/min, rotary axis: q/min)

Ǿȷɑɝ࣊щɁᣞɝᣱࡾ F ɽ˂ʓɁϏȟǾ1 ґᩖȕȲɝɁᣞ
ɝᦀ (mm/min, q/min) ȾȽɝɑȬǿ

The axis feedrate specified by F codes is interpreted in units of 

mm per minute (mm/min, q/min).

5ʚ˂ʟɭ˂ʊɗʡʵɬɰʒʟɭʽɶȝɛɆࡾᢆوщɥΈႊȬɞȻ
ȠȾ͎ȪɑȬǿ

5This mode is used when the bar feeder, the pull-out finger, or the 

rotary tool is used.

G99ᴷුᢆوᣞɝ͎ᴥmm/revᴦ G99 Specifies the Feedrate Per Revolution (mm/rev)

Ǿȷɑɝ࣊щɁᣞɝᣱࡾ F ɽ˂ʓɁϏȟǾ˿ᢉ 1 ȕȲɝᢆو
Ɂᣞɝᦀᴥmm/revᴦȾȽɝɑȬǿ

The axis feedrate specified by F codes are in units of mm per 

revolution (mm/rev).

5۶वǾюवӏࡾɗɀȫҒɝӏࡾȽȼǾᣮࢠɁஉҭӏࡾɂ G99 Ⱥʡ
ʷɺʳʪɥͽȪɑȬǿ

5This mode is used for general turning operations such as O.D. 

cutting, I.D. cutting, and thread cutting.

7า 7 CAUTION

G98 ɥ͎ȬɞȻǾ˿ᢉȟᢆوȪȹȗȽȢȹɕǾF Ⱥ͎Ȩ
ɟȲ 1 ґᩖȕȲɝɁᣞɝᦀȺࡾщȟሉӦȪɑȬǿʹ˂ɹȻҒ
ҭࡾщȽȼȟࢱຒȪȽȗɛșȾԚґȾาȪȹȢȳȨȗǿ
ᵘൡಽɁᆍૺᵚ

In the G98 mode, the turret moves at the feedrate specified 

by the F code even when the spindle is not rotating. Make 

sure that the cutting tool will not strike the workpiece.

[Machine damage]

2 าᜤ 2 NOTE

1. G98 Ȼ G99 ɂʬ˂ʊʵȽ G ɽ˂ʓȺȬǿˢ࣊ G99 ɥ͎Ȭɞ
ȻǾඒȾ G98 ɥ͎ȪȽȗ᪅ɝǾG99 ȟᜤਝȨɟȹȗɑȬǿ

1. The G98 and G99 commands are modal. Therefore, once the G99 

command is specified, it remains valid until the G98 command is 

specified, or vice versa.

2. ໃੵоɂǾG99 Ɂුᢆوᣞɝʬ˂ʓȟᤣȨɟȹȗɑȬǿ 2. When the power is turned on, the G99 mode (feedrate per 

revolution) is set.

ᴷ Example:

G98 ɁΈႊศ Programming using G98

ʉʶʍʒʢʍʓȾɝ͇ȤȲʡʵɬɰʒʟɭʽɶɥΈႊȪȹǾ
˿ᢉɁᢆوȟϦඨȪȲৰȺǾʹ˂ɹɥʋʭʍɹȞɜऀȠҋ
ȪɑȬǿ

The workpiece is pulled out of the chuck with the pull-out finger 

mounted in the turret head while the spindle rotation is 

stopped.

7า 7 CAUTION

ʡʵɬɰʒʟɭʽɶ˂ɗʹ˂ɹʡʍʁʭȽȼɥΈႊ ȬɞȻȠ
ɂǾM05 ɥ͎Ȫȹ˿ᢉɁᢆوɥϦඨȨȮ ȹȢȳȨȗǿ

Always specify an M05 command to stop spindle rotation 

before using a pull-out finger or workpiece pusher.

G98;

G01 Z_ F100.0; ˿ᢉȟᢆوȪȹȗȽȢȹɕǾ
1 ґᩖȾ 100 mmǾࡾщȟሉ
ӦȪɑȬǿ

G98;

G01 Z_ F100.0; The cutting tool moves at a 

rate of 100 mm/min even 

when the spindle is not 

rotating.

G98; ............................. ුґᣞɝ͎
ᴥᄽ፷ᢉᴷmm/min, ᢆوᢉᴷq/minᴦ

Specifies the feedrate per minute 

(Linear axis: mm/min, rotary axis: q/min).

G99; ............................. ᣞɝ͎ᴥmm/revᴦᢆوු Specifies the feedrate per revolution (mm/

rev).
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ᵘൡಽɁᆍૺᵚ [Machine damage]

O1;

N1;

G00 T0101 M05;

X0 Z20.0 M09; ......................................................... ʹ˂ɹɥȷȞɓȲɔǾᣞɝȺ b
ȾሉӦ

Positioning at b at a rapid traverse 

rate to grip the workpiece

G98; .......................................................................... G98 Ⱥ 1 ґᩖȕȲɝɁᣞɝᣱ࣊
ᴥmm/minᴦɥ͎
ȦɁʠʷʍɹ͏᪃ȺǾҒҭᣞɝɥ
͎ȬɞȻȠǾF ɁϏɂ mm/min Ⱦ
ȽɝɑȬǿ

Establishing the “mm/min” mode

In the following blocks, the F codes 

are all interpreted in the unit of “mm/

min”.

G01 Z�60.0 F500; .................................................... 500 mm/min Ɂᣞɝᣱ࣊ȺǾʚ˂య
ɥȷȞɓȲɔȾ cȾሉӦ

Positioning at c at 500 mm/min to 

grip the workpiece (bar stock)

M11; .......................................................................... ʋʭʍɹɬʽɹʳʽʡ Unclamping of the chuck

G04 U2.0; ................................................................. ʋʭʍɹȟɬʽɹʳʽʡȬɞɑȺ 2

ᇽᩖʓɰɱʵ

2 าᜤ

ʓɰɱʵɁᩖɂǾާпɁȲɔǾ
ʋʭʍɹɁӦͽᩖɛɝߵȪᩋȗᩖ
͎ȪȹȢȳȨȗǿ

Dwell for 2 seconds to ensure 

unclamping of the chuck

2 NOTE

The dwell period should be a little longer 

than the time required for the chuck to 

operate (open, close) to ensure safe 

operation.

Z�10.0; ..................................................................... 500 mm/min Ɂᣞɝᣱ࣊ȺǾʚ˂య
ɥऀȠҋȪȽȟɜ dȾሉӦ

Moving to d at 500 mm/min to pull 

out the bar stock from the chuck

M10; .......................................................................... ʋʭʍɹɹʳʽʡ Clamping of the chuck

G04 U2.0; ................................................................. ʋʭʍɹȟɹʳʽʡȬɞɑȺ 2 ᇽ
ᩖʓɰɱʵ

2 าᜤ

ʓɰɱʵɁᩖɂǾާпɁȲɔǾ
ʋʭʍɹɁӦͽᩖɛɝߵȪᩋȗᩖ
͎ȪȹȢȳȨȗǿ

Dwell for 2 seconds to ensure 

clamping of the chuck

2 NOTE

The dwell period should be a little longer 

than the time required for the chuck to 

operate (open, close) to ensure safe 

operation.

G00 Z20.0; ............................................................... ʡʵɬɰʒʟɭʽɶɥʚ˂యȞɜ
ᫌȬȲɔǾᣞɝȺ bȾሉӦ

Positioning at b at a rapid traverse 

rate to release the bar stock from 

the pull-out finger

X200.0 Z50.0; .......................................................... ʉʶʍʒʢʍʓȟஉوȺȠɞͱᏚ
a ȾᣞɝȺሉӦ

Positioning at a where the turret 

head can be rotated

G99; .......................................................................... G99 Ⱥ˿ᢉ 1 ȕȲɝɁᣞɝᣱᢆو
ᴥmm/revᴦɥ͎࣊
ȦɁʠʷʍɹ͏᪃ȺǾҒҭᣞɝɥ
͎ȬɞȻȠǾF ɁϏɂ mm/rev Ⱦ
ȽɝɑȬǿ

2 าᜤ

G98 ɥ͎ȪȲکնɂǾࡾሌɁఊऻȾ
॒ȭ G99 ɥ͎Ȫȹුᢆوᣞɝʬ˂ʓ
ȾȪȹȢȳȨȗǿ

Selecting the G99 (mm/rev) mode

In the following blocks, the F codes 

are all interpreted in the unit of “mm/

rev”.

2 NOTE

When G98 has been specified, G99 

must be specified at the end of the 

process to return to the feed per 

revolution (mm/rev) mode.

M01;

:

1

23

4

G00

G98

(Rapid Traverse)

(Feedrate per Minute)

Rapid Traverse

Cutting Feed

ᴥᣞɝᴦ

ᴥ1 ґᩖȕȲɝɁᣞɝᴦ

ᣞɝ

Ғҭᣞɝ
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2-29 G325 ॑ઃիᴥʑʂʉʵʐ˂ʵʃʒʍɹᴦᜫްϏ۰
G325 Change of Value Set for Tailstock (Digital Tailstock)

ʡʷɺʳʪȾɛɝǾ॑ઃիᜫް႕ᬂɁյᜫްϏɥ۰ȬɞȦ
ȻȟȺȠɑȬǿ

The values set on the screen for the tailstock can be changed 

using the following commands:

2 าᜤ 2 NOTE

1. ͎ɁȽȗᬱᄻȾȷȗȹɂǾ႕ᬂɁᜫްϏȟӛȾȽɝɑȬǿ 1. Values set on the display are valid if G325 has not been specified.

2. W1, W2 ɂ॒ȭ͎ȪȹȢȳȨȗǿ 2. Specify W1 or W2 whenever G325 is specified.

3. ᜫްϏȟްኰٍ۶ɁکնǾ‘49 FORMAT ERROR’ ȻȽɝɑȬǿ 3. If the value set by G325 exceeds the specified range, ‘49 FORMAT 

ERROR’ is displayed.

1 ॑ઃիҰᴬऻᣝȾȷȗȹɂǾ“M25, M26 ॑ઃիҰᴬऻᣝ
ᴥʑʂʉʵʐ˂ʵʃʒʍɹᴦǾM25, M26 ॑ઃᢉҋᴬоᴥፀնሉ
Ӧࣻ॑ઃիᴦ”ᴥ198 ʤ˂ʂᴦɥՎྃǿ

1 For tailstock IN/OUT, refer to “M25, M26 Tailstock Forward/

Backward (Digital Tailstock), M25, M26 Tailstock Spindle OUT/IN 

(Carriage Direct-Coupled Tailstock)” (page 198)

G325 W_ T_ U_ A_ B_ C_ Q_ R_ S_ ;

• G325 ................................... ႕ᬂᜫްϏɁ۰ Changes value set on screen

• W ......................................... ʹ˂ɹ 1 ȾᜫްȬɞکն “1”

ʹ˂ɹ 2 ȾᜫްȬɞکն “2”

To select Work 1, input “1”

To select Work 2, input “2”

• T .......................................... ӌ 1ᴥkNᴦɥ͎ Specifies Thrust Force 1 (kN)

• U ......................................... ӌ 2ᴥkNᴦɥ͎ Specifies Thrust Force 2 (kN)

• A .......................................... ᜫްӌȺɁઃ͇ȤͱᏚᴥmmᴦɥ͎

2 าᜤ

ȦɁᜫްȟ “0” ɁȻȠǾʃʒʷ˂ɹᆬᝓɁɬ
ʳ˂ʪ೫ᅺɥᚐȗɑȮɦǿ

Specifies pushing point (mm)

2 NOTE

If this value is set at “0”, stroke confirmation alarm 

detection is not performed.

• B .......................................... ᣞɝȺɁɬʡʷ˂ʋͱᏚᴥmmᴦɥ͎

2 าᜤ

ʹ˂ɹɛɝɕʨɮʔʃϫȟᜫްȨɟȹȗɞȻࢱຒ
ȪɑȬǿ

Specifies approach point at rapid traverse 

rate (mm)

2 NOTE

If the value set is on the minus side of the work, 

tailstock/work interference will occur.

• C ......................................... ᣝᤧͱᏚᴥmmᴦɥ͎ Specifies return position (mm)

• Q ......................................... ઃ͇Ȥᜬ߁уࢃᴥmmᴦɥ͎

5ઃ͇Ȥᜬ߁уࢃɁኰٍюȺᜫްӌȾᤎȬɞ
ȻǾʹ˂ɹɥઃȪ͇ȤȲȻҜȪǾ॑ઃȪҋ
ީ̘ȻȽɝɑȬǿ

2 าᜤ

1. ઃ͇Ȥᜬ߁уࢃɁኰٍюȺǾʹ˂ɹɥઃȪ͇
ȤȲȦȻ͏۶Ⱦɛɞ២ᔸȟȞȞɝᜫްӌȾ
ᤎȪȲکնȺɕǾ॑ઃȪҋީ̘ȻɒȽȪɑ
ȬǿȦɁৰȺӏࡾɥᚐȶȲکնǾʹ˂ɹɁ
᭣ୠȽȼɁȝȰɟȟȕɝɑȬɁȺǾᜬ߁уࢃ
ɥ۰ȬɞکնɂԚґȾาȪȹȢȳȨȗǿ.

2. ᜬ߁у۶ࢃȾȽȶȲȻȠǾEX0461 Ɂɬʳ˂
ʪȻȽɝɑȬǿ

Specifies thrust tolerance (mm)

5When the thrust force reaches the set value 

within the thrust tolerance, the workpiece is 

judged to have been pushed and tailstock out 

operation is regarded as completed.

2 NOTE

1. Even when the thrust force is caused to reach 

the set value within the thrust tolerance by a 

load other than pushing against the 

workpiece, the tailstock out operation is 

regarded as being completed.  Machining in 

this state may involve dangers such as the 

ejection of the workpiece.  Pay extra attention 

when changing the thrust tolerance.

2. If the value exceeds the tolerance range, 

EX0461 alarm message is displayed.

• R ......................................... ѓʋʭʍɷʽɺ ȽȪ “0”

ѓʋʭʍɷʽɺ ȕɝ “1”

ઃ͇ȤऻǾʋʭʍɹɬʽɹʳʽʡˁɹʳʽ
ʡӦͽɥᒲӦᄑȾᚐșȞȼșȞɥᜫްȪɑ
Ȭǿ

For no re-chucking, input “0”

For re-chucking, input “1”

Setting specifies automatic chuck clamping/

unclamping of the workpiece following 

tailstock/workpiece contact.

• S .......................................... ѓʋʭʍɷʽɺʉɮʨᴥᇽᴦɥ͎
ѓʋʭʍɷʽɺǾɬʽɹʳʽʡ͎ऻȾ
ɹʳʽʡ͎ȾҒɝఉțɞɑȺɁʉɮʨɥ
0.1 ᇽԨͱȺᜫްȪɑȬǿ

Re-chucking timer (sec)

At re-chucking, set the timer in 0.1 second 

increments to determine the interval 

between unclamping and re-clamping 

commands.
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5ɝͽഈɥᚐșȻȠǾ॑ઃիȕɞȗɂળɟඨɔիɥሉӦȨȮȲ
ȗͱᏚɗǾӏࡾጶ̘ऻȾ॑ઃիȕɞȗɂળɟඨɔիɥȬͱᏚɁ
ൡಽ࣋ൈϏɥᜤ᧸ȪȹȝȢȻΠҟȺȬǿ

5During setup, you are recommended to record the position(s) 

where the tailstock or steady rest should be positioned and the 

position where the tailstock or steady rest should be returned after 

the completion of machining.

2-30 G330 ॑ઃիᴥʑʂʉʵʐ˂ʵʃʒʍɹᴦᴬቼ 2 ˿ᢉիՁཟे͎࢜
G330 Tailstock (Digital Tailstock)/Headstock 2 Reference Point Return

ՙຝȪɁऻȽȼȾ G330 ɥ͎ȬɞȻǾ॑ઃիᴬቼ 2 ˿ᢉի
ȟՁཟे࢜ȪɑȬǿʹ˂ɹ࣋ൈጕɁᜫްȾȞȞɢɜȭǾး٣
ͱᏚȞɜՁཟे࢜տȾɁɒሉӦȬɞɁȺǾ॑ઃիᴬቼ 2 ˿
ᢉիȟ९ɢȿտȾሉӦȪȹʹ˂ɹɗࡾщȻࢱຒȬɞȝȰɟ
ȟȕɝɑȮɦǿ

If the G330 command is specified after workpiece transfer, 

tailstock/headstock 2 returns to the machine zero point.  With 

the G330 command, tailstock/headstock 2 moves only in the 

direction of the zero point from the present position regardless 

of the setting for the work coordinate system, which prevents 

tailstock/headstock 2 from moving in unexpected directions 

and interfering with the workpiece and/or tools.

7า 7 CAUTION

ՙຝȪࡾሌɁጶɢɝȺՙຝȪᢉɁՁཟे࢜ɥᚐș᪨ɂǾ॒ȭ
“G330”ᴥ॑ઃիᴥʑʂʉʵʐ˂ʵʃʒʍɹᴦᴬቼ 2 ˿ᢉիՁ
ཟे͎࢜ᴦɥ͎ȪȹȢȳȨȗǿ“G28 B0” Ɂ͎ȺɂǾᤣ
Ȩɟȹȗɞʹ˂ɹ࣋ൈጕɁ B ᢉȾʹ˂ɹɴʟʅʍʒϏȟᜫ
ްȨɟȹȗɞȻǾȗȶȲɦȰɁᜫްȨɟȲʹ˂ɹ࣋ൈጕɁՁ
ཟͱᏚᴥB0ᴦɑȺሉӦȪȹǾȰɁऻȾൡಽՁཟे࢜ɥᚐȗɑ
ȬǿB ᢉɁʹ˂ɹɴʟʅʍʒȟᜫްȨɟȹȗɞکնɂǾ˩ᜤ
ɁɛșȾǾʹ˂ɹ࣋ൈՁཟͱᏚɁሉӦȾͅɁʹ˂ɹɗࡾщ
ȻࢱຒȬɞکնȟȕɞȞɜȺȬǿ

When executing the zero return at the end of the transfer 

process, always specify the “G330” (tailstock (digital 

tailstock) headstock 2 reference point return) command. 

On execution of the “G28 B0” command, if at this time a 

work offset value is set for the B-axis in the selected work 

coordinate system, the axes temporarily move to the zero 

point (B0) of the set work coordinate system, then move to 

the machine zero point. When a B-axis work offset is set, 

there may be interference with other workpieces or a tool 

during movement to the work coordinate zero point, as 

shown in the figure.

2 าᜤ 2 NOTE

G330 ɂቼ 2 ˿ᢉ̈́റȝɛɆʑʂʉʵʐ˂ʵʃʒʍɹ̈́റȺɁɒΈ
ႊȺȠɑȬǿ

G330 can be used with headstock 2 specification machines and digital 

tailstock specification machines.

2-31 G374 ॑ઃȪʓʴʵӏࡾɿɮɹʵǾG375 ॑ઃȪʓʴʵӏࡾɿɮɹʵީ̘ᆬᝓᴥɴʡʁʱʽᴦ
G374 Drilling with Tailstock Canned Cycle, G375 Drilling with Tailstock Canned Cycle Completion 

Check (Option)

॑ઃիȾࡾщɥɝ͇ȤǾʓʴʵӏࡾȟȺȠɑȬǿ۶वӏࡾ
ᴥX, Z ᢉᴦȻպӦͽɥժᑤȾȬɞȲɔȾǾG ɽ˂ʓȾɛɞِ
ްɿɮɹʵȺʓʴʵӏࡾɥᚐȗɑȬǿɑȲǾҏ࿎իȾɝ͇
ȤȲࡾщȻպȾӏࡾȬɞȦȻȺӏࡾᩖɁᅽ᎔ȟժᑤȺȬǿ

A tailstock can be used as a drill by mounting a drilling tool in it. 

Use a canned cycle invoked by G code to perform drilling and 

O.D. cutting simultaneously. It is also possible to reduce the 

machining time by operating the drill and tools mounted on the 

turret head simultaneously.

Interfer-
ence

Motion to the Work Coordinate System Zero Point (Rapid Traverse)

Motion to the Machine Zero Point (Rapid Traverse)

ຒȬɞࢱ

ʹ˂ɹ࣋ൈՁཟͱᏚȾሉӦᴥᣞɝᴦ

ൡಽՁཟͱᏚȾሉӦᴥᣞɝᴦ

G374 A_B_C_Q_R_F_;

• A........................................... ᩒܿͱᏚᴥmmᴦ Start point (mm)

• B........................................... ҒࣄͱᏚᴥmmᴦ Cutting bottom point (mm)

• C .......................................... ᣝᤧͱᏚᴥmmᴦ Return position (mm)
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2 าᜤ 2 NOTE

1. A, B, C, Q, F ɁȗȭɟȞȟ͎ȨɟȹȗȽȗȻ ‘ ʨɹʷɬʳ˂ʪ ’ 

‘49 FORMAT ERROR’ ȻȽɝɑȬǿ
1. If A, B, C, Q, or F is not specified, ‘MACRO ALARM’ ‘49 FORMAT 

ERROR’ is triggered.

2. QᴷҒᣅᦀǾRᴷɝᦀɂቺհ͇ȠɁۄґϏȺ͎ȪȹȢȳȨȗǿ 2. Specify “Q: Depth of cut” and “R: Retract amount” as signed 

incremental values.

ᴷ Example:

Ғᣅᦀ 10 mm ɝᦀ 5 mm Ɂکն
Q�10. R5.

When the depth of cut is 10 mm and the retract amount is 

5 mm:

Q�10. R5.

3. ҒᣅᦀȟɝᦀɛɝɕߴȨȗکնǾ‘ ʨɹʷɬʳ˂ʪ ’ ‘49 FORMAT 

ERROR’ ȻȽɝɑȬǿ
3. If the depth of cut is lower than the retract amount, ‘MACRO 

ALARM’ ‘49 FORMAT ERROR’ is triggered.

4. ᩒܿͱᏚɑȺɁሉӦǾᣝᤧͱᏚɑȺɁሉӦɂᣞɝȻȽɝǾᣞ
ɝɴ˂ʚʳɮʓʃɮʍʋɁᤣȾिȗɑȬǿ

4. The movements to a start point or a retraction point are executed 

at a rapid traverse rate, which is controlled by the rapid traverse 

rate override switch.

5. G374 ͎ɂʓʴʵɿɮɹʵᩒܿȻպȾʠʷʍɹީ̘ȪɑȬɁ
ȺǾඒʠʷʍɹȾ۶वӏࡾɁ͎ɥȬɞȦȻȺǾ۶वӏࡾȻպ
ӦͽȟᚐțɑȬǿ

5. Since the G374 command is completed at the same time as the 

drilling cycle starts, simultaneous operation can be executed by 

specifying an O.D. cutting command in the next block.

6. ʓʴʵɿɮɹʵȟީ̘ȪȲȦȻɥᆬᝓऻǾඒʠʷʍɹɁ͎ɥᚐ
șکնɂǾ“G375;” ɥ͎ȪɑȬǿ

6. To execute commands in the next block after confirming the 

completion of drilling cycle, specify “G375;”.

7. ᒲӦҏа R ᛃඩȟӛȾɂ॑ઃʓʴʵӏࡾɂ͎ȺȠɑȮɦǿ
G40 ȺᒲӦҏа R ᛃඩɥɷʭʽʅʵȪȹȞɜ͎ȪȹȢȳȨȗǿ

7. When an automatic cutter radius offset is applied it is not possible 

to specify drilling with the tailstock. Cancel the automatic cutter 

radius offset before making such a specification.

8. ɬʓʶʃ R Ɂ͎ɥᅁႩȬɞȻǾQ ɁҒᣅɒɥᚐȶȲऻුوᩒܿ
ͱᏚ A ȾɝɑȬǿR ɥ͎ȬɞȻǾQ ɁҒᣅɒɥᚐȶȲऻ R ȳ
ȤɕȼɝɑȬǿ

8. If address R is omitted, after drill infeed of “Q”, the drill returns to 

the start position A. If R is specified, after drill infeed of “Q”, the drill 

returns by the distance “R”.

7า 7 CAUTION

ຒȾԚґาɥȪȹȢȳȨȗǿࢱщǾҏ࿎իǾ॑ઃɁࡾ
ᵘ̷ᡵ̜ǾൡಽɁᆍૺᵚ

Ensure the tools, the turret and the tailstock do not 

interfere with each other. 

[Serious injury/Machine damage]

ᴷ Example:

• Q .......................................... 1 ȕȲɝɁҒᣅᦀᴥmmᴦᴥቺհ͇Ƞᴦو Depth of cut per one infeed motion (mm) 

(Signed value)

• R .......................................... 1 ȕȲɝɁɝᦀᴥmmᴦᴥቺհ͇Ƞᴦو Retract amount per one motion (mm)

• F........................................... ᣞɝᣱ࣊ᴥmm/minᴦ Feedrate (mm/min)

S*** M03;

:
:

ᴥӏࡾʡʷɺʳʪᴦ (Machining Program)

G374 A�100. B�150. C�50. Q�10. R3. F500.; .........

:
:

ᣞɝȺ �100. ɑȺɬʡʷ˂ʋ
F500 Ⱥ 10.0 mm Ғᣅɒ
F500 Ⱥ 3. ऻᣝ
�150. ɑȺᎱɝᣌȬ
�150. ȾҢᤎऻ �50. ɑȺᣞɝȺ
ᣝᤧ

Approaching to �100. at a rapid 

traverse rate

Cutting 10.0 mm at the speed 

specified by F500

Retracing 3. at the speed specified 

by F500

Repeating this to the depth of �150.

After reaching �150., the drill 

retracts to �50. at a rapid traverse 

rate

:
:

ᴥӏࡾʡʷɺʳʪᴦ (Machining Program)

G375; ........................................................................ ʓʴʵɿɮɹʵީ̘ᆬᝓ
ᴥʓʴʵɿɮɹʵȟީ̘ȪȹȗȽȗ
նǾީ̘ɥशȶȹȞɜඒʠʷʍک
ɹɋɒɑȬǿᴦ

Drilling cycle completion checked

(The next block is executed after the 

drilling cycle is completed.)
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2-32 G479 ᒲӦᝩ॑ࣻળɟඨɔᴬ॑ઃիɁሉӦ
G479 Automatic Centering Type Steady Rest/Tailstock Travel

G479 ͎ȾɂǾൡሗɗ̈́റȾɛȶȹǾ͏˩ 3 ሗ᭒Ɂൡᑤȟȕ
ɝɑȬǿ

G479 command has three different functions depending on 

machine models and specifications.

1. ᒲӦᝩ॑ࣻળɟඨɔɁሉӦᴥፀնሉӦࣻᴦ 1. Automatic centering type steady rest travel (carriage 

direct-coupled travel)

ᴹᤛख़ൡሗᴻ <Applicable Model>

• NL1500 ʁʴ˂ʄ x NL1500 series

• NL2000 ʁʴ˂ʄ x NL2000 series

• NL2500 ʁʴ˂ʄ x NL2500 series

• NL3000 ʁʴ˂ʄᴬ 700 x NL3000 series/700

• NL3000 ʁʴ˂ʄᴬ 1250 x NL3000 series/1250

1 “ ᒲӦᝩ॑ࣻળɟඨɔɁሉӦᴥፀնሉӦࣻᴦ”ᴥ148 ʤ˂ʂᴦ 1 “Automatic Centering Type Steady Rest Travel (Carriage 

Direct-Coupled)” (page 148)

2. ᒲӦᝩ॑ࣻળɟඨɔɁሉӦᴥᒲᠨࣻᴦ 2. Automatic centering type steady rest travel (servo-driven)

ᴹᤛख़ൡሗᴻ <Applicable Models>

• NL3000 ʁʴ˂ʄᴬ 2000 x NL3000 series/2000

• NL3000 ʁʴ˂ʄᴬ 3000 x NL3000 series/3000

1 “ ᒲӦᝩ॑ࣻળɟඨɔɁሉӦᴥᒲᠨࣻᴦ”ᴥ150 ʤ˂ʂᴦ 1 “Automatic Centering Type Steady Rest Travel 

(Servo-Driven)” (page 150)

3. ॑ઃիɁሉӦᴥፀնሉӦࣻᴦ 3. Tailstock travel (carriage direct-coupled)

ᴹᤛख़ൡሗᴻ <Applicable Models>

• NL3000 ʁʴ˂ʄᴬ 2000 x NL3000 series/2000

• NL3000 ʁʴ˂ʄᴬ 3000 x NL3000 series/3000

1 “ ॑ઃիɁሉӦᴥፀնሉӦࣻᴦ”ᴥ151 ʤ˂ʂᴦ 1 “Tailstock Travel (Carriage Direct-Coupled)” (page 151)

ᒲӦᝩ॑ࣻળɟඨɔɁሉӦᴥፀնሉӦࣻᴦ Automatic Centering Type Steady Rest Travel (Carriage 

Direct-Coupled)

“G479 S1.(Q2.) V_” ɥ͎ȬɞȻǾZ ᢉȟᒲӦᄑȾળɟඨɔի
ȻɿʓʵɁፀնͱᏚɑȺሉӦȪǾፀնȪȲऻǾળɟඨɔիɥ
ሉӦȨȮȲȗͱᏚᴥV_ᴦɑȺሉӦȪɑȬǿ

When “G479 S1.(Q2.) V_” is specified, the Z-axis automatically 

moves to the position where the steady rest can be connected 

to the saddle and then to the specified position (V_).

2 าᜤ 2 NOTE

1. G479 ɂǾԨȺ͎ȪȹȢȳȨȗǿ 1. Specify the G479 command independently in a block without other 

commands.

2. ɬʓʶʃ V ɂǾൡಽ࣋ൈϏȺ͎ȪȹȢȳȨȗǿ 2. Specify address V using the machine coordinate value.

3. ɬʓʶʃ S(Q), V ɂǾୣߴཟоӌɥᚐȶȹȢȳȨȗǿ 3. For addresses S(Q) and V, specify a numeric value with a decimal 

point.

4. G479 ɁળɟඨɔիፀնȺɂǾʡʷɺʳʪႭհ O9099 ɥΈႊȪȹ
ȗɑȬǿȦɁʡʷɺʳʪႭհɥΈȶȹǾȪȗʡʷɺʳʪɥоӌ
ȬɞȦȻɂȺȠɑȮɦǿ

4. The G479 command for the steady rest connection uses program 

O9099. This program number (O9099) cannot be used to make a 

new program.

5. G479 ɥ͎ȬɞکնǾ˩ᜤɁస͔ɥȲȪȹȢȳȨȗǿ 5. To execute the G479 command, the following conditions must be 

satisfied:

• ˿ᢉȟϦඨȪȹȗɞȦȻ • The spindle is stopped.

• ʉʶʍʒʢʍʓɁҾҋȪȟީ̘ȪȹȗɞȦȻ • Turret head indexing has completed.

• ળɟඨɔᩒɁৰȾȽȶȹȗɞȦȻ • The steady rest is in the OPEN state.

G479 S1.(Q2.) V_ ;

• G479 .................................... ળɟඨɔիፀն Calls the steady rest connect mode

• S1. ....................................... ળɟඨɔᤣ

5“Q2.” ͎ȺɕળɟඨɔɥᤣȬɞȦȻȟȺ
ȠɑȬǿ

Specifies the steady rest

5The “Q2.” command also specifies the steady 

rest.

• V........................................... ળɟඨɔիɥሉӦȨȮȲȗͱᏚᴥൡಽ࣋ൈ
Ϗᴦ

Specifies the steady rest positioning point 

(the machine coordinate value)
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6. ɬʓʶʃ V ɥᅁႩȬɞȻǾZ ᢉɂળɟඨɔիȻɿʓʵɁፀնͱᏚ
ɑȺɁሉӦȻɬʽɹʳʽʡӦͽɥᚐȗɑȬǿȦɁȲɔǾળɟඨɔ
իɥሉӦȨȮɞȻȠɂǾሉӦȨȮȲȗͱᏚɋɁͱᏚขɔȝɛɆɹ
ʳʽʡ͎ɥᚐȶȹȢȳȨȗǿ

6. If address V is omitted, the Z-axis moves to the position where the 

steady rest can be connected to the saddle and is unclamped. 

Therefore, to move the steady rest, move the steady rest to the 

specified position and specify the steady rest clamp command.

ᴹ G479 ɁӦͽᴻ <Operation of G479>

G479 ɁऻȾǾળɟඨɔիɥሉӦȨȮȲȗͱᏚɁൡಽ࣋ൈϏɥ
ɬʓʶʃ V Ⱦ͎ȬɞȻɿʠʡʷɺʳʪ O9099 ȾɛɝǾ˩ᜤ
ɁɛșȽˢᣵɁӦͽɥᚐȗɑȬǿ

After the G479 command, specify the position where the 

steady rest is to be moved to using the machine coordinate 

values, then the series of operation indicated below can be 

executed by the sub-program O9099.

ᴷ Example:

G479 ᒲӦᝩ॑ࣻળɟඨɔիሉӦɁΈႊศᴥፀնሉӦࣻᴦ G479 Programming using automatic centering type 

steady rest travel (carriage direct-coupled)

: :

G479 S(Q)_; Z ᢉȟળɟඨɔիȻɿʓʵɁ
ፀնͱᏚɑȺሉӦऻǾળɟඨ
ɔիɬʽɹʳʽʡ

G479 S(Q)_; After moving the Z-axis to the 

position where the steady rest 

can be connected to the 

saddle, unclalmps the steady 

rest.

G00 Z_; ળɟඨɔիɥሉӦȨȮȲȗͱ
ᏚȾͱᏚขɔ

G00 Z_; Moves the steady rest to the 

specified position.

M78; ળɟඨɔիɹʳʽʡ M78; Clamps the steady rest.

ᴹɿʠʡʷɺʳʪᴥO9099ᴦᴻ

ᴥZ ᢉȟળɟඨɔȻɿʓʵɁፀ
նͱᏚȾሉӦᴦ

ᴥળɟඨɔիɬʽɹʳʽʡǾળ
ɟඨɔիȞɜፀնʞʽȟҋȹ
ɿʓʵȻፀնᴦ

ᴥŽV_žɁͱᏚȾળɟඨɔիȟ
ሉӦᴦ

ᴥળɟඨɔիɹʳʽʡǾɿʓʵ
ȞɜፀնʞʽȟȤȹળɟඨ
ɔիȻґᫌᴦ

G479 S1.(Q2.) V_;

S1.(Q2.)

M79

V_

M78

<Sub-Program (O9099)>

(The Z-axis moves to the 
position where the steady 
rest can be connected to 
the saddle.)

(The steady rest unclamp; 
joint pin extends from the 
steady rest to connect with 
the saddle.)

(Positioning of the steady rest 
to the position specified by 
“V_”)

(The steady rest clamp; joint 
pin extracts from the saddle 
to release the steady rest.)

O1;

N1;

G479 S1.(Q2.) V_; ................................................... ળɟඨɔիɥ "V_" ɁͱᏚᴥൡಽ࣋
ൈϏᴦȾሉӦ

5“Q2.” ͎ȺɕળɟඨɔɥᤣȬɞ
ȦȻȟȺȠɑȬǿ

Moving the steady rest to the 

position specified by “V_” (machine 

coordinate value)

5The “Q2.” command also specifies 

the steady rest.

M341; ....................................................................... ળɟඨɔ 1 ᩐ Steady rest 1 close

G50 S1000;

G00 T0101;

G96 S100 M03;

:
:
:

M05;

M340; ....................................................................... ળɟඨɔ 1 ᩒ Steady rest 1 open
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ᒲӦᝩ॑ࣻળɟඨɔɁሉӦᴥᒲᠨࣻᴦ Automatic Centering Type Steady Rest Travel 

(Servo-Driven)

“G479 S1.(Q2.) V_” ɥ͎ȬɞȻǾሉӦȨȮȲȗͱᏚᴥV_ᴦ
ɑȺળɟඨɔիȟᒲӦᄑȾሉӦȪɑȬǿ

When “G479 S1.(Q2.) V_” is specified, the steady rest 

automatically moves to the specified position (V_ ).

2 าᜤ 2 NOTE

1. G479 Ɂ͎ɂǾԨȺᚐȶȹȢȳȨȗǿ 1. Specify the G479 command independently in a block without other 

commands.

2. ɬʓʶʃ V ɂǾൡಽ࣋ൈϏȺ͎ȪȹȢȳȨȗǿ 2. Specify address V using the machine coordinate value.

3. ɬʓʶʃ V ɂǾᅁႩȺȠɑȮɦǿ 3. Address V cannot be omitted.

4. ɬʓʶʃ S(Q), V ɂǾୣߴཟоӌɥᚐȶȹȢȳȨȗǿ 4. For addresses S(Q) and V, specify a numeric value with a decimal 

point.

5. G479 ɁળɟඨɔիሉӦ͎ȺɂǾʡʷɺʳʪႭհ O9099 ɥΈႊ
ȪȹȗɑȬǿȦɁʡʷɺʳʪႭհɥΈȶȹǾȪȗʡʷɺʳʪɥ
оӌȬɞȦȻɂȺȠɑȮɦǿ

5. The G479 movement command for the steady rest/tailstock uses 

program O9099. This program number (O9099) cannot be used to 

make a new program.

6. G479 ɥ͎ȬɞکնǾ˩ᜤɁస͔ɥȲȪȹȢȳȨȗǿ 6. To execute the G479 command, the following conditions must be 

satisfied:

• ˿ᢉȟϦඨȪȹȗɞȦȻ • The spindle is stopped.

• ʉʶʍʒʢʍʓɁҾҋȪȟީ̘ȪȹȗɞȦȻ • Turret head indexing has completed.

• ળɟඨɔᩒɁৰȾȽȶȹȗɞȦȻ • The steady rest is in the OPEN state.

ᴹ G479 ɁӦͽᴻ <Operation of G479>

G479 ɁऻȾǾળɟඨɔիɥሉӦȨȮȲȗͱᏚɁൡಽ࣋ൈϏɥ
ɬʓʶʃ V Ⱦ͎ȬɞȻǾɿʠʡʷɺʳʪ O9099 Ⱦɛɝ˩ᜤ
ɁɛșȽˢᣵɁӦͽɥᚐȗɑȬǿ

After the G479 command, specify the position where the 

steady rest is to be moved to using the machine coordinate 

values, then the series of operation indicated below can be 

executed by the sub-program O9099.

G479 S1.(Q2.) V_; ................................................... ળɟඨɔիɥɕȻɁͱᏚ "V_"ᴥൡಽ
ൈϏᴦȾሉӦ࣋

Moving the tailstock to the 

previously located position, 

specified by “V_” (machine 

coordinate value)

:

G479 S1.(Q2.) V_ ;

• G479 .................................... ળɟඨɔիሉӦ͎ Calls the steady rest movement command

• S1. ....................................... ળɟඨɔᤣ

5“Q2.” ͎ȺɕળɟඨɔɥᤣȬɞȦȻȟȺ
ȠɑȬǿ

Specifies the steady rest

5The “Q2.” command also specifies the steady 

rest.

• V........................................... ળɟඨɔիɥሉӦȨȮȲȗͱᏚᴥൡಽ࣋ൈ
Ϗᴦ

Specifies the steady rest positioning point 

(machine coordinate value)

ᴹɿʠʡʷɺʳʪᴥO9099ᴦᴻ

ᴥળɟඨɔիɬʽɹʳʽʡᴦ

ᴥળɟඨɔիɹʳʽʡᴦ

ᴥŽV_žɁͱᏚȾળɟඨɔ իȟሉӦᴦ

G479 Q2(S1.) V_;

M640

V_

M639

<Sub-Program (O9099)>

(The steady rest unclamp)

(Positioning of the steady rest 
to the position specified by 
“V_”)

(The steady rest clamp)
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ᴷ Example:

G479 ᒲӦᝩ॑ࣻળɟඨɔիɁΈႊศᴥᒲᠨࣻᴦ G479 Programming using automatic centering type 

steady rest (servo-driven)

॑ઃիɁሉӦᴥፀնሉӦࣻᴦ Tailstock Travel (Carriage Direct-Coupled)

“G479 Q1. V_” ɥ͎ȬɞȻǾZ ᢉȟᒲӦᄑȾ॑ઃիȻɿʓʵ
ɁፀնͱᏚɑȺሉӦȪǾፀնȪȲऻǾ॑ઃիɥሉӦȨȮȲȗ
ͱᏚᴥVᴦɑȺሉӦȪɑȬǿ

When “G479 Q1. V_” is specified, the Z-axis automatically 

moves to the position where the tailstock can be connected to 

the saddle and then to the specified position (V_ ).

2 าᜤ 2 NOTE

1. G479 Ɂ͎ɂǾԨȺᚐȶȹȢȳȨȗǿ 1. Specify the G479 command independently in a block without other 

commands.

2. ɬʓʶʃ V ɂǾൡಽ࣋ൈϏȺ͎ȪȹȢȳȨȗǿ 2. Specify address V using the machine coordinate value.

3. ɬʓʶʃ Q, V ɂǾୣߴཟоӌɥᚐȶȹȢȳȨȗǿ 3. For addresses Q and V, specify a numeric value with a decimal 

point.

4. G479 Ɂ॑ઃիፀնȺɂǾʡʷɺʳʪႭհ O9099 ɥΈႊȪȹȗɑ
ȬǿȦɁʡʷɺʳʪႭհɥΈȶȹǾȪȗʡʷɺʳʪɥоӌȬɞ
ȦȻɂȺȠɑȮɦǿ

4. The G479 command for the tailstock uses program O9099. This 

program number (O9099) cannot be used to make a new program.

5. G479 ɥ͎ȬɞکնǾ˩ᜤɁస͔ɥȲȪȹȢȳȨȗǿ 5. To execute the G479 command, the following conditions must be 

satisfied:

• ˿ᢉȟϦඨȪȹȗɞȦȻ • The main spindle is stopped.

• ʉʶʍʒʢʍʓɁҾҋȪȟީ̘ȪȹȗɞȦȻ • The turret head index has completed.

• ॑ઃիоɁৰȾȽȶȹȗɞȦȻ • When moving the tailstock, the tailstock is in the IN state.

O1;

N1;

G479 S1.(Q2.) V_; ................................................... ળɟඨɔիɥ “V_” ɁͱᏚᴥൡಽ࣋
ൈϏᴦȾሉӦ

Moving the steady rest to the 

position specified by “V_” (machine 

coordinate value)

M341; ....................................................................... ળɟඨɔ 1 ᩐ The steady rest 1 CLOSE

G50 S1000;

G00 T0101;

G96 S100 M03;

:
:
:

G28 U0;..................................................................... ળɟඨɔիȻࢱຒȪȽȗɛșȾ X

ᢉൡಽՁཟे࢜
Machine zero return of X-axis to 

avoid interference with the steady 

rest

M05;

M340; ....................................................................... ળɟඨɔ 1 ᩒ The steady rest 1 OPEN

G479 S1.(Q2.) V_; .................................................... ળɟඨɔիɥɕȻɁͱᏚ “V_”ᴥൡ
ಽ࣋ൈϏᴦȾሉӦ

Moving the steady rest to the 

previously located position, 

specified by “V_” (machine 

coordinate value)

:

G479 Q1. V_ ;

• G479 ................................... ॑ઃիፀն Calls the tailstock connect mode

• Q1. ...................................... ॑ઃիᤣᴥᅁႩժᴦ Specifies the tailstock (can be omitted)

• V .......................................... ॑ઃիɥሉӦȨȮȲȗͱᏚᴥൡಽ࣋ൈϏᴦ Specifies the tailstock positioning point 

(machine coordinate value)
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6. ɬʓʶʃ V ɥᅁႩȬɞȻǾZ ᢉɂ॑ઃիȻɿʓʵɁፀնͱᏚɑȺ
ɁሉӦȻɬʽɹʳʽʡӦͽɥᚐȗɑȬǿȦɁȲɔǾ॑ઃիɥሉӦ
ȨȮɞȻȠɂǾሉӦȨȮȲȗͱᏚɋɁͱᏚขɔȝɛɆɹʳʽʡ
͎ɥᚐȶȹȢȳȨȗǿ

6. If address V is omitted, the Z-axis moves to the position where the 

tailstock can be connected to the saddle and is unclamped. 

Therefore, to move the tailstock, move the tailstock to the specified 

position and specify the tailstock clamp command.

ᴹ G479 ɁӦͽᴻ <Operation of G479>

G479 ɁऻȾǾ॑ઃիɥሉӦȨȮȲȗͱᏚɁൡಽ࣋ൈϏɥɬʓ
ʶʃ V Ⱦ͎ȬɞȻɿʠʡʷɺʳʪ O9099 ȾɛɝǾ˩ᜤɁɛ
șȽˢᣵɁӦͽɥᚐȗɑȬǿ

After the G479 command, specify the position where the 

tailstock is to be moved to using the machine coordinate 

values, then the series of operation indicated below can be 

executed by the sub-program O9099.

ᴷ Example:

G479 ॑ઃիሉӦɁΈႊศᴥፀնሉӦࣻᴦ G479 Programming using tailstock travel (carriage 

direct-coupled)

:

G479 Q1.; Z ᢉȟ॑ઃիȻɿʓʵɁፀն
ͱᏚɑȺሉӦऻǾ॑ઃիɬʽ
ɹʳʽʡ

G00 Z_; ॑ઃիɥሉӦȨȮȲȗͱᏚȾ
ͱᏚขɔ

M78; ॑ઃիɹʳʽʡ

:

G479 Q1.; After moving the Z-axis to the 

position where the tailstock 

can be connected to the 

saddle, unclalmps the 

tailstock.

G00 Z_; Moves the tailstock to the 

specified position.

M78; Clamps the steady rest.

ᴹɿʠʡʷɺʳʪᴥO9099ᴦᴻ

ᴥZ ᢉȟ॑ઃիȻɿʓʵɁፀն
ͱᏚȾሉӦᴦ

ᴥ॑ઃիɬʽɹʳʽʡǾ॑ ઃի
ȞɜፀնʞʽȟҋȹɿʓʵȻ
ፀնᴦ

ᴥŽV_žɁͱᏚȾ॑ઃիȟሉӦᴦ

ᴥ॑ઃիɹʳʽʡǾɿʓʵȞɜ
ፀնʞʽȟȤȹ॑ઃիȻґ
ᫌᴦ

G479 Q1. V_;

Q1.

M79

V_

M78

<Sub-Program (O9099)>

(The Z-axis moves to the 
position where the tailstock 
can be connected to the 
saddle.)

(The tailstock unclamp; joint 
pin extends from the tailstock 
to connect with the saddle.)

(Positioning of the tailstock at 
the position specified by “V_”)

(The tailstock clamp; joint pin 
extracts from the saddle to 
release the tailstock.)

O1;

N1;

G479 (Q1.) V_; ......................................................... ॑ઃիɥ “V_” ɁͱᏚᴥൡಽ࣋ൈ
ϏᴦȾሉӦ

Moving the tailstock to the position 

specified by “V_” (machine 

coordinate value)

M25; ......................................................................... ॑ઃᢉȟҰȪȹǾʅʽʉȺʹ˂
ɹɥઃ͇Ȥ

The tailstock spindle moves OUT to 

hold the workpiece by the tailstock 

spindle center.

G04 U_ ;.................................................................... ॑ઃᢉȟᆬȾҋȹǾʅʽʉȺ
ʹ˂ɹɥઃȪ͇ȤɞɑȺʓɰɱʵ

Calling for dwell to allow positive 

support of the workpiece by the 

tailstock spindle center

G50 S1000;

G00 T0101;

G96 S100 M03;

:
:
:
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2-33 ҒҭᣞɝɁᣱ࣊Ҥॅ
Cutting Feedrate Control

ҒҭᣞɝᴥG01, G02, G03 ȽȼᴦɁᣱ࣊ɥҤॅȬɞൡᑤɂǾ͏
˩ɁȻȝɝȺȬǿ

The functions to control feedrate for cutting feed (G01, G02, 

G03) are shown below.

2 าᜤ 2 NOTE

1. G09 ɂ͎ȨɟȲʠʷʍɹȾ᪅ɝӛȺȬǿ 1. G09 is valid only in the specified block.

2. G61, G62, G63, G64 ɂǾպȫɺʵ˂ʡɁ G ɽ˂ʓȟ͎Ȩɟɞɑ
ȺӛȺȬǿ

2. G61, G62, G63, and G64 remain valid until another G code in the 

same group is specified.

3. M28 ɂ M29 ȟ͎ȨɟɞɑȺӛȺȬǿ 3. M28 is valid until M29 is specified.

G09 ɮɺʀɹʒʃʒʍʡ G09 Exact Stop

G28 U0;..................................................................... ॑ઃիȻࢱຒȪȽȗɛșȾ X ᢉൡ
ಽՁཟे࢜

Machine zero return of X-axis to 

avoid interference with the tailstock

M05;

M26; ......................................................................... ॑ઃᢉऻᣝ The tailstock spindle moves IN.

G04 U_; .................................................................... ॑ઃᢉȟᆬȾоɞɑȺʓɰɱʵ Calling for dwell to allow tailstock 

spindle to correctly retract into the 

tailstock body.

G479 (Q1.) V_; ......................................................... ॑ઃիɥɕȻɁͱᏚ “V_”ᴥൡಽ࣋
ൈϏᴦȾሉӦ

Moving the tailstock to the 

previously located position, 

specified by “V_” (machine 

coordinate value)

:

ႊᣩ ɽ˂ʓ ɺʵ˂ʡ ൡᑤ ʤ˂ʂ

ɽ˂ʔɁጀ࣊ɥҋȪȲȗȻȠ

G09 00 ɮɺʀɹʒʃʒʍʡ 153

G61 13 ɮɺʀɹʒʃʒʍʡʬ˂ʓ 154

M28, M29 ɲʳ˂ʑɭʐɹʒӛᴬིӛ 155

юϫɽ˂ʔɥȠɟȗȾҒҭȪȲȗȻ
Ƞ

G62 13 ᒲӦɽ˂ʔɴ˂ʚʳɮʓ 157

ʉʍʡӏࡾ G63 13 ʉʍʞʽɺʬ˂ʓ 156

ᣮࢠɁҒҭ G64 13 Ғҭʬ˂ʓ 156

Applications Code Group Function Page

Finishing corners sharply

G09 00 Exact stop 153

G61 13 Exact stop mode 154

M28, M29 Error detect ON/OFF 155

Finishing inner corners smoothly G62 13 Automatic corner override 157

Tapping G63 13 Tapping mode 156

Usual cutting G64 13 Cutting mode 156
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ɽ˂ʔɁጀ࣊ɥҋȬȲɔȾǾҒҭሉӦ͎Ɂጶཟᴥ˨ᜤɮʳ
ʃʒɁ B ཟᴦȺນᣱȪǾɮʽʧʂʁʱʽȟʋɱʍɹȨɟȲऻǾ
ඒɁʠʷʍɹȟᚐȨɟɑȬǿࡾщጽᡅɂǾʡʷɺʳʪ͎
ȼȝɝ “DADBDCD” ȻȽɝɑȬǿ ᄽ፷Ғҭ (G01) ɗяउ
Ғҭ (G02, G03) ɁʠʷʍɹаᭀȾǾG09 ɥ͎ȪɑȬǿ

To finish a corner sharply, the tool is decelerated at the end 

point of the axis travel command (point B in the figure) , then 

an in-position check is performed before executing the next 

block. The tool path is the same as the programmed tool path 

“DADBDCD” . Specify G09 at the beginning of the block 

before a linear cutting command (G01) or a circular cutting 

command (G02, G03).

2 าᜤ 2 NOTE

ɮɺʀɹʒʃʒʍʡɂǾG09 ɥ͎ȪȲʠʷʍɹȾɁɒӛȺȬǿ The exact stop function is valid only in the block in which G09 is 

specified.

1 “G01 ҒҭᣞɝȾɛɞࡾщɁᄽ፷ሉӦ ”ᴥ73 ʤ˂ʂᴦ
“G02 яउᛃᩖᴥտᴦǾG03 яउᛃᩖᴥՕտᴦ”ᴥ79

ʤ˂ʂᴦ

1 “G01 Moving Cutting Tool along Straight Path at Cutting Fee-

drate” (page 73)

“G02 Circular Interpolation (Clockwise), G03 Circular Interpola-

tion (Counterclockwise)” (page 79)

G61 ɮɺʀɹʒʃʒʍʡʬ˂ʓ G61 Exact Stop Mode

ɽ˂ʔɁጀ࣊ɥҋȬȲɔȾǾҒҭሉӦ͎Ɂጶཟᴥ˨ᜤɮʳ
ʃʒɁ B ཟᴦȺນᣱȪǾɮʽʧʂʁʱʽȟʋɱʍɹȨɟȲऻǾ
ඒɁʠʷʍɹȟᚐȨɟɑȬǿࡾщጽᡅɂǾʡʷɺʳʪ͎
ȼȝɝ “DADBDCD” ȻȽɝɑȬǿ

To finish a corner sharply, the tool is decelerated at the end 

point of the axis travel command (point B in the figure), then an 

in-position check is performed before executing the next block. 

The tool path is the same as the programmed tool path 

“DADBDCD” .

2 าᜤ 2 NOTE

G61 ɂǾG62, G63, ɑȲɂ G64 ȟ͎ȨɟɞɑȺӛȺȬǿ G61 is valid until G62, G63, or G64 is specified.
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ᴷ Example:

G61 ɁΈႊศ Programming using G61

dDeDfDgDhɁሉӦȺ M28 ɥ͎ȪȹǾ͎ȪȲ
ͱᏚȾඩᆬȾͱᏚขɔȨɟȲȞȼșȞʋɱʍɹȪɑȬǿ

Using the M28 command for movement in 

dDeDfDgDh in the following diagram.

M28 ɲʳ˂ʑɭʐɹʒӛǾM29 ɲʳ˂ʑɭʐɹʒིӛ M28 Error Detect ON, M29 Error Detect OFF

O1;

N1;

G50 S2000;

G00 T0101;

G96 S200 M03;

X56.0 Z20.0 M08;

G01 Z0 F1.0;

X30.0 F0.15;

G00 X50.0 W1.0;

G61; ......................................................................... ɮɺʀɹʒʃʒʍʡʬ˂ʓ Exact stop mode

G01 X54.0 Z�1.0;......................................................

Z�5.0;

X56.8;

X59.8 Z�6.5;

0.15 mm/rev Ɂᣞɝᣱ࣊Ⱥ
?dDeDfDgDhȾሉӦ
ȰɟȱɟɁሉӦɁጶཟ e, f, g, 

h ȺǾඩᆬȾͱᏚขɔȨɟȲȞȼ
șȞɥǾNC ϫȺʋɱʍɹ
ȰɟȱɟɁሉӦɁጶཟ e, f, g, 

h Ⱥˢ࣊ǾᣞɝȟϦඨȪǾඒɁӦ
ͽɥᩒܿ

Moving the cutting tool from point 

?dDeDfDgDh at a 

feedrate of 0.15 mm/rev.

The exact positioning at each end 

point e, f, g, h of movement is 

checked by the NC.  Before starting 

the movement commands in the 

next block, the feed stops at each 

end point of movement e, f, g, 

h once.

G64; ......................................................................... ᣮࢠɁҒҭʬ˂ʓ Usual cutting mode

Z�23.0 F0.2;.............................................................. 0.2 mm/rev Ɂᣞɝᣱ࣊ȺhDiȾ
ሉӦ
i ȺນᣱȮȭȾඒɁӦͽȾሉɝɑ
Ȭǿ

Moving the cutting tool from point 

hDi at a feedrate of 0.2 mm/rev  

Without deceleration at i, the 

cutting tool starts executing the 

command in the next block.

G00 U1.0 Z20.0;

X200.0 Z150.0 M09;

M01;

1

4

3

2

C1

C1.5

5

25

11

10

5

6

7

89

I5
4

M60 u P2

Rapid Traverse

Cutting Feed

ᣞɝ

Ғҭᣞɝ
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ɽ˂ʔɁጀ࣊ɥҋȬȲɔȾǾҒҭሉӦ͎Ɂጶཟᴥ˨ᜤɮʳ
ʃʒɁ B ཟᴦȺນᣱȪǾɮʽʧʂʁʱʽȟʋɱʍɹȨɟȲऻǾ
ඒɁʠʷʍɹȟᚐȨɟɑȬǿࡾщጽᡅɂǾʡʷɺʳʪ͎
ȼȝɝ “DADBDCD” ȻȽɝɑȬǿ

To finish a corner sharply, the tool is decelerated at the end 

point of the axis travel command (point B in the figure), then an 

in-position check is performed before executing the next block. 

The tool path is the same as the programmed tool path 

“DADBDCD” .

2 าᜤ 2 NOTE

1. M28 ɂǾᄽ፷ҒҭᴥG01ᴦɗяउҒҭᴥG02, G03ᴦȾӛȺȬǿ 1. M28 is valid for linear cutting (G01) and circular cutting (G02, 

G03).

2. M28 ɂǾM29 ȟ͎ȨɟɞɑȺӛȺȬǿ 2. M28 is valid until M29 is specified.

G64 Ғҭʬ˂ʓ G64 Cutting Mode

ҒҭሉӦ͎ɁጶཟȺນᣱȮȭȾǾඒɁʠʷʍɹȟᚐȨɟ
ɑȬǿȷɑɝǾʡʷɺʳʪȺࡾщጽᡅɥ “DADBDCD” Ȼ
͎ȪȹɕǾ᪨ɁࡾщጽᡅɂǾ“DADCD” ȻȽɝɑȬǿ

The next block is executed without decelerating the tool at the 

end point of the axis travel command. When the tool path 

“DADBDCD” is specified in a program, the actual tool path 

is “DADCD” .

2 าᜤ 2 NOTE

1. G64 ɂǾG61, G62, ɑȲɂ G63 ȟ͎ȨɟɞɑȺӛȺȬǿ 1. G64 is valid until G61, G62, or G63 is specified.

2. ໃੵоȕɞȗɂ@ᴥʴʅʍʒᴦɷ˂ɥઃȬȻǾҒҭʬ˂ʓ
ᴥG64ᴦɁৰȾȽɝɑȬǿ

2. The cutting mode (G64) becomes valid when the power is turned 

on or when the @ (RESET) key is pressed.

G63 ʉʍʞʽɺʬ˂ʓ G63 Tapping Mode

ҒҭሉӦ͎ɁጶཟȺນᣱȮȭȾǾඒɁʠʷʍɹȟᚐȨɟ
ɑȬǿȷɑɝǾʡʷɺʳʪȺࡾщጽᡅɥ “DADBDCD” Ȼ
͎ȪȹɕǾ᪨ɁࡾщጽᡅɂǾ“DADCD” ȻȽɝɑȬǿ

The next block is executed without decelerating the tool at the 

end point of the axis travel command. When the tool path 

“DADBDCD” is specified in a program, the actual tool path 

is “DADCD” .

2 าᜤ 2 NOTE

1. G63 ɂǾG61, G62, ɑȲɂ G64 ȟ͎ȨɟɞɑȺӛȺȬǿ 1. G63 is valid until G61, G62, or G64 is specified.

2. G63 ɥ͎ȬɞȻǾ˩ᜤɁɛșȾʉʍʞʽɺӏࡾȾᤛȪȲҤॅ
ʬ˂ʓȻȽɝɑȬǿ

2. G63 allows the control mode best suited to tapping to be entered, 

as indicated below.

• ᣞɝᣱ࣊ɴ˂ʚʳɮʓིӛ • Feedrate override is invalid. (fixed at 100%)

• ʠʷʍɹᩖፕȡᄻɁນᣱི͎ӛ • Deceleration commands at joints between blocks are invalid.

• ʟɭ˂ʓʥ˂ʵʓིӛ • Feed hold is invalid.

• ʁʽɺʵʠʷʍɹིӛ • Single block operation is invalid.

• ʉʍʞʽɺʬ˂ʓ˹αհҋӌ • The in-tapping mode signal is output.
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G62 ᒲӦɽ˂ʔɴ˂ʚʳɮʓ G62 Automatic Corner Override

щवᛃඩ˹ȾǾюϫɽ˂ʔҒҭɑȲɂᒲӦɽ˂ʔࡾ R Ɂю
ϫҒҭɁ២ᔸɥᢌນȬɞȲɔǾᒲӦᄑȾᣞɝᣱ࣊Ⱦɴ˂ʚ
ʳɮʓɥȞȤȹǾ໙ɜȞȾҒҭȪɑȬǿ

When a tool radius offset is applied, G62 automatically 

decelerates the movement of the tool to reduce the load during 

inner corner cutting or during cutting of an internal corner with 

the automatic corner rounding function and finishes the corner 

smoothly.

ᴹюϫɽ˂ʔɴ˂ʚʳɮʓɁکնᴻ <Overriding during machining of an inner corner>

G62 ȟ͎ȨɟȲৰȺǾࡾщवᛃඩȨɟȲࡾщጽᡅȟюϫ
ɽ˂ʔɥढȬɞکնǾюϫɽ˂ʔɁ̬ཟҰऻȺᣞɝᣱ࣊Ⱦ
ɴ˂ʚʳɮʓȟȞȞɝɑȬǿ

When G62 is specified, and the tool path with tool radius offset 

applied forms the inner corner, the feedrate is automatically 

overridden at both ends of the corner.

2 าᜤ 2 NOTE

1. G62 ɂǾG40ᴥҏа R ᛃඩɷʭʽʅʵᴦǾG61, 63, ɑȲɂ G64 ȟ
͎ȨɟɞɑȺӛȺȬǿ

1. G62 is valid until G40 (tool nose radius offset cancel), G61, G63, or 

G64 is specified.

2. G62 ɂǾᄽ፷ҒҭᴥG01ᴦȝɛɆяउҒҭᴥG02, G03ᴦȾӛȺ
Ȭǿ

2. G62 is valid for linear cutting (G01) and circular cutting (G02, G03).

Tool center path

Override is applied from point a to point b

Programmed tool path

щ˹॑वᡅࡾ

a ཟȞɜ b ཟɑȺɴ˂ʚʳɮʓȟȞȞɞ

ʡʷɺʳʪጽᡅ
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3 SEICOS ̠૰̈́റᴥɴʡʁʱʽᴦ
COMPATIBLE SPECIFICATIONS WITH SEICOS (OPTION)

ȦȦȺɂǾSEICOS ଃᢐൡȻ̠૰ॴɁȕɞ͏˩ɁൡᑤɁ͎
ศȾȷȗȹᝢȪɑȬǿ

This section describes the method of specifying the functions 

below, which are compatible with machines equipped with a 

SEICOS NC unit.

• ᒲӦҏа R ᛃඩʬ˂ʓᴥᛃඩտᒲӦขްᴦ • Automatic tool nose radius offset mode (automatic 

determination of offset direction)

• щवᛃඩʬ˂ʓࡾ • Cutter radius offset mode

• ࢥᛃඩൡᑤ • Groove width tool offset mode

3-1 ᒲӦҏа R ᛃඩʬ˂ʓᴥᛃඩտᒲӦขްᴦ
Automatic Tool Nose Radius Offset Mode (Automatic Determination of Offset Direction)

ᒲӦҏа R ᛃඩʬ˂ʓɥӛȾȬɞȻǾ͑ҏаɁտȾख़
ȫȹǾҏа R ᛃඩɁտɥᒲӦᄑȾҜȪǾᚐȪɑȬǿ

If the automatic tool nose radius offset mode is validated, the 

direction of the tool nose radius offset is automatically 

determined depending on the imaginary tool nose orientation 

and the offset is executed.

2 าᜤ 2 NOTE

1. ȦɁɴʡʁʱʽȟᚽᅔȨɟȹȗɞکնǾໃੵоǾᒲӦҏа R

ᛃඩʬ˂ʓɂӛȺȬǿᴥʛʳʫ˂ʉᜫްȾɛɝིӛȾɕȺȠɑ
Ȭǿᴦ

1. For machines equipped with this option, the automatic tool nose 

radius offset mode is valid when the power is turned on. (This can 

be invalidated by a parameter setting)

2. ᒲӦҏа R ʬ˂ʓ˹Ⱦ G41/G42 ɥ͎ȪȲکնǾɬʳ˂ʪ
ᴥP34ᴦȻȽɝɑȬǿ

2. If the G41/G42 command is specified in the automatic tool nose 

radius offset mode, an alarm (P34) is triggered.

3. ᒲӦҏа R ᛃඩʬ˂ʓ˹Ⱦ G00 ɥ͎ȬɞȻǾҏа R ᛃඩȟˢ
ɷʭʽʅʵȨɟɑȬǿ

3. If the G00 command is specified in the automatic tool nose radius 

offset mode, the tool nose radius offset mode is temporarily 

canceled.

4. ᒲӦҏа R ᛃඩǾ͑ҏаཟȟ 0 ɑȲɂ 9 ɁکնɂᛃඩӦͽɥ
ᚐȗɑȮɦǿ

4. The automatic tool nose radius offset cannot be executed at the 

imaginary tool nose point 0 or 9.

5. ᒲӦҏа R ᛃඩʬ˂ʓɷʭʽʅʵ˹ɂǾG41/G42 ɥ͎Ȫȹि఼
ɁҏаᛃඩȟΈႊȺȠɑȬǿ

5. In the automatic tool nose radius offset cancel mode, an ordinary 

tool nose offset can be used by specifying G41/G42.

5ᒲӦขްտȻႱȽɞտȾᛃඩɥȞȤȲکնɂǾG141/G142 ɥ
͎ȪȹऐҤᄑȾᛃඩտɥขްȬɞȦȻȟȺȠɑȬǿ

5To offset the tool in a different direction from the direction 

automatically determined, the offset direction can be determined 

compulsorily by specifying the G141/G142 commands.

1 “ ᛃඩտɁऐҤขް ”ᴥ161 ʤ˂ʂᴦ 1 “Compulsory Determination of Offset Direction” (page 161)

ᛃඩտɁᒲӦขް Automatic Determination of Offset Direction

G143 ɥ͎ȬɞȻǾҏа R Ɂᛃඩտȟ͑ҏаͱᏚȻሉ
ӦտȾɛɝǾ˩᚜ȾिȶȹᒲӦᄑȾขްȨɟɑȬǿ

By specifying the G143 command, the direction of the tool 

nose radius offset is automatically determined from the 

imaginary tool nose point and the direction of movement in the 

manner indicated in the table below.

ᛃඩտɁᒲӦขްɂǾʃʉ˂ʒɬʍʡȝɛɆҏа R ᛃඩ
ʬ˂ʓ˹ȻɕպȫศȺᚐȗɑȬǿ

Automatic determination of the offset direction is executed in 

the same way at start-up and during the tool nose radius offset 

mode.

G143; .......................... ᒲӦҏа R ʬ˂ʓӛ Automatic tool nose radius offset mode valid

G140; .......................... ᒲӦҏа R ᛃඩʬ˂ʓɷʭʽʅʵ Automatic tool nose radius offset mode 

cancel

G141; .......................... ᛃඩտɁऐҤขްᴥࡿϫᴦ Compulsory determination of offset direction 

(left side)

G142; .......................... ᛃඩտɁऐҤขްᴥծϫᴦ Compulsory determination of offset direction 

(right side)
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5ᛃඩտɁᒲӦขް˹Ɂҏа R ᛃඩɁӦͽɂǾि఼Ɂ G41/G42 ҏ
а R ᛃඩൡᑤȻպȫȺȬǿ

5The movement of the tool nose radius offset during automatic 

determination of the offset direction is same as with the ordinary 

tool nose radius offset function called by the G41/G42 command.

2 าᜤ 2 NOTE

1. ᚜˹Ɂ uԱɂǾ͎ȨɟȲሉӦտȻ͑ҏаͱᏚȞɜɂǾᛃඩ
տȟขްȨɟȽȗȦȻɥᇉȪɑȬǿ

1. The cross symbol (u) indicates that the direction of offset cannot be 

determined from the programmed direction of axis movement and 

the imaginary tool nose point.

2. ᚜˹Ɂᴥ ᴦԱɂǾ0q ɛɝ۾ȠȢ 90q ɛɝߴȨȗኰٍɁሉӦ

տɥᇉȪɑȬǿ

2. The symbol ( ) indicates that the axes (tool nose) move in the 

range from 0q to 90q.

3. ᛃඩտȟ࿑ްȺȠȽȗکնᴥ᚜˹Ɂ uԱᴦȺǾఊқɁሉӦʠ
ʷʍɹȞɜ 4 ʠʷʍɹ͏юȾᛃඩտȟขްȺȠɞሉӦʠʷʍɹ
ȟ٣ސȪȽȗȻȠɂǾᛃඩտȟขްȺȠɞሉӦʠʷʍɹȞɜᛃ
ඩӦͽɥᩒܿȪɑȬǿ

3. If the offset direction is not determined (u symbol in the table) and 

no blocks with axis movement that can determine the offset 

direction exist within 4 blocks, offset operation is started from the 

first block with axis movement that can determine the offset 

direction.

4. ᒲӦҏа R ᛃඩ˹Ⱦᛃඩտȟ᚜˹Ɂ u ԱȾȽɞȻȠɂǾ͏ҰɁ
ᛃඩտȾिȗɑȬǿȲȳȪǾG00 ʠʷʍɹɂ͏ҰɁᛃඩտȾ
िɢȭǾ3.ȻպറȾаʠʷʍɹȺขްȪȲᛃඩտȻȽɝɑȬǿ

4. In the automatic tool nose radius offset mode, if the direction of 

offset cannot be determined (u symbol in the table), the direction of 

offset that applied in the previous block is used. However, the G00 

block does not follow the previous offset direction. The direction of 

offset in the later block is applied, as in 3..
5. ᒲӦҏа R ᛃඩ˹Ɂяउ͎ɁᛃඩտɂǾ͏ҰɁᛃඩտȾि

ȗɑȬǿȲȳȪǾᛃඩտऐҤขްᴥG141/G142ᴦȟ͎Ȩɟȹ
ȗɞکնɂǾG141/G142 ͎ɁᛃඩտȻȽɝɑȬǿ

5. In the automatic tool nose radius offset mode, the offset direction 

of the circular interpolation command follows the direction of offset 

that applied in the previous block. However, when compulsory 

determination of offset direction (G141/G142) is specified, the 

direction of the G141/G142 command is applied.

6. ᒲӦҏа R ᛃඩ˹ɂǾᛃඩտȟՕᢆȪȹɕɬʳ˂ʪȻɂȽɜ
ȭǾᒲӦขްȪȲᛃඩտȺӦͽȪɑȬǿᴥʛʳʫ˂ʉ No. 8016 

G46 Օᢆᢉɲʳ˂ᤧوɁᜫްɂིӛȺȬǿᴦ

6. In the automatic tool nose radius offset mode, an alarm does not 

occur if the direction of offset is reversed and offset operation is 

executed in the automatically determined direction. (Parameter 

No. 8016: the setting for protection against G46 reverse axis error 

is invalid.)

ҏаɁᛃඩտ
Offset Direction

ҏаɁᚐտ
Tool Nose Moving Direction

ҏаཟ
Tool Nose Point

ሉӦʣɹʒʵ
Motion vector
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Right

ծ
Right

ࡿ
Left
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Left
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ʃʉ˂ʒɬʍʡȻɷʭʽʅʵ Start-Up and Cancel

ʃʉ˂ʒɬʍʡᴬɷʭʽʅʵʠʷʍɹȺɂǾሉӦտɥЫȾ
ӏᬂࢲࡾɁᢉտȾ͑ʣɹʒʵɥͽȪǾȰɁ͑ʣɹʒ
ʵȾߦȬɞᛃඩɁ̬ཟአȾɛɝǾʃʉ˂ʒɬʍʡᴬɷʭʽ
ʅʵཟɥɔɑȬǿ

In the start-up and cancel block, an imaginary vector is created 

in the axial direction on the machining plane based on the 

direction of motion, and the start-up and cancellation points are 

acquired according to calculation of the offset intersection in 

relation to the imaginary vector.

ᴷ Example:

G00 - G01 G00 - G01

ҒҭʠʷʍɹᴥN3ᴦȻ͑ʣɹʒʵɁᛃඩ̬ཟȟʃʉ˂ʒ
ɬʍʡཟȻȽɝɑȬǿ

The offset intersection of the block including a cutting 

command (N3) and the imaginary vector becomes the 

start-up point.

ᴷ Example:

G01 - G01 G01 - G01

ҒҭʠʷʍɹᴥN2/N3ᴦɁᛃඩ̬ཟȟʃʉ˂ʒɬʍʡཟȻȽ
ɝɑȬǿᴥ͑ʣɹʒʵɂͽȨɟɑȮɦǿᴦ

The offset intersection of the blocks including cutting 

commands (N2/N3) becomes the start-up point. (No 

imaginary vector is created.)

ᴷ Example:

G01 - G00 - G01 G01 - G00 - G01

ɷʭʽʅʵȻʃʉ˂ʒɬʍʡȟպˢʠʷʍɹȺᚐɢɟɑȬǿ
˩ᜤɁɛșȽکնǾN2D N3 ȺᛃඩɷʭʽʅʵȻȽɝǾN3 

D N4 Ⱥʃʉ˂ʒɬʍʡȻȽɝɑȬǿȦɁȻȠǾN2 ʠʷʍ
ɹɁɷʭʽʅʵཟɂҒҭʠʷʍɹᴥN2ᴦȻ͑ʣɹʒʵɁ
ᛃඩ̬ཟȻȽɝǾN3 ɁʠʷʍɹɁʃʉ˂ʒɬʍʡཟɂҒҭ
ʠʷʍɹᴥN4ᴦȻ͑ʠʷʍɹɁᛃඩ̬ཟȻȽɝɑȬǿ

Cancellation and start-up are executed in the same block. In 

the case shown below, N2 D N3 cancels the offset and N3 

D N4 executes start-up. This time, the cancellation point in 

the N2 block becomes the offset intersection of the block 

including cutting commands (N2) and the imaginary vector, 

:
N1 G143;

N2 G00 X_Z_;

N3 G01 X_Z_F_;

:

N3

N2

N1

Tool Nose Radius Center

Program

Imaginary Vector

Intersection

ҏа R ˹॑

ʡʷɺʳʪ

͑ʣɹʒʵ

̬ཟ

:
N1 G143;

N2 G01 X_Z_F_;

N3 G01 X_Z_;

: N3

N2

N1

Tool Nose Radius Center

Program

Intersection

ҏа R ˹॑

ʡʷɺʳʪ
̬ཟ
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and the start-up point in the N3 block becomes the offset 

intersection of the block including cutting commands (N4) 

and the imaginary vector.

ᴷ Example:

G00 - G02 - G00 G00 - G02 - G00

ʃʉ˂ʒɬʍʡᴬɷʭʽʅʵȻȽɞҒҭʠʷʍɹȟяउɁ
նǾяउʠʷʍɹȻ͑ʣɹʒʵɁᛃඩ̬ཟȟʃʉ˂ʒک
ɬʍʡཟᴬɷʭʽʅʵཟȻȽɝɑȬǿ

If the block including a cutting command and start-up or 

cancellation describes an arc, the offset intersection of the 

arc block and the imaginary vector becomes the start-up/

cancellation point.

2 าᜤ 2 NOTE

͑ʣɹʒʵȾߦȬɞᛃඩɁ̬ཟȟ٣ސȪȽȗکնǾʃʉ˂ʒɬʍʡ
ɁᛃඩʣɹʒʵɂܿཟȾٹᄽǾɷʭʽʅʵɁᛃඩʣɹʒʵɂጶཟ
ȾٹᄽȻȽɝɑȬǿ

If no offset intersection in relation to the imaginary vector exists, the 

offset vector at start-up is perpendicular to the start point and offset 

vector at cancellation is perpendicular to the end point.

ᛃඩտɁऐҤขް Compulsory Determination of Offset Direction

ᒲӦҏа R ᛃඩʬ˂ʓӛǾᒲӦขްտȻႱȽɞտȾ
ᛃඩɥȞȤȲȗکնǾG141/G142 ɥ͎ȬɞȻǾऐҤᄑȾᛃ
ඩտɥขްȬɞȦȻȟȺȠɑȬǿ

To offset the tool in a different direction from the direction 

automatically determined during the automatic tool nose radius 

offset mode, the offset direction can be determined 

compulsorily by specifying the G141/G142 commands.

:
N1 G143;

N2 G01 X_Z_F_;

N3 G00 X_Z_;

N4 G01 X_Z_;

:

N3

N2

N1

N4

Tool Nose Radius Center

Program

Imaginary Vector

Intersection

Intersection

Imaginary Vectorҏа R ˹॑

ʡʷɺʳʪ

͑ʣɹʒʵ

̬ཟ

̬ཟ

͑ʣɹʒʵ

:
N1 G143;

N2 G00 Z_;

N3 G02 X_Z_F_;

N4 G00 X_;

:

N3

N2 N1

N4

Intersection

Intersection

Tool Nose Radius Center

Program

̬ཟ

̬ཟ

ҏа R ˹॑

ʡʷɺʳʪ

:
N1 G143;

N2 G00 Z_;

N3 G02 X_Z_F_;

N4 G00 X_;

:

N3

N2 N1

N4 Perpendicular to End Point

Perpendicular to Start Point

Tool Nose Radius Center

Program

ጶཟȾٹᄽ

ܿཟȾٹᄽ

ҏа R ˹॑

ʡʷɺʳʪ
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2 าᜤ 2 NOTE

1. G141/G142 ͎ɂǾᒲӦҏа R ᛃඩʬ˂ʓɁɒ͎ȺȠɑȬǿ
ᒲӦҏа R ᛃඩʬ˂ʓȺɂȽȗȻȠȾ͎ȪȹɕིȨɟɑȬǿ

1. The G141/G142 commands can be specified only during the 

automatic tool nose radius offset mode. If the G141/G142 

commands are specified when the automatic tool nose radius 

offset mode is invalid, they are ignored.

2. G141/G142 ͎ɂǾʹʽʁʱʍʒ G ɽ˂ʓȽɁȺǾ͎ȪȲʠ
ʷʍɹɁɒӛȺȬǿȲȳȪǾ͏˩Ɂکնɂ͎ʠʷʍɹ͏۶Ⱦ
ɕӛȻȽɝɑȬǿ

2. The G141/G142 commands are one-shot G codes; they are valid 

only in the specified block. However, they can be valid in other 

blocks in the cases below.

a) ʃʉ˂ʒɬʍʡȺᛃඩտȟᒲӦขްȺȠȽȗکնȺǾаʠ
ʷʍɹȾ G141/G142 ȟ͎ȨɟȹȗɞȻȠǿᴥʃʉ˂ʒɬʍ
ʡɁᛃඩտɂǾG141/G142 ɁտȻȽɝɑȬǿᴦ

a) When the offset direction cannot be determined automatically 

at start-up and the G141/G142 command is specified in the 

block ahead. (The offset direction at start-up is the direction 

specified by G141/G142.)

b) G141/G142 ͎Ⱦɛɝᛃඩտɥ۰ȪȲکնȺǾඒʠʷʍ
ɹɁᛃඩտȟᒲӦขްȺȠȽȗȻȠǿᴥඒʠʷʍɹɁᛃඩ
տɂǾG141/G142 ͎ɁտȻȽɝɑȬǿᴦ

b) When the offset direction is changed by specifying the G141/

G142 command and the offset direction cannot be 

automatically determined in the next block. (The offset 

direction in the next block follows the direction of the G141/

G142 command.)

3-2 щवᛃඩʬ˂ʓࡾ
Cutter Radius Offset Mode

щवᛃඩʬ˂ʓɂǾG145ࡾ ͎ऻɁ G41/G42 ͎Ⱦɛɝᩒ
ܿȨɟǾG40/G140/G143 ͎ȾɛɝɷʭʽʅʵȨɟɑȬǿ

The cutter radius offset mode starts with the G41/G42 

command after G145 and is ended by specifying the G40/

G140/G143 command.

2 าᜤ 2 NOTE

щवᛃඩʬ˂ʓ˹ɂǾͱᏚขɔࡾ l ҒҭᴥG00 l G01/G02/G03ᴦɁ
ҒఉɝȾɛɞʃʉ˂ʒɬʍʡᴬɷʭʽʅʵӦͽɂᚐȗɑȮɦǿ

In the cutter radius offset mode, start-up/cancellation by switching 

positioning and cutting (G00 l G01/G02/G03) is not executed.

щवᛃඩʬ˂ʓɁʃʉ˂ʒɬʍʡࡾ Start-Up During Cutter Radius Offset Mode

G41/G42 ͎ȻպˢʠʷʍɹȾሉӦ͎ȟȕɞکնȾʃʉ˂
ʒɬʍʡӦͽȻȽɝɑȬǿ

Start-up is executed when a movement command is included in 

the same block as the G41/G42 command.

1. ɽ˂ʔюϫ 1. Inside the corner

ඒʠʷʍɹȾߦȪȹٹᄽȽͱᏚɋሉӦȪɑȬǿ The tool moves to a position perpendicular to the next 

block.

G145;

G41(G42);

• G145 ................................... щवᛃඩʬ˂ʓӛࡾ Cutter radius offset mode valid

• G41 ...................................... ϫࡿщवᛃඩࡾ Cutter radius offset (offset to the left)

• G42 ...................................... щवᛃඩծϫࡾ Cutter radius offset (offset to the right)

:
N1 G145;

N2 G42 G00 X_Z_;

N3 G01 X_Z_F_;

:

N3

N2

N1

Program

Center of Tool

ʡʷɺʳʪ

॑˹щࡾ
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2. ɽ˂ʔ۶ϫᴥᦚᜏᴦu 90q d T d 180qᵚ 2. Outside the corner (obtuse angle) [90q d T d 180q]
ඒʠʷʍɹȻɁ̬ཟɋሉӦȪɑȬǿ The tool moves to the intersection with the next block.

3. ɽ˂ʔ۶ϫᴥᜏᴦu T < 90qᵚ 3. Outside the corner (acute angle) [T < 90q]
ɽ˂ʔ۶ϫɥوɞɛșȾሉӦȪɑȬǿ The tool skirts around the outside of the corner.

щवᛃඩʬ˂ʓɁӦͽࡾ Operation in Cutter Radius Offset Mode

1. ɽ˂ʔюϫ 1. Inside the corner

ᛃඩ̬ཟɥᣮᤈȪɑȬǿ The tool passes through the offset intersection.

2. ɽ˂ʔ۶ϫᴥᦚᜏᴦu 90q d T d 180qᵚ 2. Outside the corner (obtuse angle) [90q d T d 180q]
ᛃඩ̬ཟɥᣮᤈȪɑȬǿ The tool passes through the offset intersection.

:
N1 G145;

N2 G41 G00 X_Z_;

N3 G01 X_Z_F_;

:

N3

N2

N1

T

Center of Tool

Program

Intersection
॑˹щࡾ

ʡʷɺʳʪ

̬ཟ

:
N1 G145;

N2 G41 G00 X_Z_;

N3 G01 X_Z_F_;

:
N3

N2

N1

T

Center of Tool

Program

॑˹щࡾ

ʡʷɺʳʪ

:
G145;

G42;

:
N1 G01 X_Z_F_;

N2 G01 X_Z_;

:

N2

N1
T

N2

N1

Intersection

Program

Center of Tool

IntersectionProgram

Center of Tool

̬ཟ

ʡʷɺʳʪ

॑˹щࡾ

̬ཟʡʷɺʳʪ

॑˹щࡾ

:
G145;

G41;

:
N1 G01 X_Z_F_;

N2 G01 X_Z_;

:

N2

N1

T

Program

Center of Tool
Intersection

ʡʷɺʳʪ

॑˹щࡾ
̬ཟ
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3. ɽ˂ʔ۶ϫᴥᜏᴦu T < 90qᵚ 3. Outside the corner (acute angle) [T < 90q]
ɽ˂ʔ۶ϫɥوɞɛșȾሉӦȪɑȬǿ The tool skirts around the outside of the corner.

щवᛃඩʬ˂ʓɁɷʭʽʅʵࡾ Canceling Cutter Radius Offset Mode

1. G40 ȟԨ͎Ɂکն 1. When the G40 command is specified without other 

commands in a block.

ጶཟȾٹᄽȽͱᏚɋሉӦȪȲऻǾG40 ͎ऻɁఊқɁሉӦ
ȺᛃඩȟɷʭʽʅʵȨɟɑȬǿᴥᛃඩʉɮʡ A/B ȻɕȾպ
ˢӦͽȻȽɝɑȬǿᴦ

After the tool moves to a position perpendicular to the end 

point, the offset is canceled by the first movement after 

specifying the G40 command. (Same operation for both 

offset types A and B)

2. G40 ͎ȻሉӦ͎ȟպˢʠʷʍɹɁکն 2. When the G40 command and movement command are 

specified in a same block.

a) ɽ˂ʔюϫ a) Inside the corner

ጶཟȾٹᄽȽͱᏚɋሉӦȪȲऻǾG40 ʠʷʍɹɁሉӦ
ȺᛃඩȟɷʭʽʅʵȨɟɑȬǿᴥᛃඩʉɮʡ A/B ȻɕȾ
պˢӦͽȻȽɝɑȬǿᴦ

After the tool moves to a position perpendicular to the 

end point, the offset is canceled by the movement of a 

block including the G40 command. (Same operation for 

both offset types A and B)

b) ɽ˂ʔ۶ϫᴥᦚᜏᴦ b) Outside the corner (obtuse angle)

ɷʭʽʅʵʠʷʍɹȻɁ̬ཟɋሉӦȪȲऻǾG40 ʠ
ʷʍɹɁሉӦȺᛃඩȟɷʭʽʅʵȨɟɑȬǿ

After the tool moves to the intersection with the 

canceling block, the offset is canceled by the movement 

of a block including the G40 command.

:
G145;

G41;

:
N1 G01 X_Z_F_;

N2 G01 X_Z_;

:

N1

N2

T

Center of Tool

Program

॑˹щࡾ

ʡʷɺʳʪ

:
N1 G01 X_Z_F_;

N2 G40;

N3 G00 X_Z_;

: N3

N2 N1

Program

Center of Tool

ʡʷɺʳʪ

॑˹щࡾ

:
G01 X_ Z_ F_;

N1 G01 X_Z_;

N2 G40 G00 X_Z_;

:
N2

N1
Program

Center of Tool

ʡʷɺʳʪ

॑˹щࡾ

:
G01 X_ Z_ F_;

N1 G01 X_Z_;

N2 G40 G00 X_Z_;

:

N2

N1

T

Center of Tool

Program

Intersection ॑˹щࡾ

ʡʷɺʳʪ

̬ཟ
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c) ɽ˂ʔ۶ϫᴥᜏᴦ c) Outside the corner (acute angle)

ɽ˂ʔ۶ϫɥوɞɛșȾሉӦȪȲऻǾG40 ʠʷʍɹɁ
ሉӦȺᛃඩȟɷʭʽʅʵȨɟɑȬǿ

After the tool skirts around the outside of the corner, the 

offset is canceled by the movement of a block including 

the G40 command.

2 าᜤ 2 NOTE

1. G18 ۶ȺᒲӦҏа͏ᬂࢲ R ᛃඩɥᚐȶȲکնǾᤣ˹Ɂᬂࢲഫ
ᢉɥ᎒ᢉᴬᢉȻȪȹᛃඩӦͽɥᚐȗɑȬǿ

1. When the automatic tool nose radius offset is executed on a plane 

other than the G18 plane, the axes composing the plane being 

selected are offset as vertical/horizontal axes.

2. яउʬ˂ʓ˹Ɂ G140/G143/G145, G40/G41/G42 ɂԨʠʷʍɹ
Ⱥ͎ȪȹȢȳȨȗǿպˢʠʷʍɹȾяउሉӦ͎ɥᚐȶȲکն
ɂǾɬʳ˂ʪᴥP151ᴦȻȽɝɑȬǿ

2. Specify the G140/G143/G145 or G40/G41/G42 command during 

the arc mode in a block without any other commands. If the circular 

interpolation command is specified in the same block, the alarm 

(P151) is triggered.

3. ᛃඩȟɷʭʽʅʵȨɟȹȗȽȗৰᴥᛃඩᦀȟරȶȲৰᴦȺඒ
Ɂ͎ɥᚐȶȲکնɂǾɬʳ˂ʪᴥP159ᴦȻȽɝɑȬǿ

3. If the commands below are specified when the offset is not 

canceled yet (the offset amount is still remaining), the alarm (P159) 

is triggered.

a) ᒲӦҏа R ᛃඩ͎ᴥG143ᴦ a) Automatic tool nose radius offset command (G143)

b) щवᛃඩ͎ᴥG145ᴦࡾ b) Cutter radius offset command (G145)

c) ᤣ͎ᴥG17ᬂࢲ ᵻ G19ᴦ c) Plane selecting command (G17 - G19)

d) ʃɷʍʡ͎ᴥG31, G31.1, G31.2, G31.3ᴦ d) Skip command (G31, G31.1, G31.2, G31.3)

e) ሰȕȤِްɿɮɹʵᴥG81 ᵻ G89ᴦ e) Hole machining canned cycle (G81 - G89)

f) ᛓնްِټɿɮɹʵ II ͎ᴥG74 ᵻ G76ᴦ f) Multiple repetitive cycle II commands (G74 - G76)

5G143 ʬ˂ʓ˹Ⱦ b)ᵻ f)͎ɥᚐȶȲکնǾb)ᵻ f) ͎ɁҰɁʠ
ʷʍɹȟ G00 ሉӦɁȻȠɂᛃඩɷʭʽʅʵͱᏚɋሉӦȪǾG00 ͏
۶ɁሉӦɁȻȠɂጶཟȾٹᄽȽͱᏚɋሉӦȪɑȬǿȰɁȲɔǾb)
ᵻ f)͎ɁҰʠʷʍɹȾ G00 ሉӦʠʷʍɹɥ͎ȪȲکնɂǾ
ɬʳ˂ʪᴥP159ᴦȻȽɜȭȾӦͽȨȮɞȦȻȟȺȠɑȬǿ

5When b) - f) are specified during the G143 mode, if a G00 

movement command is specified in the previous block, the tool 

moves to the offset cancellation position, and if movement is 

specified by another command in this previous block, the tool 

moves to a position perpendicular to the end point. Therefore, if 

the G00 movement command is specified in the block before the 

b) - f) commands, the operation can proceed without triggering the 

alarm (P159).

3-3 ࢥᛃඩᴥɴʡʁʱʽᴦ
Groove Width Tool Offset Function (Option)

ࢥᛃඩൡᑤɥΈႊȬɞȻǾ1 ȷɁࡾщᛃඩᦀȳȤɥΈȗǾ
ȪȞɕࡾщɁҏࢥɥᐎਁȪȽȢȹɕǾоɟӏࡾɁʡʷɺʳ
ʪɥͽȬɞȦȻȟȺȠɑȬǿࢥᛃඩൡᑤȺɂǾ࣋ൈጕɁ
ґɁʁʟʒǾȝɛɆ͑ҏаཟɁҒఉțȟᚐɢɟɑȬǿࢥщࡾ
ȕɜȞȫɔǾҒఉțҰɁ͑ҏаཟɁႭհȻǾ࣋ൈጕɁʁʟ
ʒᦀᴥࡾщࢥᴦɥ ‘ ढɴʟʅʍʒ ’ ႕ᬂȾᜫްȪȹȝȠɑ
Ȭǿ

The groove width tool offset function is used to create 

programs for grooving operation, using just one work offset 

data without considering the tool width. The groove width tool 

offset function shifts the coordinate system by the tool width 

and switches the imaginary tool nose point.

Set the number of the imaginary tool nose point before 

switching and the shift amount of the coordinate system (tool 

width) on the ‘TOOL GEOMETRY OFFSET’ screen in 

advance.

1 ‘ ढɴʟʅʍʒ ’ ႕ᬂȾȷȗȹɂǾҝё “ ൡಽͽᝢం ” 1 For the details of the ‘TOOL GEOMETRY OFFSET’ Screen, 

refer to the separate volume, “OPERATION MANUAL”.

:
G01 X_ Z_ F_;

N1 G01 X_Z_;

N2 G40 G00 X_Z_;

:

N2

N1T

Center of Tool

Program

॑˹щࡾ

ʡʷɺʳʪ

G151; .......................... ብᬂႊࢥᛃඩӛ Face groove width tool offset function valid

G152; .......................... ۶वᴬюवႊࢥᛃඩӛ O.D/I.D groove width tool offset function 

valid

G150; .......................... ࢥᛃඩɷʭʽʅʵ Groove width tool offset function cancel
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ࢥᛃඩʬ˂ʓ Groove Width Tool Offset Mode

G151/G152 ɥ͎ȬɞȻǾ͏˩ɁᛃඩӦͽȟᚐɢɟǾࢥᛃ
ඩʬ˂ʓȻȽɝɑȬǿ

By specifying G151/G152, the offset operations below are 

executed and the groove width offset mode is validated.

1) ґʁʟʒȨȮɞǿࢥщࡾൈጕɥ࣋ 1) Shifts the coordinate system by the tool width.

2) ͑ҏаཟɥՕߦϫɁҏаཟȾҒɝఉțɞǿ 2) Switches the imaginary tool nose point to the tool nose 

point on the other side.

ᴹ͑ҏаཟɁҒఉțȻ࣋ൈጕɁʁʟʒᦀᴥG18 ᬂࢲɁک
նᴦᴻ

<Switching the imaginary tool nose point and shift amount 

of the coordinate system (in the case of the G18 plane)>

G18 ᬂࢲȺɁ͑ҏаཟɁҒఉțȻǾ࣋ൈጕɁʁʟʒᦀɂ˩
᚜ɁᣮɝȺȬǿȕɜȞȫɔǾҒఉțҰɁ͑ҏаཟɁႭհȻǾ
ᴦɥࢥщࡾൈጕɁʁʟʒᦀᴥ࣋ ‘ ढɴʟʅʍʒ ’ ႕ᬂȾᜫް
ȪȹȝȠɑȬǿ

The imaginary tool nose point switch and the shift amount of 

the coordinate system on the G18 plane are as follows. Set the 

number of the imaginary tool nose point before switching and 

the shift amount of the coordinate system (tool width) on the 

‘TOOL GEOMETRY OFFSET’ screen in advance.

1 ‘ ढɴʟʅʍʒ ’ ႕ᬂȾȷȗȹɂǾҝё “ ൡಽͽᝢం ” 1 For the details of the ‘TOOL GEOMETRY OFFSET’ Screen, 

refer to the separate volume, “OPERATION MANUAL”.

G151 Command: Grooving on an End Face

Tool Width

G152 Command: Grooving on an O.D.

Tool Width

G151 ͎ᴷብᬂɋɁӏࡾ

ࢥщࡾ

G152 ͎ᴷ۶वɋɁӏࡾ

ࢥщࡾ

͎
Command

͑ҏаཟɁҒ૰ț
Switching the Imaginary Tool Nose 

Point

ᛃඩᢉ
Offset 

Axis

ൈጕɁʁʟʒᦀ࣋
Coordinate System Shift Amount

G151

aDd

X

�ᴥࡾщࢥᴦ
� (Tool width)

bDc �ᴥࡾщࢥᴦ
� (Tool width)

cDb +ᴥࡾщࢥᴦ
+ (Tool width)

dDa + ᴥࡾщࢥᴦ
+ (Tool width)

Imaginary Tool Nose Point
͑ҏаཟ
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2 าᜤ 2 NOTE

+ᴷढᴥHᴦࢥщࡾ ᐗᦀᴥJᴦ Tool width: Dimensions (H) + Wear amount (J)

ࢥᛃඩʬ˂ʓɷʭʽʅʵ Groove Width Tool Offset Mode Cancel

ࢥᛃඩʬ˂ʓ˹Ⱦ G150 ɥ͎ȬɞȻǾ͏˩ɁӦͽȟᚐɢ
ɟǾࢥᛃඩʬ˂ʓȟɷʭʽʅʵȨɟɑȬǿ

Specifying the G150 command in the groove width tool offset 

mode causes execution of the operations below and the 

groove width tool offset mode is canceled.

1) ґɁʁʟʒɥɷʭʽʅʵᴦࢥщࡾൈጕɥЫȾȬǿᴥ࣋ 1) The coordinate system is reset. (Cancels shifting by the 

tool width)

2) ͑ҏаཟɥЫɁͱᏚȾȬǿ 2) The imaginary tool nose point is reset to the original 

position.

2 าᜤ 2 NOTE

1. ͑ҏаཟȟ 1 ᵻ 4 ͏۶ɁکնǾɬʳ˂ʪᴥP158ᴦȻȽɝɑȬǿ 1. If the imaginary tool nose points are at other than 1 - 4, the alarm 

(P158) is triggered.

2. G151/G152 ʬ˂ʓ˹ȾᬂࢲᤣɥᚐȶȲکնǾɑȲɂ G151/

G152 ͎ȻᬂࢲᤣɥպȾ͎ȪȲکնǾɬʳ˂ʪᴥP34ᴦȻ
ȽɝɑȬǿ

2. If plane selection is executed during the G151/G152 mode, or the 

G151/G152 and plane selection are specified in the same block, 

the alarm (P34) is triggered.

3. G151 ʬ˂ʓ˹Ⱦ G152 ͎ɥᚐȶȲکնǾɑȲɂ G152 ʬ˂ʓ˹
Ⱦ G151 ͎ɥᚐȶȲکնǾᛃඩʬ˂ʓɥɷʭʽʅʵȪȲऻȾǾ
ȲȾᛃඩɥȞȤɑȬǿ

3. If G152 is specified in the G151 mode, or G151 is specified in the 

G152 mode, it is necessary to input the offset data after canceling 

the offset mode.

4. ࢥᛃඩ˹ȾʴʅʍʒɥᚐșȻǾG150 ʬ˂ʓȾȽɝ͑ҏаཟǾ
ʁʟʒᦀȻɕɮʕʁʭʵৰȾɝɑȬǿ

4. If the reset operation is executed during groove width tool offset, 

the G150 mode is validated, and both the imaginary tool nose point 

and the shift amount are returned to the initial state.

5. ȟࢥщࡾ 0 ɁࡾщȾߦȪȹࢥᛃඩɥᚐȶȲکնɂǾ࣋ൈጕɁʁ
ʟʒɂᚐɢȭǾ͑ҏаཟɁҒఉțӦͽɁɒɥᚐȗɑȬǿ

5. When a groove width offset is applied to a tool with a width of “0”, 

the coordinate system is not shifted and only the switching of the 

imaginary tool nose point is executed.

6. G151/G152 ʬ˂ʓ˹Ⱦ G50ᴥG92ᴦ࣋ൈጕᜫްɥᚐȶȲکնɂǾ
ࢥᛃඩऻɁ࣋ൈጕȾߦȪȹǾ࣋ൈጕᜫްɥᚐȗɑȬǿ

6. If the coordinate system is set by the G50 (G92) command in the 

G151/G152 mode, the coordinate system setting is executed with 

respect to the coordinate system after the groove width offset.

7. G151/G152 ʬ˂ʓ˹Ⱦ T ͎ɥᚐȶȲکնɂǾG150 ʬ˂ʓᴥᛃ
ඩȽȪৰᴦȾȽɝɑȬǿ

7. If a T command is specified in the G151/152 mode, the G150 

mode (no offset) is validated.

8. G151/G152 Ȼ T ͎ɥպ͎ȪȲکնǾT ͎ɁɒᚐȨɟɑ
ȬǿG151/G152 ͎ɂིȨɟǾG150 ʬ˂ʓᴥᛃඩȽȪৰᴦ
ȾȽɝɑȬǿ

8. If the G151/G152 and T command are specified in a same block, 

just the T command is executed. The G151/G152 command is 

ignored and the G150 mode (no offset) is validated.

9. G151 ʬ˂ʓ˹Ⱦ G151 ɥ͎Ȫȹɕ۰ԇɂȕɝɑȮɦᴥᛃඩ
ৰɥȨɜȾᛃඩȬɞȦȻɂȪɑȮɦᴦǿG152 ȾȷȗȹɕպറȺ
ȬǿG150 ʬ˂ʓᴥᛃඩȽȪৰᴦ˹Ⱦ G150 ȟ͎Ȩɟȹɕ
G150 ʬ˂ʓᴥᛃඩȽȪৰᴦɁɑɑȺȬǿ

9. If the G151 command is specified in the G151 mode, no change 

occurs (Once an offset has been applied, a further offset is not 

applied). The same applies for the G152 command. If the G150 

command (no offset) is specified in the G150 mode, the G150 

mode (no offset) remains in effect.

10. ʩ˂ʴʽɺʬ˂ʓ˹Ǿ࣋ൈᛃᩖ˹Ǿяኋᛃᩖ˹Ɂ G151/G152

͎ɂɬʳ˂ʪᴥP481ᴦȻȽɝɑȬǿ
10. If the G151/G152 command is specified during the milling mode, 

polar coordinate interpolation, or cylindrical interpolation, the alarm 

(P481) is triggered.

11. G151/G152 ʬ˂ʓ˹Ɂʩ˂ʴʽɺʬ˂ʓᩒ͎ܿǾ࣋ൈᛃᩖ
ʬ˂ʓᩒ͎ܿǾяኋᛃᩖʬ˂ʓᩒ͎ܿᴬɷʭʽʅʵ͎ɂɬ
ʳ˂ʪᴥP485ᴦȻȽɝɑȬǿ

11. If the milling mode start command, the polar coordinate 

interpolation mode start command, or the cylindrical interpolation 

mode start/cancel command is specified in the G151/G152 mode, 

the alarm (P485) is triggered.

G152

aDb

Z

�ᴥࡾщࢥᴦ
� (Tool width)

bDa + ᴥࡾщࢥᴦ
+ (Tool width)

cDd + ᴥࡾщࢥᴦ
+ (Tool width)

dDc �ᴥࡾщࢥᴦ
� (Tool width)

͎
Command

͑ҏаཟɁҒ૰ț
Switching the Imaginary Tool Nose 

Point

ᛃඩᢉ
Offset 

Axis

ൈጕɁʁʟʒᦀ࣋
Coordinate System Shift Amount
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12. G151/G152 ʬ˂ʓ˹Ɂʋʭʍɹʚʴɬᴬʐ˂ʵʃʒʍɹʚʴɬ
ʋɱʍɹȺɂǾҏаͱᏚȺʋɱʍɹɥᚐȗɑȬǿʇʟʒʴʩʍʒ
ɂि఼ȼȝɝൡಽͱᏚȺʋɱʍɹɥᚐȗɑȬǿ

12. The chuck barrier/tailstock barrier check during the G151/G152 

mode is executed at the tool nose point. The software limit check is 

executed at the machine position as before.

13. G151/G152 ʬ˂ʓ˹Ⱦਖ਼Ӧ࣋ൈጕᜫްɥᚐȶȲکնȾɂǾG150

ʬ˂ʓᴥᛃඩȽȪৰᴦȾȽɝɑȬǿ
13. If the manual coordinate system is set in the G151/G152 mode, the 

G150 mode (no offset) is validated.

14. G150/G151/G152 ͎ȻሉӦ͎ɥպȾ͎ȪȲکնǾҏаͱ
Ꮪȟ͎ȨɟȲͱᏚȻȽɞɛșȾሉӦȪɑȬǿͅɁ͎Ȼպ
͎ȪȲکնȾɂǾȰɁ͎Ȼ࣋ൈጕɁʁʟʒȟպȾᚐɢɟɑ
ȬǿȲȳȪǾᬂࢲᤣ͎Ǿʩ˂ʴʽɺʬ˂ʓᩒ͎ܿǾ࣋ൈ
ᛃᩖʬ˂ʓᩒ͎ܿǾяኋᛃᩖʬ˂ʓᩒ͎ܿᴬɷʭʽʅʵ͎
ɂȠɑȬǿ

14. If the G150/G151/G152 command and movement command are 

specified in a same block, the tool moves so that the tool nose 

point becomes the specified position. If the G150/G151/G152 and 

another command are specified in the same block, the other 

command and the shift of the coordinate system are executed at 

the same time. However, this does not apply if the other command 

is the plane selecting command, the milling mode start command, 

the polar coordinate interpolation mode start command, or the 

cylindrical interpolation mode start/cancel command.

ᴷ Example:

G152/G150 ɁΈႊศᴥ͑ҏаཟᴷ3ᴦ Programming using G152/G150 (the imaginary tool nose 

point: 3)

G18 G00 X80. Z�40.;

N1 G99 G01 X40. F0.5;

N2 G01 Z�30.;

N3 G00 X80.;

N4 G152; .................................................................. ϫᬂႊࢥᛃඩӛ O.D. groove width tool offset 

function valid

N5 G00 Z�20.;

N6 G01 X40.;

N7 G01 Z�30.;

N8 G00 X80.;

N9 G150;................................................................... ࢥᛃඩɷʭʽʅʵ Groove width tool offset function 

cancel

N9 N4

N5

N3N8N1 N6

N7
N2

X

Z

80

40

−20−30−40
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2 าᜤ 2 NOTE

ȦȦȺᜤᢐȪȹȗɞʡʷɺʳʪɂǾҏа R ɥᐎਁȪȹȗɑȮɦǿ Tool tip R is not taken into consideration in program examples provided 

in this chapter.

1-1 M ɽ˂ʓˢᜄ᚜
M Code List

M ɽ˂ʓɂᛃӒൡᑤȻɕ֣ɃɟɑȬǿG ɽ˂ʓɁᛃӒᄑमҾ
ɥȲȬȻȻɕȾʡʷɺʳʪɁϦඨǾɹ˂ʳʽʒɁվҋǾվ
ҋϦඨȽȼɁҤॅɥᚐȗɑȬǿ

M codes are also called the miscellaneous functions. They 

control program flow, coolant discharge on/off, etc. in addition 

to realize the functions supplementary to those called by the G 

codes.

2 าᜤ 2 NOTE

1. ȦȦȾᜤᢐȪȹȗɞ M ɽ˂ʓɂˢᓐᄑȽɕɁȺȬǿൡಽɁ̈́റȾ
ɛȶȹɂǾൡᑤɁȽȗɕɁǾൡᑤȟႱȽɞɕɁǾȕɞȗɂȦȦȾ
ᜤᢐȪȹȗȽȗ M ɽ˂ʓȟȕɞکնɕȕɝɑȬǿᝊጯȾȷȗȹ
ɂǾൡಽ͇ࠖɁʳʊ˂ʊɮʮɺʳʪɥՎྃȬɞȞǾࣷᇋȾȝץȗ
նɢȮȢȳȨȗǿ

1. The M codes described in this section are generic ones and all of 

them are not usable by all machine models or with some models 

those not specified below may be used. There are also cases that 

the function of the M code stated below has different function on 

specific models. For details, refer to the ladder diagram supplied 

with your machine or contact Mori Seiki.

2. 1 ʠʷʍɹȾ M ɽ˂ʓɥఊ۾ 3 ρɑȺ͎ȬɞȦȻȟȺȠɑȬǿ 2. Up to three M codes may be specified in a block.

1 ᝊጯȾȷȗȹɂǾ“ ʨʵʋ M ɽ˂ʓൡᑤ ”ᴥ186 ʤ˂ʂᴦɥՎ
ྃǿ

1 For details, refer to “Multiple M Code Function” (page 186).

7า 7 CAUTION

ʡʵɬɰʒʟɭʽɶ˂ɗʹ˂ɹʡʍʁʭȽȼɥΈႊ Ȭɞ
ȻȠɂǾM05 ɥ͎Ȫȹ˿ᢉɁᢆوɥϦඨȨȮ ȹȢȳȨ
ȗǿ

Always specify an M05 command to stop spindle 

rotation before using a pull-out finger or workpiece 

pusher.

ᵘൡಽɁᆍૺᵚ [Machine damage]

ɽ˂ʓ ൡᑤ ю߁ ɍ˂ʂ

M00 ʡʷɺʳʪʃʒʍʡ ʡʷɺʳʪɁˢϦඨ
187

M01 ɴʡʁʱʔʵʃʒʍʡ ʡʷɺʳʪɁˢϦඨᴥͽʛʗʵ˨ɁʃɮʍʋȺᤣᴦ

M02 ʡʷɺʳʪጶ̘ ʡʷɺʳʪɁጶ̘Ȼʴʅʍʒ 188

M03 ˿ᢉඩᢆ ˿ᢉऻȞɜʹ˂ɹɥȹտ
188

M04 ˿ᢉᣡᢆ ˿ᢉऻȞɜʹ˂ɹɥȹՕտ

M05 ˿ᢉˁࡾᢆوщ˿ᢉϦඨ
˿ᢉɁᢆوϦඨ
Ϧඨᢆوщ˿ᢉɁࡾᢆو

188

195

M08 ɹ˂ʳʽʒˁɴʽ ɹ˂ʳʽʒɁվҋ 190

M09 ɹ˂ʳʽʒˁɴʟ ɹ˂ʳʽʒɁվҋϦඨ 190

M10 ʋʭʍɹɹʳʽʡ
ʚ˂ʟɭ˂ʊ̈́റᴬʷ˂ʊ̈́റᴬ˵ʅʽɿӏࡾȽȼȾΈႊ 192

M11 ʋʭʍɹɬʽɹʳʽʡ

M13 щ˿ᢉඩᢆࡾᢆو щ˿ᢉऻȞɜʹ˂ɹɥȹտᴥMC, Yࡾᢆو ᢉ̈́റᴦ
195

M14 щ˿ᢉᣡᢆࡾᢆو щ˿ᢉऻȞɜʹ˂ɹɥȹՕտᴥMC, Yࡾᢆو ᢉ̈́റᴦ

M17 ҏ࿎իඩᢆ
ʛʳʫ˂ʉȾɛɝ M17, M18 ɁӛǾིӛɥҒఉț

—

M18 ҏ࿎իᣡᢆ —

M19 ˿ᢉްͱᏚϦඨ͎ 1 ˿ᢉɥȕɜȞȫɔްɔɜɟȲᜏ࣊ɁͱᏚȾᜫް —

M20 ˿ᢉްͱᏚϦඨ͎ 2 ˿ᢉɥȕɜȞȫɔްɔɜɟȲᜏ࣊ɁͱᏚȾᜫް —

M23 ʋʭʽʟɫʴʽɺˁɴʽ ɀȫɁҒ˨ȥɥᚐșǾᚐɢȽȗɥᜫް
G92, G76 ɁɀȫҒɝɿɮɹʵȾɁɒӛ

196
M24 ʋʭʽʟɫʴʽɺˁɴʟ
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M25
॑ઃիᴥʑʂʉʵʐ˂ʵ
ʃʒʍɹᴦҋ

॑ઃ̈́റ / ቼ 2 ˿ᢉ॑ઃ̈́റ 198

M26
॑ઃիᴥʑʂʉʵʐ˂ʵ
ʃʒʍɹᴦо

M27 щʃɷʍʡˁɴʽࡾ ከျ֤ߧщࡾ A ̈́റ 448

M28 ɲʳ˂ʑɭʐɹʒӛ
155

M29 ɲʳ˂ʑɭʐɹʒིӛ

M30 ʡʷɺʳʪጶ̘ȻᭀҋȪ ʡʷɺʳʪጶ̘Ȼʴʅʍʒ & ᭀҋȪ 188

M34 ͱᄾպఙᤆᢆӛ

S, SMC ̈́റ 435M35 ᣱ࣊պఙᤆᢆӛ

M36 պఙᤆᢆིӛ

M37 ʁʭʍʉᩒ̢ۿ
ᴥɴʡʁʱʽᴦ

—

M38 ʁʭʍʉᩐ̢ۿ —

M45 C ᢉፖ

MC, Y ᢉ̈́റ

203

M46
C ᢉፖᜓᴬ C ᢉպఙ
ʬ˂ʓɷʭʽʅʵ

203

218

M47 ʹ˂ɹȗҋȪᚽᏚҋ ቼ 2 ˿ᢉ̈́റᴥɴʡʁʱʽᴦ 204

M48
Ғҭᣞɝɴ˂ʚʳɮʓ
ɷʭʽʅʵˁɴʟ

Ғҭᣞɝɴ˂ʚʳɮʓɷʭʽʅʵིӛ

205

M49
Ғҭᣞɝɴ˂ʚʳɮʓ
ɷʭʽʅʵˁɴʽ

Ғҭᣞɝɴ˂ʚʳɮʓɷʭʽʅʵӛ

M50
ᒲӦൡюʎ˂ʵʡʴʅʍ
ʉʅʽɿɲɬʠʷ˂ˁɴ
ʽ

ᴥɴʡʁʱʽᴦ

—

M51
˿ᢉʋʭʍɹɲɬʠ
ʷ˂ˁɴʽ

205

M52 ʃʵ˂ʃʞʽʓʵɲɬʠ
ʷ˂ˁɴʽ

206

M53
ʉʍʋʅʽɿɲɬʠ
ʷ˂ˁɴʽ

—

M55
ᒲӦൡюʎ˂ʵʡʴʅʍ
ʉʅʽɿɲɬʠʷ˂ˁɴ
ʟ

—

M57
ʃʵ˂ʃʞʽʓʵɲɬʠ
ʷ˂ˁɴʟ

206

M58
ʉʍʋʅʽɿɲɬʠ
ʷ˂ˁɴʟ

—

M59 ˿ᢉʋʭʍɹɲɬʠ
ʷ˂ˁɴʟ

205

M60
ɮʽʑʍɹʃʋʭʍɹю
ʹ˂ɹҾҋȪ 45q

ɮʽʑʍɹʃʋʭʍɹ̈́റ

—

M61
ɮʽʑʍɹʃʋʭʍɹю
ʹ˂ɹҾҋȪ 90q

—

M62
ɮʽʑʍɹʃʋʭʍɹю
ʹ˂ɹҾҋȪ 180q

—

M64 ʷʦʍʒ͎ ʷʦʍʒ̈́റ —

M68 ˿ᢉʠʶ˂ɷɹʳʽʡ

MC, Y ᢉ̈́റ 206
M69

˿ᢉʠʶ˂ɷɬʽɹʳʽ
ʡ

ɽ˂ʓ ൡᑤ ю߁ ɍ˂ʂ
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M70 ʚ˂ʟɭ˂ʊᣞҋ ʚ˂ʟɭ˂ʊ̈́റ 221

M71
ᒲӦൡюʎ˂ʵʡʴʅʍ
ʉɬ˂ʪ˩᪃

ᒲӦൡюʎ˂ʵʡʴʅʍʉ̈́റ

—

M72 ᒲӦൡюʎ˂ʵʡʴʅʍ
ʉɬ˂ʪ˨

—

M73 ʹ˂ɹɬʽʷ˂ʊҋ
ʹ˂ɹɬʽʷ˂ʊ̈́റ 207

M74 ʹ˂ɹɬʽʷ˂ʊо

M78
॑ઃիᴬળɟඨɔիɹʳ
ʽʡ

ʡʷɺʳʨʠʵʐ˂ʵʃʒʍɹ̈́റᴬʡʷɺʳʨʠʵળɟඨɔ̈́റ

—

M79 ॑ઃիᴬળɟඨɔիɬʽ
ɹʳʽʡ

—

M80 ሶҒɝᆬᝓ

ቼ 2 ˿ᢉ̈́റ

441

M81
ʹ˂ɹઃ͇Ȥᆬᝓൡᑤ
ӛ

—

M82
ʹ˂ɹઃ͇Ȥᆬᝓൡᑤི
ӛ

—

M83 ʋʭʍɹ٢ӌ 1
2 ٢ʋʭʍɹ̈́റ

—

M84 ʋʭʍɹ٢ӌ 2 —

M85 ᒲӦʓɬᩒ
ᒲӦʓɬ̈́റ 209

M86 ᒲӦʓɬᩐ

M87 ʅʽɿҒఉțˁɴʽ
ʅʽɿ̈́റ

—

M88 ʅʽɿҒఉțˁɴʟ —

M89
ʹ˂ɹɵɰʽʉᴬʒ˂ʉ
ʵɵɰʽʉ

ᴥɴʡʁʱʽᴦ 209

M90
˿ᢉᴬࡾᢆوщ˿ᢉպ
ᤆᢆʬ˂ʓ  ˁɴʽ

MC, Y ᢉ̈́റ 211

M91 ˿ᢉᴬࡾᢆوщ˿ᢉպ
ᤆᢆʬ˂ʓ  ˁɴʟ

M92 
២ᔸᄶᴥଡ଼ᇉǾᄶᴦ
ӛ

២ᔸᄶ̈́റ

—

M93 
២ᔸᄶᴥଡ଼ᇉǾᄶᴦ
ིӛ

—

M98 ɿʠʡʷɺʳʪ֣ҋȪ

213
M99

ɿʠʡʷɺʳʪጶ̘
ʡʷɺʳʪɁᎱᣌȪ

ɿʠʡʷɺʳʪȞɜʫɮʽʡʷɺʳʪɋ

M198 
ɿʠʡʷɺʳʪ֣ҋȪ

ᴥ۶оҋӌൡبᴦ
ᴥɴʡʁʱʽᴦ

M200 ʋʍʡɽʽʣʮඩᢆ
ʋʍʡɽʽʣʮ̈́റ 215

M201 ʋʍʡɽʽʣʮϦඨ

M203 ቼ 2 ˿ᢉඩᢆ ቼ 2 ˿ᢉ̈́റǾቼ 2 ˿ᢉऻȞɜʹ˂ɹɥȹտ
188

M204 ቼ 2 ˿ᢉᣡᢆ ቼ 2 ˿ᢉ̈́റǾቼ 2 ˿ᢉऻȞɜʹ˂ɹɥȹՕտ

M210
ʋʭʍɹɹʳʽʡ
ᴹቼ 2 ˿ᢉᴻ ʚ˂ʟɭ˂ʊ̈́റᴬʷ˂ʊ̈́റᴬ˵ʅʽɿӏࡾȽȼȾΈႊᴥቼ 2

˿ᢉ̈́റᴦ
192

M211
ʋʭʍɹɬʽɹʳʽʡ
ᴹቼ 2 ˿ᢉᴻ

ɽ˂ʓ ൡᑤ ю߁ ɍ˂ʂ
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M219
˿ᢉްͱᏚϦඨ͎ 1

ᴹቼ 2 ˿ᢉᴻ ቼ 2 ˿ᢉ̈́റǾቼ 2 ˿ᢉɥȕɜȞȫɔްɔɜɟȲᜏ࣊ɁͱᏚȾᜫ
ް

—

M220
˿ᢉްͱᏚϦඨ͎ 2

ᴹቼ 2 ˿ᢉᴻ
—

M242
ʹ˂ɹɬʽʷ˂ʊɮʽʉ
ʷʍɹʚɮʛʃˁɴʽ

ൡюᠨᚐࣻʹ˂ɹɬʽʷ˂ʊ̈́റ

—

M243
ʹ˂ɹɬʽʷ˂ʊɮʽʉ
ʷʍɹʚɮʛʃˁɴʟ

—

M244
ʹ˂ɹɬʽʷ˂ʊशൡͱ
Ꮪ

—

M245 C ᢉፖᴹቼ 2 ˿ᢉᴻ

SMC ̈́റǾSY ̈́റ 203
M246

C ᢉፖᜓᴹቼ 2 ˿
ᢉᴻ

M250
ᒲӦʎ˂ʵʡʴʅʍʉʅ
ʽɿɲɬʠʷ˂ˁɴʽ 

ᴹቼ 2 ˿ᢉᴻ

ቼ 2 ˿ᢉ̈́റᴥɴʡʁʱʽᴦ

—

M251
˿ᢉɲɬʠʷ˂ˁɴʽ
ᴹቼ 2 ˿ᢉᴻ

205

M252
˿ᢉюɲɬʠʷ˂ˁɴʽ
ᴹቼ 2 ˿ᢉᴻ

206

M255

ᒲӦൡюʎ˂ʵʡʴʅʍ
ʉʅʽɿɲɬʠʷ˂ˁɴ
ʟ
 ᴹቼ 2 ˿ᢉᴻ  

—

M257
˿ᢉюɲɬʠʷ˂ˁɴʟ
ᴹቼ 2 ˿ᢉᴻ

206

M259
˿ᢉɲɬʠʷ˂ˁɴʟ
ᴹቼ 2 ˿ᢉᴻ

205

M268
˿ᢉʠʶ˂ɷɹʳʽʡ
ᴹቼ 2 ˿ᢉᴻ

SMC, SY ̈́റ 206

M269 ˿ᢉʠʶ˂ɷɬʽɹʳʽ
ʡᴹቼ 2 ˿ᢉᴻ

M273
ʹ˂ɹɬʽʷ˂ʊҋ
ᴹቼ 2 ˿ᢉᴻ

ൡюᠨᚐࣻʹ˂ɹɬʽʷ˂ʊ̈́റᴥቼ 2 ˿ᢉ̈́റᴦ

—

M274
ʹ˂ɹɬʽʷ˂ʊо
ᴹቼ 2 ˿ᢉᴻ

—

M283
ʋʭʍɹ٢ӌ 1

ᴹቼ 2 ˿ᢉᴻ
2 ٢ʋʭʍɹ̈́റᴥቼ 2 ˿ᢉ̈́റᴦ

—

M284
ʋʭʍɹ٢ӌ 2

ᴹቼ 2 ˿ᢉᴻ
—

M290
ቼ 2 ˿ᢉᴬࡾᢆوщ˿ᢉ
պᤆᢆʬ˂ʓˁɴʽ

SMC, SY ̈́റ 211

M291
ቼ 2 ˿ᢉᴬࡾᢆوщ˿ᢉ
պᤆᢆʬ˂ʓˁɴʟ

M303 ቼ 1 ˿ᢉᤣαհˁɴʽ
ቼ 2 ˿ᢉ̈́റ

—

M304 ቼ 2 ˿ᢉᤣαհˁɴʽ —

M306 ʧʴɾʽʬ˂ʓˁɴʽ
ʧʴɾʽ̈́റ

—

M307 ʧʴɾʽʬ˂ʓˁɴʟ —

M319 ͎࢜щՁཟेࡾᢆو MC, Y ᢉ , SMC, SY ̈́റ —
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M329
պఙࣻʉʍʞʽɺʬ˂
ʓˁɴʽ

—

M329
˿ᢉպఙࣻʉʍʡʬ˂
ʓˁɴʽ

ᴥɴʡʁʱʽᴦ 379

M340 ળɟඨɔ 1 ᩒ

ળɟඨɔ̈́റ

—

M341 ળɟඨɔ 1 ᩐ —

M342 ળɟඨɔ 2 ᩒ —

M343 ળɟඨɔ 2 ᩐ —

M344 ળɟඨɔ 3 ᩒ —

M345 ળɟඨɔ 3 ᩐ —

M346 ળɟඨɔ 4 ᩒ —

M347 ળɟඨɔ 4 ᩐ —

M382

ʣʍʓɵʚ˂ҒɝȢȭํ
Ȫɹ˂ʳʽʒˁɴʽᴬ
ʋʭʍɹ˨ɹ˂ʳʽ
ʒˁɴʽ ʣʍʓɵʚ˂ҒɝȢȭํȪɹ˂ʳʽʒ̈́റᴬʋʭʍɹ˨ɹ˂ʳʽ

ʒ̈́റ
ᴥʛʳʫ˂ʉ No. 6419.7 = 1ᴦ

216

M383

ʣʍʓɵʚ˂ҒɝȢȭํ
Ȫɹ˂ʳʽʒɹ˂ʳʽ
ʒˁɴʟᴬʋʭʍɹ˨
ɹ˂ʳʽʒˁɴʟ

M384 ˿ᢉްͱᏚϦඨ & ̢ۿ
ʁʭʍʉᩒ

ᴥɴʡʁʱʽᴦ —

M387
˿ᢉްͱᏚϦඨ
ᴹቼ 2 ˿ᢉᴻ &

ʁʭʍʉᩒ̢ۿ
ቼ 2 ˿ᢉ̈́റᴥɴʡʁʱʽᴦ —

M392
॑ઃիፀնͱᏚҾҋȪ
͎

ʡʷɺʳʨʠʵʐ˂ʵʃʒʍɹ̈́റ —

M432
ʹ˂ɹɬʽʷ˂ʊɿɮɹ
ʵ

ʹ˂ɹɬʽʷ˂ʊ̈́റ 216

M434 ॑ઃիӌ 1
ʑʂʉʵʐ˂ʵʃʒʍɹ̈́റ / ቼ 2 ˿ᢉ॑ઃ̈́റ 198

M435 ॑ઃիӌ 2

M440 ۶ҋӌ —

M441 ۶ҋӌ —

M442 ۶ҋӌ —

M443 ۶ҋӌ —

M444 ۶ҋӌ —

M445 ۶ҋӌ —

M446 ۶ҋӌ —

M447 ۶ҋӌ —

M448 ۶ҋӌ —

M449 ۶ҋӌ —

M456 ॑ઃᢉɲɬʠʷ˂ˁɴʽ
ᴥɴʡʁʱʽᴦ

—

M457 ॑ઃᢉɲɬʠʷ˂ˁɴʟ —

M458 ҏаɲɬʠʷ˂ˁɴʽ
ᴥɴʡʁʱʽᴦ 218

M459 ҏаɲɬʠʷ˂ˁɴʟ

M476 ˿ᢉᯚᣱࢊ፷ِް͎ —
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M477 ˿ᢉࢊ፷ِްᜓ͎ —

M478
ʃʵ˂ʃʞʽʓʵɹ˂ʳ
ʽʒˁɴʽ

ʃʵ˂ʃʞʽʓʵɹ˂ʳʽʒ̈́റ 218

M479 ʃʵ˂ʃʞʽʓʵɹ˂ʳ
ʽʒˁɴʟ

M480 C ᢉպఙʬ˂ʓˁɴʽ SMC, SY ̈́റ 218

M482 ʚ˂య̬૰
ʚ˂ʟɭ˂ʊ̈́റ

221

M483 ʚ˂యᣞҋˁɴʟ 221

M560
˂щ˿ᢉᣡᢆʬࡾᢆو
ʓˁɴʽ

MC, Y ᢉ̈́റ 219

M561
˂щ˿ᢉᣡᢆʬࡾᢆو
ʓˁɴʟ

M570
ʋʭʍɹᴬʐ˂ʵʃʒʍ
ɹʚʴɬˁɴʽ

—

M571
ʋʭʍɹᴬʐ˂ʵʃʒʍ
ɹʚʴɬˁɴʟ

—

M588
ɴɮʵʩʃʒɲɬʫɮʽ
ʚʵʠᩒ

—

M589
ɴɮʵʩʃʒɲɬʚɮʛ
ʃʚʵʠᩒ

—

M590
ɴɮʵʩʃʒɲɬʚʵʠ
ᩐ

—

M598 C2 ᢉʒʵɹҤॅˁɴʽ —

M599 C2 ᢉʒʵɹҤॅˁɴʟ —

M610
Y ᢉՁཟɮʽʉʷʍɹ
ӛ

220

M611
Y ᢉՁཟɮʽʉʷʍɹི
ӛ

220

M612 ʩʃʒɽʶɹʉˁɴʽ —

M613 ʩʃʒɽʶɹʉˁɴʟ —

M617
ҏ࿎իஉوᅽʬ˂ʓˁ
ɴʽ

—

M618
ҏ࿎իஉوᅽʬ˂ʓˁ
ɴʟ

—

M623
॑ઃȪʓʴʵɿɮɹʵˁ
ɴʽ

ᴥɴʡʁʱʽᴦ

—

M624
॑ઃȪʓʴʵɿɮɹʵީ
̘ᆬᝓ

—

M625 ॑ઃȪʹ˂ɹ 1 ᤣ
ʑʂʉʵʐ˂ʵʃʒʍɹ̈́റ / ቼ 2 ˿ᢉ॑ઃ̈́റ

198

M626 ॑ઃȪʹ˂ɹ 2 ᤣ 198

M639 ળɟඨɔիɹʳʽʡ
NL3000 ʁʴ˂ʄ /2000, 3000 Ɂɒ

—

M640 ળɟඨɔիɬʽɹʳʽʡ —

M661
ળɟඨɔɹ˂ʳʽʒˁɴ
ʽ NL3000 ʁʴ˂ʄᴬ 2000 ȝɛɆ NL3000 ʁʴ˂ʄᴬ 3000 ɁᒲӦᝩ

॑ࣻળɟඨɔ̈́റȺɁɒӛ
220

M662
ળɟඨɔɹ˂ʳʽʒˁɴ
ʟ

M690
ʚ˂ʟɭ˂ʊᣞҋߩႊα
հ

ʚ˂ʟɭ˂ʊ̈́റ 221
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M712
॑ઃᢉɮʽʉʷʍɹˁɴ
ʟ

220

M713
॑ઃᢉɮʽʉʷʍɹˁɴ
ʟᜓ

220

M1003 ˿ᢉඩᢆ ɹɮʍɹ M ɽ˂ʓ —

M1004 ˿ᢉᣡᢆ ɹɮʍɹ M ɽ˂ʓ —

M1005 ˿ᢉˁࡾᢆوщ˿ᢉϦඨ ɹɮʍɹ M ɽ˂ʓ —

M1010 ʋʭʍɹɹʳʽʡ ɹɮʍɹ M ɽ˂ʓ —

M1011 ʋʭʍɹ ɬʽɹʳʽʡ ɹɮʍɹ M ɽ˂ʓ —

M1013 щ˿ᢉඩᢆࡾᢆو ɹɮʍɹ M ɽ˂ʓ —

M1014 щ˿ᢉᣡᢆࡾᢆو ɹɮʍɹ M ɽ˂ʓ —

M1019 ˿ᢉްͱᏚϦඨ͎ 1 ɹɮʍɹ M ɽ˂ʓ —

M1020 ˿ᢉްͱᏚϦඨ͎ 2 ɹɮʍɹ M ɽ˂ʓ —

M1037 ʁʭʍʉᩒ̢ۿ ɹɮʍɹ M ɽ˂ʓ —

M1038 ʁʭʍʉᩐ̢ۿ ɹɮʍɹ M ɽ˂ʓ —

M1071 ᒲӦൡюʎ˂ʵʡʴʅʍ
ʉɬ˂ʪ˩᪃

ɹɮʍɹ M ɽ˂ʓ —

M1072
ᒲӦൡюʎ˂ʵʡʴʅʍ
ʉɬ˂ʪ˨

ɹɮʍɹ M ɽ˂ʓ —

M1073 ʹ˂ɹɬʽʷ˂ʊҋ ɹɮʍɹ M ɽ˂ʓ —

M1074 ʹ˂ɹɬʽʷ˂ʊо ɹɮʍɹ M ɽ˂ʓ —

M1078
॑ઃիᴬળɟඨɔիɹʳ
ʽʡ

ɹɮʍɹ M ɽ˂ʓ —

M1079
॑ઃիᴬળɟඨɔիɬʽ
ɹʳʽʡ

ɹɮʍɹ M ɽ˂ʓ —

M1085 ᒲӦʓɬᩒ ɹɮʍɹ M ɽ˂ʓ —

M1086 ᒲӦʓɬᩐ ɹɮʍɹ M ɽ˂ʓ —

M1203 ቼ 2 ˿ᢉඩᢆ ɹɮʍɹ M ɽ˂ʓ —

M1204 ቼ 2 ˿ᢉᣡᢆ ɹɮʍɹ M ɽ˂ʓ —

M1210
ʋʭʍɹɹʳʽʡ
ᴹቼ 2 ˿ᢉᴻ

ɹɮʍɹ M ɽ˂ʓ —

M1211
ʋʭʍɹɬʽɹʳʽʡᴹ
ቼ 2 ˿ᢉᴻ

ɹɮʍɹ M ɽ˂ʓ —

M1219
˿ᢉްͱᏚϦඨ͎ 1

ᴹቼ 2 ˿ᢉᴻ
ɹɮʍɹ M ɽ˂ʓ —

M1220
˿ᢉްͱᏚϦඨ͎ 2

ᴹቼ 2 ˿ᢉᴻ
ɹɮʍɹ M ɽ˂ʓ —

M1319 ͎࢜щՁཟेࡾᢆو ɹɮʍɹ M ɽ˂ʓ —

M1340 ળɟඨɔ 1 ᩒ ɹɮʍɹ M ɽ˂ʓ —

M1341 ળɟඨɔ 1 ᩐ ɹɮʍɹ M ɽ˂ʓ —

M1342 ળɟඨɔ 2 ᩒ ɹɮʍɹ M ɽ˂ʓ —

M1343 ળɟඨɔ 2 ᩐ ɹɮʍɹ M ɽ˂ʓ —

M1384
˿ᢉްͱᏚϦඨ & ̢ۿ
ʁʭʍʉᩒ

ɹɮʍɹ M ɽ˂ʓ —
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M1387
˿ᢉްͱᏚϦඨ
ᴹቼ 2 ˿ᢉᴻ &

ʁʭʍʉᩒ̢ۿ
ɹɮʍɹ M ɽ˂ʓ —

M1440 ۶ҋӌ ɹɮʍɹ M ɽ˂ʓ —

M1442 ۶ҋӌ ɹɮʍɹ M ɽ˂ʓ —

M1443 ۶ҋӌ ɹɮʍɹ M ɽ˂ʓ —

M1444 ۶ҋӌ ɹɮʍɹ M ɽ˂ʓ —

M2040
ɹ˂ʳʽʒվҋ٢ӌʶʣ
ʵ 0

ɹʘ˂ʵ̈́റ 191

M2041 ɹ˂ʳʽʒվҋ٢ӌʶʣ
ʵ 1

M2042
ɹ˂ʳʽʒվҋ٢ӌʶʣ
ʵ 2

M2043
ɹ˂ʳʽʒվҋ٢ӌʶʣ
ʵ 3

M2044
ɹ˂ʳʽʒվҋ٢ӌʶʣ
ʵ 4

M2045 ɹ˂ʳʽʒվҋ٢ӌʶʣ
ʵ 5

M2046
ɹ˂ʳʽʒվҋ٢ӌʶʣ
ʵ 6

M2047
ɹ˂ʳʽʒվҋ٢ӌʶʣ
ʵ 7

M2200 аᝣɒϦඨ 221

Code Function Description Page

M00 Program stop Suspends program execution temporarily.

187
M01 Optional stop

Suspends program execution temporarily. 

Whether the function is valid or not is selectable by a switch on the 

operation panel.

M02 Program end Ends program execution and resets the NC. 188

M03 Spindle start (normal)

Starts the spindle in the normal direction. 

Normal direction: 

Clockwise rotation, viewing the workpiece from the rear of the 

spindle. 188

M04 Spindle start (reverse)

Starts the spindle in the reverse direction. 

Reverse direction: Counterclockwise rotation, viewing the workpiece 

from the rear of the spindle.

M05
Spindle (rotary tool 

spindle) stop
Stops the spindle or the rotary tool spindle rotation.

188

195

M08 Coolant ON Starts coolant discharge. 190

M09 Coolant OFF Stops coolant discharge. 190

M10 Chuck clamp operation Opens and closes the chuck.

These M codes are used when the machine is equipped with the bar 

feeder or loader, or for both-center work.

192
M11 Chuck unclamp operation
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M13
Rotary tool spindle start 

(normal)

Starts the rotary tool spindle in the normal direction. 

Normal direction: 

Clockwise rotation, viewing the workpiece from the rear of the rotary 

tool spindle. (This function is valid for MC specifications and Y-axis 

specifications.)
195

M14
Rotary tool spindle start 

(reverse)

Starts the rotary tool spindle in the reverse direction. 

Reverse direction: 

Counterclockwise rotation, viewing the workpiece from the rear of the 

rotary tool spindle. (This function is valid for MC specifications and 

Y-axis specifications.)

M17
Turret head rotation 

(normal) Starts turret head rotation. 

Whether the M17 and M18 codes are valid or invalid is set using a 

parameter.

—

M18
Turret head rotation 

(reverse)
—

M19 Spindle orientation 1 Sets the spindle in the predetermined angular position. —

M20 Spindle orientation 2 Sets the spindle in the predetermined angular position. —

M23 Chamfering ON Makes chamfering in thread cutting valid or invalid. (These functions 

are valid only in the thread cutting mode called by G92 and G76.)
196

M24 Chamfering OFF

M25
Tailstock (digital tailstock) 

OUT
Tailstock specifications/spindle 2 tailstock specifications 198

M26
Tailstock (digital tailstock) 

IN

M27 Tool skip ON
This function is valid for the machine equipped with the tool life 

management A function.
448

M28 Error detect ON
155

M29 Error detect OFF

M30 Program end and rewind Ends program execution, resets the NC and rewinds the program. 188

M34
Phase synchronized 

operation ON

S, SMC specifications 435
M35

Speed synchronized 

operation ON

M36 Synchronization OFF

M37 Ceiling shutter open
(The device is optional.)

—

M38 Ceiling shutter close —

M45 C-axis joint

These functions are valid for MC specifications and Y-axis 

specifications.

203

M46

C-axis release/C-axis 

synchronous mode 

cancel

203

218

M47 Workpiece ejector out Headstock 2 specifications (The device is optional.) 204

M48
Feedrate override cancel 

OFF
Feedrate override cancel invalid

205

M49
Feedrate override cancel 

ON
Feedrate override cancel valid

Code Function Description Page
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M50

Sensor air blow ON for 

automatic in-machine tool 

presetter

(The device is optional.)

—

M51
Spindle chuck air blow 

ON
205

M52
Through-spindle air blow 

ON
206

M53
Contact sensor air blow 

ON
—

M55

Sensor air blow OFF for 

automatic in-machine tool 

presetter

—

M57
Through-spindle air blow 

OFF
206

M58
Contact sensor air blow 

OFF
—

M59
Spindle chuck air blow 

OFF
205

M60
Indexing chuck 45q work 

index

Indexing chuck specifications

—

M61
Indexing chuck 90q work 

index
—

M62
Indexing chuck 180q work 

index
—

M64 Robot service call This function is valid for the machine equipped with the robot. —

M68 Spindle brake clamp These functions are valid for MC specifications and Y-axis 

specifications.
206

M69 Spindle brake unclamp

M70 Bar feeder operation

Feeds the bar stock into the machine.

This function is valid for the machine equipped with the bar feeder.

(The corresponding signal is output to an external device.)

221

M71
Automatic in-machine tool 

presetter arm DOWN Moves the tool presetter arm up/down. 

These functions are valid for the machine equipped with the 

automatic in-machine tool presetter.

—

M72
Automatic in-machine tool 

presetter arm UP
—

M73 Work unloader OUT Moves the work unloader out/in.

These functions are valid for the machine equipped with the work 

unloader.

207
M74 Work unloader IN

M78
Tailstock body/steady rest 

clamp These functions are valid for the machine equipped with the 

programmable tailstock or programmable steady rest.

—

M79
Tailstock body/steady rest 

unclamp
—

M80 Cut-off detection

Headstock 2 specifications

441

M81
Workpiece pushing check 

ON
—

M82
Workpiece pushing check 

OFF
—

M83 Chucking pressure 1 Selects chucking pressure level. 

These functions are valid for the machine equipped with the chuck 

high/low pressure system.

—

M84 Chucking pressure 2 —

Code Function Description Page
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M85 Automatic door open Opens/closes the automatic door. 

These functions are valid for the machine equipped with an automatic 

door.

209
M86 Automatic door close

M87 Sensor switching ON Switches the sensors to be used. 

These functions are valid for the machine equipped with the sensors.

—

M88 Sensor switching OFF —

M89
Work counter/total 

counter
(Option) 209

M90

Spindle/rotary tool spindle 

simultaneous operation 

mode ON These functions are valid for MC specifications and Y-axis 

specifications.
211

M91

Spindle/rotary tool spindle 

simultaneous operation 

mode OFF

M92 

Load monitoring 

(teaching, monitoring) 

valid
These functions are valid for the load monitoring specifications.

—

M93 

Load monitoring 

(teaching, monitoring) 

invalid

—

M98 Sub-program call

213
M99

Sub-program end 

repetition of program

Returns the program flow from the current sub-program to the main 

program.

M198 
Sub-program call (from 

external I/O device)
(Option)

M200
Chip conveyor start 

(forward direction) These functions are valid for the machine equipped with the chip 

conveyor.
215

M201 Chip conveyor stop

M203 Spindle 2 start (normal)

Headstock 2 specifications, 

Starts spindle 2 in the normal direction.

Normal direction:

Clockwise rotation, viewing the workpiece from the rear of spindle 2.

188

M204 Spindle 2 start (reverse)

Headstock 2 specifications, 

Starts spindle 2 in the reverse direction.

Reverse direction:

Counterclockwise rotation, viewing the workpiece from the rear of 

spindle 2.

M210 Chuck clamp <spindle 2> Opens and closes the chuck. These M codes are used when the 

machine is equipped with the bar feeder or loader, or for both-center 

work for headstock 2 specifications.

192
M211

Chuck unclamp 

<spindle 2>

M219
Spindle orientation 1 

<spindle 2> Headstock 2 specifications, 

Sets spindle 2 in the predetermined angular position.

—

M220
Spindle orientation 2 

<spindle 2>
—

M242
Work unloader interlock 

bypass ON

These functions are valid on machines equipped with the in-machine 

running type work unloader

—

M243
Work unloader interlock 

bypass OFF
—

M244
Work unloader waiting 

position
—

Code Function Description Page
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M245
C-axis connection 

<spindle 2> These functions are valid for SMC specifications and SY 

specifications.
203

M246
C-axis connection cancel 

<spindle 2>

M250

Sensor air blow ON for 

automatic in-machine tool 

presetter <spindle 2>

Headstock 2 specifications (The device is optional.)

—

M251
Spindle air blow on 

<spindle 2>
205

M252
In-spindle air blow on 

<spindle 2>
206

M255

Sensor air blow OFF for 

automatic in-machine tool 

presetter <spindle 2>

—

M257
In-spindle air blow OFF 

<spindle 2>
206

M259
Spindle air blow OFF 

<spindle 2>
205

M268
Spindle brake clamp 

<spindle 2>
This function is valid for SMC specifications and SY specifications. 206

M269
Spindle brake unclamp 

<spindle 2>

M273
Work unloader OUT 

<spindle 2> These functions are valid on machines equipped with the in-machine 

running type work unloader for headstock 2 specifications.

—

M274
Work unloader IN 

<spindle 2>
—

M283
Chucking pressure 1 

<spindle 2> Selects chucking pressure level. These functions are valid on the 

machine equipped with the chuck high/low pressure system for 

headstock 2 specifications.

—

M284
Chucking pressure 2 

<spindle 2>
—

M290

Spindle 2/rotary tool 

spindle simultaneous 

operation mode ON These functions are valid for SMC specifications and SY 

specifications.
211

M291

Spindle 2/rotary tool 

spindle simultaneous 

operation mode OFF

M303
Spindle 1 selection signal 

ON
Headstock 2 specifications

—

M304
Spindle 2 selection signal 

ON
—

M306 Polygon mode ON
Polygon specifications

—

M307 Polygon mode OFF —

M319
Rotary tool spindle zero 

return
MC, Y-axis, SMC, SY specifications —

M329
Synchronized tapping 

mode ON
—

M329
Spindle synchronized 

tapping mode ON
(Option) 379
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M340 Steady rest 1 open

These functions are valid for the machine equipped with the steady 

rest.

—

M341 Steady rest 1 close —

M342 Steady rest 2 open —

M343 Steady rest 2 close —

M344 Steady rest 3 open —

M345 Steady rest 3 close —

M346 Steady rest 4 open —

M347 Steady rest 4 close —

M382

Bed cover chip flush 

coolant ON/chuck top 

coolant ON Bed cover chip flush coolant specification/chuck top coolant 

specifications

(Parameter No. 6419.7 = 1)

216

M383

Bed cover chip flush 

coolant OFF/chuck top 

coolant OFF

M384
Spindle orientation and 

ceiling shutter open
(Option) —

M387
Spindle 2 orientation and 

ceiling shutter open
Headstock 2 specifications (Option) —

M392
Tailstock body positioning 

to connection position

Clams/unclamps the tailstock body. 

These functions are valid for the machine equipped with the 

programmable tailstock.

—

M432 Work unloader cycle This functions is valid on machines equipped with the work unloader 216

M434 Tailstock thrust force 1
Digital tailstock specifications/spindle 2 tailstock specifications 198

M435 Tailstock thrust force 2

M440 External output —

M441 External output —

M442 External output —

M443 External output —

M444 External output —

M445 External output —

M446 External output —

M447 External output —

M448 External output —

M449 External output —

M456
Tailstock spindle air blow 

ON
(The device is optional.)

—

M457
Tailstock spindle air blow 

OFF
—

M458 Tool tip air blow ON
(The device is optional.) 218

M459 Tool tip air blow OFF

M476
Spindle high-speed 

winding lock command
—

M477
Spindle winding lock 

cancel command
—

Code Function Description Page
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M478
Through-spindle coolant 

ON These functions are valid for the through-spindle coolant 

specifications.
218

M479
Through-spindle coolant 

OFF

M480
C-axis synchronization 

mode ON

This function is valid for SMC specifications and SY specifications. 

(The C-axis synchronous function is optional.)
218

M482 Change bar stock Feeds the bar stock into the machine. 

These functions are valid for the machine equipped with the bar 

feeder. (The corresponding signal is output to an external device.)

221

M483 Bar stock feed OFF 221

M560
Rotary tool spindle 

reverse rotation mode ON

MC, Y-axis specifications 219

M561

Rotary tool spindle 

reverse rotation mode 

OFF

M570
Chuck/tailstock barrier 

ON
—

M571
Chuck/tailstock barrier 

OFF
—

M588
Oil mist air main valve 

open
—

M589
Oil mist air bypass valve 

open
—

M590 Oil mist air valve close —

M598 C2 axis torque limit ON —

M599 C2 axis torque limit OFF —

M610
Y-axis zero point interlock 

valid
220

M611
Y-axis zero point interlock 

invalid
220

M612 Mist collector ON —

M613 Mist collector OFF —

M617
Turret index time 

shortening mode ON
—

M618
Turret index time 

shortening mode OFF
—

M623
Drilling with tailstock cycle 

ON
(Option)

—

M624
Drilling with tailstock cycle 

completion check
—

M625
Tailstock workpiece 1 

select
Digital tailstock specification/spindle 2 tailstock specifications

198

M626
Tailstock workpiece 2 

select
198

M639 Steady rest clamp
NL3000 series/2000, 3000 only

—

M640 Steady rest unclamp —

M661 Steady rest coolant ON This function is valid only for the automatic centering type steady rest 

of the NL3000 series/2000 and NL3000 series/3000.
220

M662 Steady rest coolant OFF

M690 Signal for bar stock feed Bar feeder specifications 221
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M712
Tailstock spindle interlock 

function OFF
220

M713
Tailstock spindle interlock 

function OFF cancel
220

M1003 Spindle start (normal) Quick M code —

M1004 Spindle start (reverse) Quick M code —

M1005
Spindle (rotary tool 

spindle) stop
Quick M code —

M1010 Chuck clamp operation Quick M code —

M1011 Chuck unclamp operation Quick M code —

M1013
Rotary tool spindle start 

(normal)
Quick M code —

M1014
Rotary tool spindle start 

(reverse)
Quick M code —

M1019 Spindle orientation 1 Quick M code —

M1020 Spindle orientation 2 Quick M code —

M1037 Ceiling shutter open Quick M code —

M1038 Ceiling shutter close Quick M code —

M1071
Automatic in-machine tool 

presetter arm DOWN
Quick M code —

M1072
Automatic in-machine tool 

presetter arm UP
Quick M code —

M1073 Work unloader OUT Quick M code —

M1074 Work unloader IN Quick M code —

M1078
Tailstock body/steady rest 

clamp
Quick M code —

M1079
Tailstock body/steady rest 

unclamp
Quick M code —

M1085 Automatic door open Quick M code —

M1086 Automatic door close Quick M code —

M1203 Spindle 2 start (normal) Quick M code —

M1204 Spindle 2 start (reverse) Quick M code —

M1210 Chuck clamp <spindle 2> Quick M code —

M1211
Chuck unclamp 

<spindle 2>
Quick M code —

M1219
Spindle orientation 1 

<spindle 2>
Quick M code —

M1220
Spindle orientation 2 

<spindle 2>
Quick M code —

M1319
Rotary tool spindle zero 

return
Quick M code —

M1340 Steady rest 1 open Quick M code —

M1341 Steady rest 1 close Quick M code —

M1342 Steady rest 2 open Quick M code —

M1343 Steady rest 2 close Quick M code —

M1384
Spindle orientation and 

ceiling shutter open
Quick M code —
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1-2 ʨʵʋ M ɽ˂ʓൡᑤ
Multiple M Code Function

ʨʵʋ M ɽ˂ʓൡᑤȻɂǾ1 ʠʷʍɹȾ M ɽ˂ʓɥఊ۾ 3 ρ
ɑȺ͎ȺȠɞൡᑤȺȬǿ

The multiple M code function allows entry of a maximum of 

three M codes in a block.

ʨʵʋ M ɽ˂ʓൡᑤɥΈႊȬɞȦȻȾɛɝǾʷʦʍʒȝɛɆ
ʷ˂ʊ̈́റȽȼȾȝȗȹǾɿɮɹʵʉɮʪɥᅽ᎔ȬɞȦȻȟ
ȺȠɑȬǿ

By using the multiple M code function for the robot or the 

loader specification, cycle time can be reduced.

ʨʵʋ M ɽ˂ʓൡᑤȻȪȹΈႊȺȠɞ M ɽ˂ʓɥ˩ᜤȾᇉȪ
ɑȬǿ

The multiple M code function can use the M codes indicated 

below as multiple M code function m codes.

ᴹʨʵʋ M ɽ˂ʓᴻ <Multiple M Code>

• M10 ®®®®®®®®®®®®®ʋʭʍɹɹʳʽʡᴬʋʭʍɹɹʳʽʡᴹቼ 1 ˿
ᢉᴻ

• M10.......Chuck clamp/Chuck clamp <spindle 1>

• M11 ®®®®®®®®®®®®®ʋʭʍɹɬʽɹʳʽʡᴬʋʭʍɹɬʽɹʳʽʡᴹ
ቼ 1 ˿ᢉᴻ

• M11 .......Chuck unclamp/Chuck unclamp <spindle 1>

• M210 ®®®®®®®®®®ʋʭʍɹɹʳʽʡᴹቼ 2 ˿ᢉᴻ • M210.....Chuck clamp <spindle 2>

• M211 ®®®®®®®®®®ʋʭʍɹɬʽɹʳʽʡᴹቼ 2 ˿ᢉᴻ • M211 .....Chuck unclamp <spindle 2>

• M19 ®®®®®®®®®®®®®˿ᢉްͱᏚϦඨ͎ᴬ˿ᢉްͱᏚϦඨ͎ᴹቼ 1

˿ᢉᴻ
• M19.......Spindle orientation/Spindle orientation <spindle 1>

• M219 ®®®®®®®®®®˿ᢉްͱᏚϦඨ͎ᴹቼ 2 ˿ᢉᴻ • M219.....Spindle orientation <spindle 2>

• M25 ®®®®®®®®®®®®®॑ઃիҋ • M25.......Tailstock OUT

• M26 ®®®®®®®®®®®®®॑ઃիо • M26.......Tailstock IN

• M85 ®®®®®®®®®®®®®ᒲӦʓɬᩒ • M85.......Automatic door open

• M86 ®®®®®®®®®®®®®ᒲӦʓɬᩐ • M86.......Automatic door close

• M37 ʁʭʍʉᩒ̢ۿ®®®®®®®®®®®®® • M37.......Ceiling shutter open

• M38 ʁʭʍʉᩐ̢ۿ®®®®®®®®®®®®® • M38.......Ceiling shutter close

M1387
Spindle 2 orientation and 

ceiling shutter open
Quick M code —

M1440 External output Quick M code —

M1442 External output Quick M code —

M1443 External output Quick M code —

M1444 External output Quick M code —

M2040
Coolant discharge 

pressure level 0

Knoll specifications 191

M2041
Coolant discharge 

pressure level 1

M2042
Coolant discharge 

pressure level 2

M2043
Coolant discharge 

pressure level 3

M2044
Coolant discharge 

pressure level 4

M2045
Coolant discharge 

pressure level 5

M2046
Coolant discharge 

pressure level 6

M2047
Coolant discharge 

pressure level 7

M2200 Pre-read stop 221
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7า 7 CAUTION

ʨʵʋ M ɽ˂ʓൡᑤɂǾ1 ʠʷʍɹȾ 3 ρɑȺɁ M ɽ˂ʓɥ
͎ȬɞȦȻȾɛɝպȾӦͽɥᚐȗɑȬǿȦɁȲɔǾM

ɽ˂ʓɥ͎ȬɞȻȠɂ͎ȬɞᚽᏚɁӦȠɗ͎ɁጸնȮ
ȾԚґาȪȹȢȳȨȗǿ
ᵘൡಽɁᆍૺᵚ

The multiple M code function simultaneously executes up 

to three M codes specified in the same block.  Therefore, 

operations called out by these M codes and the 

combination of them must be carefully examined.

[Machine damage]

2 าᜤ 2 NOTE

1. 1 ʠʷʍɹȾ͎ȺȠɞ 3 ρɁ M ɽ˂ʓɁюǾቼ 1 Ɂ M ɽ˂ʓ
ɂʨʵʋ M ɽ˂ʓ͏۶Ɂ M ɽ˂ʓȺɕ͎ȺȠɑȬȟǾቼ 2Ǿ
ቼ 3 Ɂ M ɽ˂ʓɂǾʨʵʋ M ɽ˂ʓ͏۶ɂ͎ȺȠɑȮɦǿ

1. Although the first M code among the two or three M codes 

specified in a block may be other than the M code allowed to be 

used by the multiple M code function, the second and the third M 

code must be the multiple M code function M codes.

2. M03, M04, M13, M14, M203, M204 Ɂ˿ᢉȕɞȗɂࡾᢆوщ˿ᢉɁ
͎Ȼʨʵʋᢆو M ɽ˂ʓɥպˢʠʷʍɹȾ͎ȪȽȗȺȢȳȨ
ȗǿ

2. A spindle (or rotary tool spindle) rotation M code (M03, M04, M13, 

M14, M203, M204) must not be specified with a multiple M code 

function M code in the same block.

1-3 M00 ʡʷɺʳʪʃʒʍʡǾM01 ɴʡʁʱʔʵʃʒʍʡ
M00 Program Stop, M01 Optional Stop

ᴹ M00 ʡʷɺʳʪʃʒʍʡᴻ <M00 Program Stop>

• ʡʷɺʳʪȟʃʒʍʡȪǾൡಽɕˢϦඨ • Program execution and the machine stop temporarily.

ᴹ M01 ɴʡʁʱʔʵʃʒʍʡᴻ <M01 Optional Stop>

• ͽʛʗʵɁxȐɴʡʁʱʔʵʃʒʍʡȑ ʦʉʽȟӛɁ
ȻȠǾൡಽɂˢϦඨ

• If the x [OSP] (Optional Stop) button on the operation 

panel is ON:  The machine stops temporarily.

• ͽʛʗʵɁxȐɴʡʁʱʔʵʃʒʍʡȑ ʦʉʽȟིӛɁ
ȻȠǾൡಽɂˢϦඨȪȽȗȺǾඒɁʠʷʍɹ͏᪃Ɂ͎
ɥᚐ

• If the x [OSP] (Optional Stop) button on the operation 

panel is OFF:  The M01 command is ignored and the 

program is executed continuously.

ᴹ M00, M01 ɁΈႊኙᴻ <Using the M00 or M01 Command>

• ศɁʋɱʍɹߤ • To check the dimensions of the machined workpiece

• щɁҏаɁʋɱʍɹࡾ • To check the tool nose

• ӏࡾᣩ˹ɁҒɝȢȭɁՍ • To remove chips during machining

• ʹ˂ɹɁᅔᑱ • To remove or mount a workpiece

7า 7 CAUTION

1. M00, M01 ɥᚐȪȹɕǾS ɽ˂ʓǾF ɽ˂ʓɂ NC Ⱦᜤਝ

ȨɟȹȗɑȬǿȪȞȪǾާпɁȲɔȾ M00, M01 ɥ͎Ȫ
ȲऻɁʠʷʍɹȾɂǾѓ࣊ S ɽ˂ʓǾF ɽ˂ʓɥ͎Ȫȹ
ȢȳȨȗǿ

1. The S code and F code remain in the memory after the 

execution of the M00 or M01 command.  However, to 

ensure correct operation, it is recommended that these 

codes be written in the block that follows the block 

which contains the M00 or M01 command.

2. M00, M01 ȺൡಽɥˢϦඨȨȮȲऻǾਖ਼ӦͽȺҏ࿎ի

ɁஉوɗᢉሉӦɥᚐɢȽȗȺȢȳȨȗǿɗɓɥीȭǾȦɟ
ɜɁͽɥᚐȶȲȻȠɂǾӏࡾɥѓᩒȬɞҰȾǾ॒ȭЫɁ
ৰȾȪȹȢȳȨȗǿ

ᵘࢱຒǾൡಽɁᆍૺǾҒҭࡾщɁᆍૺᵚ

2. After the operation is suspended temporarily by the 

M00 or M01 command, do not rotate the turret or move 

an axis manually.  If either or both of such manual 

operations had to be carried out, return the axes 

having been operated to the previous state before 

manual operation.  After that the automatic operation 

may be restarted.

[Interference, machine damage, cutting tool damage]

2 าᜤ 2 NOTE

1. M00, M01 ɂԨʠʷʍɹȺ͎ȪȹȢȳȨȗǿ 1. Specify the M00 or M01 command in a block without other 

commands.

2. M00, M01 ɥᚐȬɞȻǾൡಽȟˢϦඨȪɑȬǿ 2. When the M00 or M01 command is executed, the operation is 

suspended.

ͽʛʗʵɁᒲӦᤆᢆʦʉʽ qȐᠭӦȑɥઃȬȻǾፖȠɁʡʷ
ɺʳʪɥᚐȪɑȬǿ

The program is continuously executed when the automatic 

operation button q [START] (Start) on the operation panel is 

pressed.
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5

3. M00, M01 ɥᚐȬɞȻǾM03, M04 Ɂቼ 1 ˿ᢉɁᢆو͎ǾM13, 

M14 Ɂࡾᢆوщ˿ᢉɁᢆو͎ǾM203, M204 Ɂቼ 2 ˿ᢉɁᢆو
͎ȝɛɆ M08 Ɂɹ˂ʳʽʒɁվҋ͎ɂɷʭʽʅʵȨɟɑȬǿ
ȪȲȟȶȹǾʡʷɺʳʪ˹Ɂ M00, M01 ɥ͎ȬɞͱᏚȾɂǾԚ
ґาȪȹȢȳȨȗǿ

3. When the M00 or M01 command is executed, the spindle 1 start M 

commands (M03, M04), the rotary tool spindle start M commands 

(M13, M14), the spindle 2 start M commands (M203, M204), and 

the coolant discharge M command (M08) are canceled.  Therefore, 

when specifying the M00 or M01 command in a program, 

determine the positions where these M commands are entered 

taking this into consideration.

M00, M01 ȺʡʷɺʳʪɥˢϦඨȨȮȲऻȺʡʷɺʳʪɥѓᩒ
ȬɞȻȠȾɂǾܿɔȾ M03, M04 Ɂቼ 1 ˿ᢉɁᢆو͎ǾM13, 

M14 Ɂࡾᢆوщ˿ᢉɁᢆو͎ȕɞȗɂ M203, M204 Ɂቼ 2 ˿ᢉ
Ɂᢆو͎ɥᚐȶȹȢȳȨȗǿɑȲǾɹ˂ʳʽʒɁվҋȟ॒ᛵȽ
ʡʷɺʳʪȺɂ M08 ɥ͎ȪȹȢȳȨȗǿ

When restarting the program after suspending program execution 

by the M00 or M01 command, specify the spindle 1 start M 

commands (M03, M04), the rotary tool spindle start M commands 

(M13, M14), or the spindle 2 start M commands (M203, M204) at 

the restart block.  If coolant discharge is required, specify the M08 

command as well.

1-4 M02 ʡʷɺʳʪጶ̘ǾM30 ʡʷɺʳʪጶ̘ȻᭀҋȪ
M02 Program End, M30 Program End and Rewind

ʡʷɺʳʪȺ M02 ȕɞȗɂ M30 ɥᚐȬɞȻǾඒɁɛșȾ
ȽɝɑȬǿ

When the M02 or M30 command is executed,

1. ൡಽɁȬɌȹɁӦͽȟϦඨȪɑȬǿ 1. All machine operations stop.

• ˿ᢉȕɞȗɂࡾᢆوщ˿ᢉɁᢆوϦඨ x The spindle and rotary tool spindle stop.

• ᢉሉӦɁϦඨ x Axis movement stops.

• ɹ˂ʳʽʒɁվҋϦඨ x Coolant discharge stops.

2. NC ɂʴʅʍʒৰȾȽɝɑȬǿ 2. The NC is reset.

• G ɽ˂ʓɂໃੵоɁৰȾȽɝɑȬǿȲȳȪǾG17

ᵻ G19, G20/G21, G54 ᵻ G59, G96/G97 ȝɛɆ G98/G99

ɂ۰ɢɝɑȮɦǿ

x In the reset state, the G codes that are valid when the 

power is turned on are valid.  However, G17 to G19, G20/

G21, G54 to G59, G96/G97 and the G98/G99 modes 

remain unchanged.

• F ɽ˂ʓȻ S ɽ˂ʓɂɷʭʽʅʵȨɟȭȾᜤਝȨɟɑ
Ȭǿ

x Both F and S codes are stored without canceled.

3. M30 ɁکնɂȨɜȾǾɵ˂ʇʵȟʡʷɺʳʪɁаᭀȾɝ
ɑȬǿ

3. In the case of the M30 command, the cursor returns to the 

start of the program.

ȦɟɥʴʹɮʽʓൡᑤȻȗȗɑȬǿ This is called the program rewind function.

5M30 ɂ M02 ȾʴʹɮʽʓൡᑤȟӏɢȶȲ͎ȺȬǿȦɟɂǾպȫ
ʹ˂ɹɥͷρɕӏࡾȬɞȻȠȾΠҟȽɁȺǾး٣ɂ M02 ɛɝɕ
M30 ɥʡʷɺʳʪɁጶɝȾ͎ȪɑȬǿඒɁʹ˂ɹɥӏࡾȬɞȻ
ȠǾѓ࣊ͽʛʗʵɁᒲӦᤆᢆʦʉʽ qȐᠭӦȑɥઃȬȳȤȺ
պȫʡʷɺʳʪɥᚐȪɑȬǿ

5The M30 command includes the program rewind function in 

addition to the functions supported by the M02 command.  Since 

this feature is convenient when machining the same kind of 

workpieces continuously, the M30 command is usually used at the 

end of a program.  By using the M30 command, the same program 

is executed repeatedly by simply pressing the automatic operation 

button q [START] (Start).

2 าᜤ 2 NOTE

1. ʓɬɮʽʉʷʍɹൡᑤȟᚽ϶ȨɟȹȗɞȲɔǾʡʷɺʳʪጶ̘
ऻǾఊͲ 1 ɁඩᬂʓɬᩒᩐͽɥᚐɢȽȗȻǾ႕ᬂȾɬʳ˂ʪو

ᴥEX1024ᴦȟ᚜ᇉȨɟɑȬǿ

1. Since the machine has the door interlock function, an alarm 

message (EX1024) is displayed on the screen unless the door is 

opened/closed if the automatic operation button q [START] 

(Start) is pressed after the completion of the program.

2. M02, M30 ɂԨʠʷʍɹȺ͎ȪȹȢȳȨȗǿ 2. Specify the M02 or M30 command in a block without other 

commands.

3. M02, M30 ɥᚐȬɞȻǾͽʛʗʵɁᒲӦᤆᢆʦʉʽ qȐᠭ
ӦȑɁʳʽʡɂțɑȬǿ

3. The indicator above the automatic operation button q [START] 

(Start) goes off when the M02 or M30 command is executed.

1-5 M03 ቼ 1 ˿ᢉඩᢆǾM203 ቼ 2 ˿ᢉඩᢆǾM04 ቼ 1 ˿ᢉᣡᢆǾM204 ቼ 2 ˿ᢉᣡᢆǾM05 ˿ᢉᢆوϦඨ
M03 Spindle Start (Normal), M203 Spindle 2 Start (Normal), 

M04 Spindle Start (Reverse), M204 Spindle 2 Start (Reverse), M05 Spindle Rotation Stop

1. ඩᢆȻɂǾᢆوȨȮɞ˿ᢉɁऻȞɜʹ˂ɹɥȹ˿ᢉȟ
տȾᢆوȪɑȬǿ

5
1. Normal direction:  Clockwise rotation, viewing the workpiece 

from the rear of the spindle to be rotated.

2. ᣡᢆȻɂǾᢆوȨȮɞ˿ᢉɁऻȞɜʹ˂ɹɥȹ˿ᢉȟՕ
տȾᢆوȪɑȬǿ

2. Reverse direction:  Counterclockwise rotation, viewing the 

workpiece from the rear of the spindle to be rotated.

3. MC ̈́റȝɛɆ Y ᢉ̈́റɁکնǾM05 ɂࡾᢆوщ˿ᢉɁᢆو
ɥϦඨȨȮɞȻȠȾɕΈႊȪɑȬǿ

3. With the MC type machine or the Y-axis specification machine, 

the M05 command is used to stop the rotary tool spindle.
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7า 7 CAUTION

1. ҒҭࡾщȻʹ˂ɹȟ᜔ȪȹȗɞȻȠȾǾM05 ɥ͎Ȫ

ȹǾ˿ᢉɁᢆوɥϦඨȨȮȽȗȺȢȳȨȗǿ
ᵘҒҭࡾщɁᆍૺᵚ

1. Do not stop the spindle by specifying the M05 

command while the cutting tool is in contact with the 

workpiece.

[Damage to cutting tool]

2. Ғҭࡾщȟʹ˂ɹȾ᜔ȬɞҰȾǾ॒ ȭM03ȞM04ȕɞȗ

ɂ M203 Ȟ M204 ɥ͎ȪȹǾ˿ᢉɥᢆوȨȮȹȢȳȨ
ȗǿ

ᵘҒҭࡾщɁᆍૺᵚ

2. Start the spindle by executing either the M03 or M04 

command or the M203 or M204 command before the 

cutting tool comes into contact with the workpiece.

[Damage to cutting tool]

2 าᜤ 2 NOTE

1. տɥ۰țɞȻȠɂǾ॒ȭᢆو M05 ɥ͎ȪȹǾˢ࣊˿ᢉɁᢆو
ɥϦඨȨȮȹȞɜᣡտɁ͎ɥȪȹȢȳȨȗǿ

1. Before changing the spindle rotating direction from normal to 

reverse or from reverse to normal, stop the spindle once by 

specifying the M05 command.  After that specify the M code which 

calls the spindle to rotate in the opposite direction.

M05 ɥ͎ȪȽȗȺǾᣡտɁ͎ɥȪȲکնǾ႕ᬂȾɬʳ˂ʪ
ᴥEX0401ᴦȟ᚜ᇉȨɟǾ˿ᢉɁᢆوȟϦඨȪɑȬǿ

If the spindle rotating direction is changed without specifying the 

M05 command, an alarm message (EX0401) is displayed on the 

screen and the spindle stops.

2. ʋʭʍɹȟɬʽɹʳʽʡɁৰȺɂǾ˿ᢉɂᢆوȪɑȮɦǿ 2. The spindle cannot start if the chuck is unclamped.

M03, M203, M04, M204 ɥ͎ȬɞҰȾǾৰ᚜ᇉʳʽʡቼ 1

ʋʭʍɹ፻ȕɞȗɂቼ 1 ʋʭʍɹ፻ȝɛɆቼ 2 ʋʭʍɹ፻ȟཟཌྷ
ȪȹȗɞȦȻɥᆬᝓȪȹȢȳȨȗǿ

Before specifying the M03, M203, M04, or M204 command, make 

sure that the status indicator CH1CL (chuck 1 clamp) is 

illuminated or the status indicator CH1CL (chuck 1 clamp) and the 

status indicator CH2CL (chuck 2 clamp) are illuminated. 

3. M03, M203, M04, M204 ɥ͎ȬɞҰȾǾS ɽ˂ʓȺ˿ᢉᢆوᣱ࣊
ɥ͎ȪȹȢȳȨȗǿ

3. Before specifying the M03, M203, M04, or M204 command, it is 

necessary to specify the required spindle speed using an S code.

4. M203 ȝɛɆ M204 ɂǾቼ 2 ˿ᢉ̈́റȾӛȺȬǿ 4. M203 and M204 are valid for the headstock 2 specifications.

5. ॑ઃᢉɮʽʉʷʍɹӛȾǾˢᄑȾ॑ઃᢉɥΈႊȮȭȾӏࡾ
ȬɞȻȠǾM03 (M04) ɁҰȾ M712ᴥ॑ઃᢉɮʽʉʷʍɹˁɴʟᴦ
ɥ͎ȪȹȢȳȨȗǿM712ᴥ॑ઃᢉɮʽʉʷʍɹˁɴʟᴦȟ
͎ȨɟȹȗȽȗৰȺ M03 (M04) ɥ͎ȬɞȻǾɬʳ˂ʪ
(EX1345) ȟᄉႆȪɑȬǿ

5. When the tailstock spindle interlock function is valid and machining 

is executed without using the tailstock spindle temporarily, specify 

the M712 (tailstock spindle interlock OFF) command before 

specifying the M03 (M04) command. An alarm (EX1345) occurs if 

the M03 (M04) command is specified without the M712 command 

specified in advance.

1 “M712 ॑ઃᢉɮʽʉʷʍɹˁɴʟǾM713 ॑ઃᢉɮʽʉʷʍ
ɹˁɴʟᜓ ”ᴥ220 ʤ˂ʂᴦ

1 Refer to “M712 Tailstock Spindle Interlock Function OFF, 

M713 Tailstock Spindle Interlock Function OFF Cancel” 

(page 220)

ᴷ Example:

M03, M04, M05 ɁΈႊศ Programming using M03, M04, and M05

O1;

N1;

G50 S1500;

G00 T0101;

G96 S120 M03;......................................................... Ғҭᣱ࣊ 120 m/min Ⱥቼ 1 ˿ᢉඩ
ᢆ

Starting the spindle or spindle 1 in 

the normal direction; surface speed 

is 120 m/min.

:
:
:

G00 X200.0 Z150.0 M09;

M01;

N2;

G50 S1500;

G00 T0202;
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1-6 M08 ɹ˂ʳʽʒɁվҋǾM09 ɹ˂ʳʽʒɁվҋϦඨ
M08 Coolant Discharge ON, M09 Coolant Discharge OFF

7า 7 CAUTION

1. ᒲӦᤆᢆ˹ȾǾɹ˂ʳʽʒʘʄʵɁտȠɗํᦀɥᝩȪȽ

ȗȺȢȳȨȗǿ
ᵘࢊᣅɑɟǾɂȨɑɟᵚ

1. Do not try to change the coolant nozzle setting angle or 

discharge volume of coolant during automatic 

operation.

[Entanglement]

2. ˿ᢉብᬂȾᄽɹ˂ʳʽʒɥȞȤȽȗȺȢȳȨȗǿ

ᵘൡಽɁᆍૺᵚ

2. Do not discharge coolant directly to the spindle end 

face.

[Machine damage]

2 าᜤ 2 NOTE

ɹ˂ʳʽʒɥΈႊȪȹᒲӦᤆᢆɥᚐșکնǾᒲӦᤆᢆҰȾǾԚґȽᦀ
Ɂɹ˂ʳʽʒȟɹ˂ʳʽʒʉʽɹȾоȶȹȗɞȦȻɥᆬᝓȪȹȢȳȨ
ȗǿ

If coolant is used for automatic operation, it is necessary to make sure 

that the coolant tank has sufficient volume of coolant.

1 M08 ȻͽʛʗʵɁɹ˂ʳʽʒʦʉʽɁᩜΡȾȷȗȹɂǾҝё
“ ൡಽͽᝢం ”

1 For coolant discharge control using the coolant switches on the 

operation panel in combination with the M08 command, refer to 

the separate volume, “OPERATION MANUAL”.

G96 S120 M03;......................................................... Ғҭᣱ࣊ 120 m/min Ⱥቼ 1 ˿ᢉඩ
ᢆ
M00 ɗ M01 Ⱥቼ 1 ˿ᢉɁᢆوȟϦ
ඨȪȹȗɞȝȰɟȟȕɞɁȺǾյ
ʛ˂ʒʡʷɺʳʪɁܿɔȺǾ“G96 

S_” ɗ “G97 S_” ɁʠʷʍɹȾ
M03ᴥM04ᴦɥ͎ȪɑȬǿ

Starting spindle 1 in the normal 

direction; surface speed is 120 m/

min.

Since there are cases that the 

spindle or spindle 1 is stopped by 

the execution of the M00 or M01 

command, the M03 (M04) 

command must be specified in the 

“G96 S_” or “G97 S_” block at the 

beginning of each part program.

:

: ӏࡾʡʷɺʳʪ Machining program

:

G00 X200.0 Z150.0 M05; ......................................... ቼ 1 ˿ᢉɁᢆوϦඨ

2 าᜤ

ඒɁʛ˂ʒʡʷɺʳʪȺ˿ᢉȟՕߦ
տȾᢆوȬɞɛșȽӏࡾȺȕɟɃǾ॒
ȭȰɁҰȾ M05 ɥ͎ȪǾ˿ᢉɁᢆو
ɥϦඨȨȮɑȬǿ

Stopping the spindle 1 rotation

2 NOTE

If the following part program includes the 

machining which requires the spindle 

rotation to the reverse direction, the 

spindle rotation must be stopped by 

specifying the M05 command.

M01;

N3;

G50 S1500;

G00 T0303;

G97 S640 M04; ......................................................... 640 min�1 Ɂᢆوᣱ࣊Ⱥቼ 1 ˿ᢉᣡ
ᢆᴥȲȻțɃǾࡿɀȫɁɀȫҒɝ
ӏࡾȽȼᴦ

Starting the spindle or spindle 1 in 

the reverse direction at 640 min�1 

(For cutting such as left-hand 

thread)

:
:
:

G00 X200.0 Z150.0 M09;

M05; ......................................................................... ቼ 1 ˿ᢉɁᢆوϦඨ Stopping the spindle or spindle 1 

rotation

M30;
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ᴷ Example:

M08, M09 ɁΈႊศ Programming using M08 and M09

ɹ˂ʳʽʒɁվҋ٢ӌҒఉțᴥɹʘ˂ʵ I/F Ɂɒᴦ Changing Coolant Discharge Pressure (Knoll I/F Only)

ɹ˂ʳʽʒɁվҋ٢ӌɂǾ͏˩Ɂ M ɽ˂ʓɥ͎ȬɞȻǾ8

᪡ȾҒɝఉțɜɟɑȬǿ
The discharge pressure of the coolant can be changed in the 

eight steps by specifying M codes below.

5ɹ˂ʳʽʒվҋ٢ӌҒఉțႊɁ M ɽ˂ʓȻ٢ӌҒఉțҋӌαհȻ
ɁᩜΡɂǾ͏˩ɁȻȝɝȺȬǿ

5The relationship between the M codes for changing the coolant 

discharge pressure and the signals for changing the pressure is 

indicated below. 

1 టൡَᬂȝɛɆɹʘ˂ʵᇋᛏɹ˂ʳʽʒᚽᏚɁᝢం
ɥՎྃȪȹȢȳȨȗǿ

1 Refer to the circuit diagrams for the machine and the instruction 

manual for the coolant unit supplied by Knoll.

O1;

N1;

G50 S1500;

G00 T0101;

G96 S120 M03;

X75.0 Z20.0 M08; .................................................... ɹ˂ʳʽʒɁվҋ Specifies coolant discharge ON.

:
:
:

G00 Z20.0;

X200.0 Z150.0;

M01; ......................................................................... ɴʡʁʱʔʵʃʒʍʡ Optional stop

N2;

G50 S1500;

G00 T0202;

G96 S120 M03;

X33.0 Z20.0 M08; .................................................... ɹ˂ʳʽʒɁվҋ
M00 ɗ M01 Ⱥɹ M00 ɗ M01 Ⱥ
ɹ˂ʳʽʒɁվҋȟϦඨȪȹȗɞ
ȝȰɟȟȕɞɁȺǾյʛ˂ʒʡʷ
ɺʳʪɁܿɔȾ M08 ɥ͎ȪɑȬǿ

Starting coolant discharge  

Since coolant discharge might have 

been stopped by the execution of 

the M00 or M01 command, the M08 

command must be specified at the 

beginning of a part program.

:
:
:

G00 X200.0 Z150.0 M09; ........................................ ɹ˂ʳʽʒɁվҋϦඨ  Stopping coolant discharge

M05;

M30;

M2040; ......................... ɹ˂ʳʽʒվҋ٢ӌʶʣʵ 0 Coolant discharge pressure level 0

M2041; ......................... ɹ˂ʳʽʒվҋ٢ӌʶʣʵ 1 Coolant discharge pressure level 1

M2042; ......................... ɹ˂ʳʽʒվҋ٢ӌʶʣʵ 2 Coolant discharge pressure level 2

M2043; ......................... ɹ˂ʳʽʒվҋ٢ӌʶʣʵ 3 Coolant discharge pressure level 3

M2044; ......................... ɹ˂ʳʽʒվҋ٢ӌʶʣʵ 4 Coolant discharge pressure level 4

M2045; ......................... ɹ˂ʳʽʒվҋ٢ӌʶʣʵ 5 Coolant discharge pressure level 5

M2046; ......................... ɹ˂ʳʽʒվҋ٢ӌʶʣʵ 6 Coolant discharge pressure level 6

M2047; ......................... ɹ˂ʳʽʒվҋ٢ӌʶʣʵ 7 Coolant discharge pressure level 7

M2040 M2041 M2042 M2043 M2044 M2045 M2046 M2047

٢ӌҒఉҋӌ 0
Output of Pressure Change 0

0 1 0 1 0 1 0 1

٢ӌҒఉҋӌ 1
Output of Pressure Change 1

0 0 1 1 0 0 1 1

٢ӌҒఉҋӌ 2
Output of Pressure Change 2

0 0 0 0 1 1 1 1
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ᴹᩜᣵ PC ʛʳʫ˂ʉᴻ <Related PC parameter>

1-7 M10 ቼ 1 ˿ᢉʋʭʍɹɹʳʽʡǾM210 ቼ 2 ˿ᢉʋʭʍɹɹʳʽʡǾ

M11 ቼ 1 ˿ᢉʋʭʍɹɬʽɹʳʽʡǾM211 ቼ 2 ˿ᢉʋʭʍɹɬʽɹʳʽʡ
M10 Spindle 1 Chuck Clamp, M210 Spindle 2 Chuck Clamp, 

M11 Spindle 1 Chuck Unclamp, M211 Spindle 2 Chuck Unclamp

ʚ˂ʟɭ˂ʊ̈́റɗʷ˂ʊ̈́റȽȼɁൡಽȺǾᣵፖȪȹʹ˂
ɹɥӏࡾȬɞȻȠɗ˵ʅʽʉӏࡾɥᚐșȻȠǾȕɞȗɂʹ˂
ɹɁՙຝȪɥᚐșȻȠȾ M10, M210, M11, M211 ɥ͎Ȫɑ
Ȭǿ

These M codes are used to continuously machine workpieces 

in the machine equipped with a bar feeder or a loader.  They 

are also used for carrying out both-center work or transferring a 

workpiece between the spindles.

2 าᜤ 2 NOTE

M210 ȝɛɆ M211 ɂǾቼ 2 ˿ᢉ̈́റȾӛȺȬǿ M210 and M211 are valid with the headstock 2 specification.

7า 7 CAUTION

1. ʹ˂ɹɥɹʳʽʡȪȹǾzȐʁʽɺʵʠʷʍɹȑʦʉʽ

ɥӛȾȪȲৰȺǾM11ǾM211 ɥᚐȪȽȗȺȢȳȨ
ȗǿʋʭʍɹȟᩒȗȲৰȺɂɿɮɹʵʃʉ˂ʒȟȞȞɝ
ɑȮɦǿ

ᵘʹ˂ɹɁᕶ˩ǾൡಽɁᆍૺᵚ

1. Do not execute the M11 or M211 command when a 

workpiece is clamped by the chuck with the z 

[SINGLE BLOCK] (Single Block) button set ON.  A cycle 

start does not work while the chuck is opened.

[Dropped workpiece, Machine damage]

ʛʳʫ˂ʉ
Ⴍհ

Parameter 

Number

ᜫްϏ ю߁ Set 

Value

Description

6552.0

1
٢ӌҒఉҋӌɁৰɥᜤਝȪɑȬǿ

1
The state of the pressure change output is 

memorized.

0
٢ӌҒఉҋӌɁৰɥᜤਝȪɑȮɦǿ

0
The state of the pressure change output is 

not memorized.

6552.1
1 ɹ˂ʳʽʒɬʳ˂ʪ 1 ɥ᚜ᇉȪɑȮɦǿ 1 Coolant alarm 1 is not displayed.

0 ɹ˂ʳʽʒɬʳ˂ʪ 1 ɥ᚜ᇉȪɑȬǿ 0 Coolant alarm 1 is displayed.

6552.2
1 ɹ˂ʳʽʒɬʳ˂ʪ 2 ɥ᚜ᇉȪɑȮɦǿ 1 Coolant alarm 2 is not displayed.

0 ɹ˂ʳʽʒɬʳ˂ʪ 2 ɥ᚜ᇉȪɑȬǿ 0 Coolant alarm 2 is displayed.

6552.3
1 ɹ˂ʳʽʒɬʳ˂ʪ 3 ɥ᚜ᇉȪɑȮɦǿ 1 Coolant alarm 3 is not displayed.

0 ɹ˂ʳʽʒɬʳ˂ʪ 3 ɥ᚜ᇉȪɑȬǿ 0 Coolant alarm 3 is displayed.

6552.4
1 ɹ˂ʳʽʒɬʳ˂ʪ 4 ɥ᚜ᇉȪɑȮɦǿ 1 Coolant alarm 4 is not displayed.

0 ɹ˂ʳʽʒɬʳ˂ʪ 4 ɥ᚜ᇉȪɑȬǿ 0 Coolant alarm 4 is displayed.

6552.5
1 ɹ˂ʳʽʒɬʳ˂ʪ 5 ɥ᚜ᇉȪɑȮɦǿ 1 Coolant alarm 5 is not displayed.

0 ɹ˂ʳʽʒɬʳ˂ʪ 5 ɥ᚜ᇉȪɑȬǿ 0 Coolant alarm 5 is displayed.

6552.6
1 ɹ˂ʳʽʒɬʳ˂ʪ 6 ɥ᚜ᇉȪɑȮɦǿ 1 Coolant alarm 6 is not displayed.

0 ɹ˂ʳʽʒɬʳ˂ʪ 6 ɥ᚜ᇉȪɑȬǿ 0 Coolant alarm 6 is displayed.

6552.7
1 ɹ˂ʳʽʒɬʳ˂ʪ 7 ɥ᚜ᇉȪɑȮɦǿ 1 Coolant alarm 7 is not displayed.

0 ɹ˂ʳʽʒɬʳ˂ʪ 7 ɥ᚜ᇉȪɑȬǿ 0 Coolant alarm 7 is displayed.

Unclamp Clamp
ɬʽɹʳʽʡ ɹʳʽʡ
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2. M10, M210, M11, M211 ɂԨʠʷʍɹȺ͎ȪǾʋʭʍ

ɹȟᆬȾʹ˂ɹɥɹʳʽʡǾɬʽɹʳʽʡȬɞɛșȾǾ
ඒɁʠʷʍɹȾɂ G04 ɥ͎ȪȹǾʋʭʍɹᩒȕɞȗɂ
ʋʭʍɹᩐɁӦͽᩖɛɝᩋȗᩖǾʡʷɺʳʪɁᚐɥ
ϦඨȨȮȹȢȳȨȗǿ

ᵘʋʭʍɹɁᩒᩐӦͽ˹ȾඒɁʠʷʍɹɥᚐᵚ

2. Specify the M10, M210, M11, or M211 command in a 

block without other commands, and specify the G04 

command in the next block to suspend program 

operation for a period long enough to allow the chuck 

to clamp or unclamp the workpiece correctly.

[Next block starts before completion of chuck clamp 

and unclamp operation]

2 าᜤ 2 NOTE

1. ӏࡾɁఊқɂǾਖ਼ӦȺʹ˂ɹɥʋʭʍɷʽɺȪȹȢȳȨȗǿ
ʋʭʍɹɮʽʉʷʍɹȾɛɝǾʋʭʍɹɬʽɹʳʽʡৰȺɂᒲ
ӦᤆᢆȟȺȠɑȮɦǿ

1. At the start of an operation, the workpiece must be clamped 

manually.  This is because the automatic operation cannot be 

started with the chuck in the unclamp state due to the chuck 

interlock function.

2. ʋʭʍɷʽɺտᴥ۶፻ɔǾюएɝᴦɁҒఉțɂǾɴʤʶ˂ʁʱ
ʽʛʗʵɁ ‘ ʋʭʍɹ 1 ɹʳʽʡտ ’ ȝɛɆ ‘ ʋʭʍɹ 2 ɹʳʽ
ʡտ ’ ȺҒɝఉțȹȢȳȨȗǿ

2. The chucking direction (O.D. chucking, I.D. chucking) can be 

changed using the ‘CHUCK 1 CLAMP DIRECTION’ and ‘CHUCK 2 

CLAMP DIRECTION’ on the ‘OPERATION PANEL’ screen.

1 ɴʤʶ˂ʁʱʽʛʗʵȾȷȗȹɂǾҝё “ ൡಽͽᝢం ” 1 For the operation panel, refer to the separate volume, 

“OPERATION MANUAL”.

3. ʋʭʍɹɮʽʉʷʍɹȾɛɝǾቼ 1 ˿ᢉᢆو˹Ⱦ M11 ɂ͎Ⱥ
ȠɑȮɦǿɑȲǾቼ 2 ˿ᢉᢆو˹Ⱦ M211 ɂ͎ȺȠɑȮɦǿ

3. Due to the chuck interlock function, the M11 command must not be 

specified while spindle 1 is rotating.  Similarly, the M211 command 

must not be specified while spindle 2 is rotating.

4. ʋʭʍɹɮʽʉʷʍɹȾɛɝǾࡾᢆوщ˿ᢉᢆو˹Ⱦ M11, M211

ɂ͎ȺȠɑȮɦǿ
4. Due to the chuck interlock function, the M11 and M211 commands 

must not be specified while the rotary tool spindle is rotating.

ᴷ Example:

M11 ɁΈႊศ Programming using M11

5˵ʅʽʉʹ˂ɹӏࡾȺɂ M11 ɥΈႊȪȹǾͽഈᐐɁާпɥᐎਁȪ
ȲʡʷɺʳʪɥͽȬɞȦȻȟȺȠɑȬǿ

5For both-center work, the M11 command may be used to ensure 

safe operation.

2 าᜤ 2 NOTE

ʹ˂ɹɥ̬૰ȪȹඒɁʹ˂ɹɥӏࡾȬɞکնǾˢ࣊ʟʍʒʃɮʍʋɥ
ᡍɒǾৰ᚜ᇉʳʽʡʋʭʍɹ፻ɥཟཌྷȨȮȽȤɟɃǾʋʭʍɹɮʽ
ʉʷʍɹȾɛɝɿɮɹʵʃʉ˂ʒȟᚐțɑȮɦǿ

To start the next cycle after changing the workpiece, it is necessary to 

step on the foot switch to turn on the status indicator CHUCK CLAMP 

(chuck clamp).  Otherwise, the chuck interlock function disables the 

cycle start.

8ឬ֖ 8WARNING

˵ʅʽʉʹ˂ɹӏࡾɁʡʷɺʳʪȺɂǾM30 Ɂʡʷɺʳʪጶ
̘ȻᭀҋȪɁҰȾ M11 Ɂʋʭʍɹɬʽɹʳʽʡɥ͎ȪȹȢ
ȳȨȗǿM11 ɥ͎ȪȹȝȞȽȗȻǾʦʉʽɥઃȪᩖᤏțȹǾ
ᒲӦᤆᢆʦʉʽ qȐᠭӦȑɥઃȬȻǾᒲӦᤆᢆȟᠭӦȪǾ̷
ᡵ̜ȾȷȽȟɝɑȬǿ

In machining programs for both-center-work, specify the 

M11 command to unclamp the chuck before the M30 

command to reset and rewind the program.  If the M11 

command is not executed and the automatic operation 

button q [START] (Start) is pressed by mistake, automatic 

operation will start and the operator may be injured.

Spindle Side Tailstock Side
˿ᢉϫ ॑ઃϫ

O1;

N1;

:
:
:

ӏࡾʡʷɺʳʪ Machining program

M05; ......................................................................... ˿ᢉɁᢆوϦඨ Stopping the spindle

M01;

M11; ......................................................................... ʋʭʍɹɬʽɹʳʽʡ
ৰ᚜ᇉʳʽʡʋʭʍɹ፻ȟț
ɑȬǿ

Unclamping the chuck

The status indicator CHUCK 

CLAMP (chuck clamp) goes off.

M30;
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7า 7 CAUTION

˿ᢉϫɁʅʽʉɥʋʭʍɹȺੰધȪȽȗȺȢȳȨȗǿ˿ᢉϫ
ɁʅʽʉɥʋʭʍɹȺੰધȪȹȗɞکնǾM11 ɥ͎ȬɞȻǾ
˿ᢉϫɁʅʽʉȟᕶ˩ȪȲɝǾʄʶȲɝȪȹǾʹ˂ɹȟᕶ˩
ȪɑȬǿ
ᵘൡಽɁᆍૺᵚ

Do not clamp the spindle center in the chuck.  Clamping 

the center in the chuck will cause the center, and therefore 

the workpiece, to shift or fall when M11 is specified.  

(Applies only to machines equipped with a tailstock.)

[Machine damage]

͏˨ɁɛșȾǾ᪨Ⱦʹ˂ɹɁɹʳʽʡǾɬʽɹʳʽʡɥᚐ
ȗɑȮɦȟǾʋʭʍɹɮʽʉʷʍɹɁൡᑤɥҟႊȪȹǾާп
ॴɥᐎਁȪȲʡʷɺʳʪȟͽȺȠɑȬǿ

As explained above, although the M11 command does not 

work to clamp/unclamp a workpiece actually, it calls for the 

chuck interlock function to ensure safe operation.

ᴷ Example:

M210, M211 ɁΈႊศ Programming using M210 or M211

ቼ 1 ˿ᢉϫȺӏࡾȪȲʹ˂ɹɥǾቼ 1 ˿ᢉȞɜቼ 2 ˿ᢉȾ
ՙȤຝȪɑȬǿ

To transfer a workpiece machined in spindle 1 from spindle 1 

to spindle 2.

O1;

N1;

:
:
:

ӏࡾʡʷɺʳʪᴥቼ 1 ˿ᢉϫȺ
ʹ˂ɹɥӏࡾᴦ

Machining program (machining on 

spindle 1 side)

M05;

G97 S1000 M03;

M35;

M211; ........................................................................ ቼ 2 ˿ᢉɁʋʭʍɹɬʽɹʳʽʡ
ʋʭʍɹɬʽɹʳʽʡɁৰȺǾ
ቼ 2 ˿ᢉȟ 1000 min�1 Ɂᢆوᣱ࣊
ȺᣡᢆȪɑȬǿ

2 าᜤ

պఙᤆᢆʬ˂ʓɁکնǾʋʭʍɹɬʽ
ɹʳʽʡৰȺɕ˿ᢉɥᢆوȨȮɞȦ
ȻȟȺȠɑȬǿ

Unclamping chuck 2

The spindle 2 rotates in the reverse 

direction at 1000 min�1 with the 

chuck unclamped.

2 NOTE

In the synchronous operation mode, it is 

possible to rotate the spindle even if the 

chuck is unclamped.

G53 G00 B_ ;

G53 G98 G01 B_ F1000;

G38 J_ K_ F_ Q_ ; .................................................... ʹ˂ɹઃ͇Ȥᆬᝓ

2 าᜤ

ȦɁȻȠǾቼ 2 ˿ᢉɁʋʭʍɹȟɹʳ
ʽʡȨɟɑȬǿ
ȦɁȲɔǾM210 ɥ͎Ȭɞ॒ᛵɂȕɝ
ɑȮɦǿ

Detecting the pushing of workpiece

2 NOTE

Chuck 2 clamp operation is included.

Therefore, it is not necessary to specify 

the M210 command.

G99;

:

:
:

ӏࡾʡʷɺʳʪᴥሶҒɝӏࡾȾɛ
ɝǾʹ˂ɹɁҒᫌȪᴦ

Machining program (cutting off of 

workpiece)

M36; ......................................................................... ᣱ࣊պఙᤆᢆིӛ Canceling the speed synchronized 

operation mode

G54; .......................................................................... G54 Ɂʹ˂ɹ࣋ൈጕɥᤣ

2 าᜤ

ȦȦȺ B ᢉɁʹ˂ɹᛃඩϏȟᜫްȨɟ
ȹȗȽȗʹ˂ɹ࣋ൈጕɥ͎ȪɑȬǿ

Selecting the G54 work coordinate 

system

2 NOTE

A work coordinate system with no 

workpiece offset set on the B-axis is 

specified here.

G330;

M01;

:
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5

1-8 M13 щ˿ᢉඩᢆǾM14ࡾᢆو щ˿ᢉᣡᢆǾM05ࡾᢆو Ϧඨᢆو
M13 Rotary Tool Spindle Start (Normal), M14 Rotary Tool Spindle Start (Reverse), 

M05 Rotation Stop

2 าᜤ 2 NOTE

M13, M14 ɂ MC ̈́റȝɛɆ Y ᢉ̈́റȺɁɒΈႊȺȠɑȬǿ The M13 and M14 commands can be used only with the MC type 

machine or the Y-axis specification machine.

1. ඩᢆȻɂǾࡾᢆوщ˿ᢉऻȞɜȹࡾᢆوщ˿ᢉȟ
տȾᢆوȪɑȬǿ

5
1. Normal direction:  Clockwise rotation, viewing from the rear of 

the rotary tool spindle.

2. ᣡᢆȻɂǾࡾᢆوщ˿ᢉऻȞɜȹࡾᢆوщ˿ᢉȟՕ
տȾᢆوȪɑȬǿ

2. Reverse direction:  Counterclockwise rotation, viewing from the 

rear of the rotary tool spindle.

3. M05 ɂቼ 1 ˿ᢉǾቼ 2 ˿ᢉɁᢆوɥϦඨȨȮɞȻȠȾɕΈႊ
ȪɑȬǿ

3. The M05 command is also used to stop spindle 1 or spindle 2.

7า 7 CAUTION

1. ҒҭࡾщȻʹ˂ɹȟ᜔ȪȹȗɞȻȠȾǾM05 ɥ͎Ȫ

ȹǾࡾᢆوщ˿ᢉɁᢆوɥϦඨȨȮȽȗȺȢȳȨȗǿ
ᵘҒҭࡾщɁᆍૺᵚ

1. Do not stop the rotary tool spindle by specifying the 

M05 command while the cutting tool is in contact with 

the workpiece.

[Damage to Cutting Tool]

2. щɥʹ˂ɹࡾȪȹȗȽȗৰȺǾҒҭᢆوщ˿ᢉȟࡾᢆو

Ⱦ᜔ȨȮȽȗȺȢȳȨȗǿ

2. Do not have the cutting tools contact with a workpiece 

while the rotary tool spindle is not rotating.

Ғҭࡾщȟʹ˂ɹȾ᜔ȬɞҰȾǾ॒ȭ M13 Ȟ M14 ɥ
͎ȪȹǾࡾᢆوщ˿ᢉɥᢆوȨȮȹȢȳȨȗǿ

ᵘҒҭࡾщɁᆍૺᵚ

Start the rotary tool spindle by executing either the M13 

or M14 command before the cutting tool comes into 

contact with the workpiece.

[Damage to Cutting Tool]

3. щɁᄊ᧸ɥᚐȶȹȢࡾᢆوնǾ॒ȭکщɥΈႊȬɞࡾᢆو

ȳȨȗǿΈႊȬɞࡾᢆوщɁᄊ᧸ɥᩖᤏșȻǾࡾᢆوщ˿
ᢉɥᢆوȨȮȲȻȠǾࡾᢆوщ˿ᢉɁᢆوտȟᣡȾȽɝ
ɑȬǿ

ᵘࡾᢆوщǾൡಽɁᆍૺᵚ

3. Before using a rotary tool, the tool must be registered 

correctly.  If tool registration is incorrect, the rotary tool 

spindle rotates in the direction opposite to the 

direction it should rotate. 

[Rotary tool and machine damaged]

2 าᜤ 2 NOTE

1. տɥ۰țɞȻȠɂǾ॒ȭᢆو M05 ɥ͎ȪȹǾˢࡾᢆو࣊щ˿
ᢉɁᢆوɥϦඨȨȮȹȞɜᣡտɁ͎ɥȪȹȢȳȨȗǿ

1. Before changing the rotary tool spindle rotating direction from 

normal to reverse or from reverse to normal, stop the rotary tool 

spindle by specifying the M05 command.  After that specify the M 

code which calls the rotary tool spindle to rotate in the opposite 

direction.

M05 ɥ͎ȪȽȗȺǾᣡտɁ͎ɥȪȲکնǾ႕ᬂȾɬʳ˂ʪ
ᴥEX0401ᴦȟ᚜ᇉȨɟǾࡾᢆوщ˿ᢉɁᢆوȟϦඨȪɑȬǿ

If the rotary tool spindle rotating direction is changed without 

specifying the M05 command, an alarm message (EX0401) is 

displayed on the screen and the rotary tool spindle stops.

2. ʋʭʍɹȟɬʽɹʳʽʡɁৰȺɂǾࡾᢆوщ˿ᢉɂᢆوȪɑȮ
ɦǿ

2. The rotary tool spindle cannot start if the chuck is unclamped.

M13, M14 ɥ͎ȬɞҰȾǾৰ᚜ᇉʳʽʡቼ 1 ʋʭʍɹ፻ȕɞ
ȗɂቼ 1 ʋʭʍɹ፻ȝɛɆቼ 2 ʋʭʍɹ፻ȟཟཌྷȪȹȗɞȦȻɥ
ᆬᝓȪȹȢȳȨȗǿ

Before specifying the M13 or M14 command, make sure that the 

status indicator  CH1CL (chuck 1 clamp) is illuminated or the 

status indicator CH1CL (chuck 1 clamp) and the status indicator 

CH2CL (chuck 2 clamp) are illuminated.

3. M13, M14 ɥ͎ȬɞҰȾǾM45 ɑȲɂ M245 ɥ͎Ȫȹ C ᢉɥ
ፖȨȮɞȞǾM68 ɑȲɂ M268 ɥ͎Ȫȹ˿ᢉɥɹʳʽʡȨȮ
ȹȢȳȨȗǿ

3. Before specifying the M13 or M14 command, it is necessary to 

connect the C-axis by executing M45 or M245, or clamp the 

spindle by executing M68 or M268.

4. M13, M14 ɥ͎ȬɞҰȾǾS ɽ˂ʓȺ˿ᢉᢆوᣱ࣊ɥ͎ȪȹȢ
ȳȨȗǿ

4. Before specifying the M13 or M14 command, specify the required 

spindle speed using a S code.

5. ॑ઃᢉɮʽʉʷʍɹӛȾǾˢᄑȾ॑ઃᢉɥΈႊȮȭȾӏࡾ
ȬɞȻȠǾM13 (M14) ɁҰȾ M712ᴥ॑ઃᢉɮʽʉʷʍɹˁɴʟᴦ
ɥ͎ȪȹȢȳȨȗǿM712ᴥ॑ઃᢉɮʽʉʷʍɹˁɴʟᴦȟ
͎ȨɟȹȗȽȗৰȺ M13 (M14) ɥ͎ȬɞȻǾɬʳ˂ʪ
(EX1345) ȟᄉႆȪɑȬǿ

5. When the tailstock spindle interlock function is valid and machining 

is executed without using the tailstock spindle temporarily, specify 

the M712 (tailstock spindle interlock OFF) command before 

specifying the M13 (M14) command. An alarm (EX1345) occurs if 

the M13 (M14) command is specified without the M712 command 

specified in advance.

1 “M712 ॑ઃᢉɮʽʉʷʍɹˁɴʟǾM713 ॑ઃᢉɮʽʉʷʍ
ɹˁɴʟᜓ ”ᴥ220 ʤ˂ʂᴦ

1 Refer to “M712 Tailstock Spindle Interlock Function OFF, 

M713 Tailstock Spindle Interlock Function OFF Cancel” 

(page 220)
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ᴷ Example:

M13, M14 ɁΈႊศ Programming using M13 or M14

1-9 M23 ʋʭʽʟɫʴʽɺˁɴʽǾM24 ʋʭʽʟɫʴʽɺˁɴʟ
M23 Chamfering ON, M24 Chamfering OFF

G92, G76 ɁɀȫҒɝɿɮɹʵɥᚐșȻȠȾǾɀȫɁҒ˨ȥɥ
ᚐșȞȼșȞɥ͎ȪɑȬǿ

The M23 and M24 commands indicate whether or not 

chamfering is carried out in the thread cutting cycle called by 

the G92 and G76 commands.

˨َᴥ1ᴦɁɛșȾǾɀȫҒɝɁጶɝȾȟȽȗȻȠɂǾM23

ȺҒɝ˨ȥɑȬǿ
If the thread to be cut does not have a groove at the end, as 

illustrated on the left, the chamfering ON command (M23) is 

required.

ɑȲǾ˨َᴥ2ᴦɁɛșȾǾɀȫҒɝɁጶɝȾȟȕȶȹǾɀ
ȫɁҒ˨ȥɥᚐɢȽȢȹɕɛȗȻȠɂǾM24 ɥ͎ȪɑȬǿ

Specify the chamfering OFF command (M24) when the thread 

has a groove at the end, as illustrated on the right, and 

chamfering is not necessary.

2 าᜤ 2 NOTE

1. ˨َɁ U/2 ɁᠾᫌɂǾ॒ȭҒ˨ȥᠾᫌ͏˨ȾȪȹȢȳȨȗǿ 1. Distance U/2 must be greater than chamfering distance.

2. ໃੵоɂǾʋʭʽʟɫʴʽɺɴʽȟᤣȨɟȹȗɑȬǿ 2. When the power is turned on, chamfering is ON.

3. Ғ˨ȥᜏ࣊ Tɂ NC ʛʳʫ˂ʉ # 8015 ȾᜫްȪɑȬǿᜫްϏɂ
1qҩɒȺ 0 ᵻ 89 ɁϏȺȬǿ

3. Angle of chamfering (T) should be set for NC parameter #8015.  

Setting is possible in 1q units in the range from 0 to 89.

4. Ғ˨ȥᦀᴥʋʭʽʟɫʴʽɺᦀᴦr ɂǾNC ʛʳʫ˂ʉ #8014 Ⱦ
ᜫްȪɑȬǿᜫްϏɂ “ ʴ˂ʓ /10” ɥ 1 ȻȬɞ 0 ᵻ 127 ɁϏȺ
Ȭǿ˩ᜤɁʡʷɺʳʪ͎ȺȦɁʛʳʫ˂ʉɥᜫްȬɞȦȻȟȺ
ȠɑȬǿ

4. Amount of chamfering (r) should be set for NC parameter #8014.  

Setting is possible in units of “lead/10” (= 1) in the range from 0 to 

127.  This amount may be set in a program using the format below.

O1;

N1;

M45;

G28 H0;

G00 T0101;

G97 S600 M13;......................................................... 600 min�1 Ɂᢆوᣱ࣊Ⱥࡾᢆوщ˿
ᢉඩᢆ

Starting the rotary tool spindle in the 

normal direction at 600 min�1

G98

:
:
:

G00 X200.0 Z150.0 M05; ......................................... Ϧඨᢆوщ˿ᢉɁࡾᢆو Stopping the rotary tool spindle 

rotation

M46;

M30;

U/2

(1) (2)
Chamfering ON (M23) Chamfering OFF (M24)

Rapid Traverse

Thread Cutting

ʋʭʽʟɫʴʽɺˁɴʽ (M23) ʋʭʽʟɫʴʽɺˁɴʟ (M24)

ᣞɝ

ɀȫҒɝ

G76 P [[^^@@   R_ ;

ɀȫɁҒ˨ȥᦀ

G76 P [[^^@@  R_ ;

Thread chamfering amount
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P ɁȕȻȾ 6 ಓɁୣޏɥ͎ȪɑȬǿȦɁکն ^^ Ɂᜫްኰٍɂ
00 ᵻ 99 ȾȽɝɑȬǿ

Specify a 6-digit number following address P.  If the parameter is 

set in this method, setting range of ^^ is from 00 to 99.

ᴷ Example:

M23, M24 ɁΈႊศ Programming using M23 or M24

M30 u P2.0ǾӛɀȫᩋȨ 50 mm ɁɀȫҒɝӏࡾɥᚐȗɑ
Ȭǿ

Performing M30 u P2.0, 50 mm effective length thread cutting.

ᴥయᴷS45CǾҒҭᣱ࣊ᴷ120 m/minᴦ (Material: AISI 1045 (carbon steel), 

Cutting feedrate: 120 m/min)

θ

r

O1;

N1;

G50 S1500;

G00 T0101;

G97 S1200 M03;

X60.0 Z20.0 M08;

G01 Z10.0 F1.0 M23(M24); ..................................... <M23>

ᴥ1ᴦɁɛșȽढɁȻȠȺǾȦɁ
͎͏᪃Ⱦ G92 ȟ͎ȨɟɞȻǾ
ɀȫɁҒ˨ȥɥᚐȗɑȬǿ

<M23>

For workpiece with shape as 

illustrated in (1), chamfering is 

executed if the G92 command is 

specified after the M23 command.

<M24>

ᴥ2ᴦɁɛșȽढɁȻȠȺǾȦɁ
͎͏᪃Ⱦ G92 ȟ͎ȨɟɞȻǾ
ɀȫɁҒ˨ȥɥᚐȗɑȮɦǿ

<M24>

For the workpiece which has the 

shape as illustrated in (2), 

chamfering is not executed if the 

G92 command is specified after the 

M24 command.

G92 X29.4 Z�55.0 F2.0; ........................................... G92 ɁɀȫҒɝɿɮɹʵᩒܿ

5ᴥ1ᴦɁکնᴷ
ɀȫɁጶཟ Z ൈᴥZ�55.0ᴦɂǾ࣋
“ ӛɀȫᩋȨ + Ғ˨ȥᠾᫌ ”

ᴥ2ᴦɁکնᴷ
ɀȫɁጶཟ Z ൈᴥZ�55.0ᴦɂǾ࣋
“ ӛɀȫᩋȨ + ˪ީпɀȫᩋȨ
L2”

1˪ީпɀȫᩋȨ L2 ȾȷȗȹɂǾ
“G32 ɀȫҒɝǾG92 ɀȫҒɝɿ
ɮɹʵ ”ᴥ105 ʤ˂ʂᴦ

Starting the G92 thread cutting cycle

5In the case of (1):

The Z coordinate of the thread end 

point (Z�55.0) is “effective thread 

length + chamfering distance”.

In the case of (2):

The Z coordinate of the thread end 

point (Z�55.0) is “effective thread 

length + incomplete thread length 

L2”.

1For details of the “incomplete 
thread length L2”, refer to “G32 
Thread Cutting, G92 Thread Cut-
ting Cycle” (page 105).

P = 2 P = 2

50 50(1) (2)

3
0

3
0

I I

M23 Chamfering ON M24 Chamfering OFF
M23 ʋʭʽʟɫʴʽɺˁɴʽ M24 ʋʭʽʟɫʴʽɺˁɴʟ
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2 าᜤ 2 NOTE

ȦɁϏɂȕȢɑȺɕՎᐎϏȺȬǿ᪨ȾӏࡾȬɞکնɂǾӏࡾมȾ
ɛɝҒᣅɒᦀȝɛɆҒᣅɒୣوɥขްȪȹǾఊጶᄑȾɂǾɀȫɼ˂ʂ
ɥΈႊȪȹລްȪȹȢȳȨȗǿ

The values given in the table are only for reference. The depth of cut 

and the number of passes should be determined according to actual 

machining status. Use the thread gage to check the machined thread 

accuracy.

1 ҒᣅɒᦀȝɛɆҒᣅɒୣوȾȷȗȹɂǾ“G32 ɀȫҒɝǾG92 ɀ
ȫҒɝɿɮɹʵ ”ᴥ105 ʤ˂ʂᴦɥՎྃȪȹȢȳȨȗǿ

1 For details of depth of cut and number of passes, refer to “G32 

Thread Cutting, G92 Thread Cutting Cycle” (page 105).

1-10 M25, M26 ॑ઃիҰᴬऻᣝᴥʑʂʉʵʐ˂ʵʃʒʍɹᴦǾM25, M26 ॑ઃᢉҋᴬоᴥፀնሉӦࣻ॑ઃիᴦ
M25, M26 Tailstock Forward/Backward (Digital Tailstock), M25, M26 Tailstock Spindle OUT/IN 

(Carriage Direct-Coupled Tailstock)

8ឬ֖ 8WARNING

॑ઃɥΈႊȬɞکնɂǾ॑ઃᢉɮʽʉʷʍɹɥӛᴥɴʽᴦ
ȾȪȹȝȗȹȢȳȨȗǿ

When starting automatic operation after setting a 

workpiece held by the tailstock, validate the tailstock 

interlock by choosing “ON”.

1 ॑ઃᢉɮʽʉʷʍɹɁᜫްȾȷȗȹɂǾҝёൡಽͽᝢం 1 For details on setting the tailstock spindle interlock refer to the 

separate volume, OPERATION MANUAL

7า 7 CAUTION

1. M25 ȝɛɆ M26 ɂԨʠʷʍɹȺ͎ȪǾ॑ઃᢉȟҋȹ

ʅʽʉȟᆬȾʹ˂ɹɥୈધȬɞɛșȾǾȕɞȗɂ॑ઃᢉ
ȟᆬȾ॑ઃիɑȺɞɛșȾǾඒɁʠʷʍɹȾɂ G04

ɥ͎ȪȹǾʅʽʉȟᆬȾʹ˂ɹɥୈધȬɞᩖǾȕɞ
ȗɂ॑ઃᢉȟᆬȾ॑ઃիɑȺɞᩖɛɝᩋȗᩖǾʡ
ʷɺʳʪɁᚐɥϦඨȨȮȹȢȳȨȗǿ
M25, M26 ɁඒɁʠʷʍɹȺ G04 ɥ͎ȪȽȗȻǾʅʽʉ
ȟᆬȾʹ˂ɹɥୈધȪȹȗȽȗৰǾȕɞȗɂ॑ઃᢉȟ
ᆬȾ॑ઃիɑȺȶȹȗȽȗৰȺඒɁʠʷʍɹɥᚐ
ȬɞȲɔԲ᪙ȺȬǿ

ᵘҒҭࡾщǾʥʵʊȝɛɆʉʶʍʒʢʍʓȻ॑ઃᢉǾʅʽ
ʉɁࢱຒǾൡಽɁᆍૺᵚ

1. Specify the M25 or M26 command in a block without 

other commands, and specify the G04 command in the 

next block to suspend program operation for a period 

long enough to allow the tailstock spindle to extend 

and the center to hold the workpiece correctly, or long 

enough to allow the tailstock spindle to retract into the 

tailstock correctly.

If G04 is not specified in the block following the M25 or 

M26 block, the next block will be executed before the 

workpiece is held by the center properly, or before the 

tailstock spindle has retracted properly.

[Tool, tool holder or turret head and tailstock or 

tailstock spindle interference, Machine damage]

2. ॑ઃᢉɥҋᴬоȨȮɞҰȾɂǾ॒ ȭ M05 ɥ͎Ȫȹ˿ᢉɁ

ɥϦඨȪȹȢȳȨȗǿᢆو

2. Before moving the tailstock spindle IN or OUT, M05 

must be specified to stop spindle rotation.

॑ઃիҰᴬऻᣝᴥʑʂʉʵʐ˂ʵʃʒʍɹᴦ Tailstock Forward/Backward (Digital Tailstock)

ʑʂʉʵʐ˂ʵʃʒʍɹɁکնǾM25 ɥ͎ȬɞȻǾ॑ઃի
ȟɬʡʷ˂ʋͱᏚɋሉӦȪǾʹ˂ɹઃ͇ȤӦͽɥᚐȗǾM26

ɥ͎ȬɞȻǾ॑ઃիȟᣝᤧͱᏚɋऻᣝȪɑȬǿ

The digital tailstock moves to the approach position and push a 

workpiece by the M25 command. The tailstock moves back to 

the retract position by the M26 command.

5ʑʂʉʵʐ˂ʵʃʒʍɹɂǾ͏˩ɁൡሗȾᚽᅔȨɟȹȗɑȬǿ 5The following machine models are equipped with a digital tailstock.

x NL1500 ʁʴ˂ʄ x NL1500 series

x NL2000 ʁʴ˂ʄ x NL2000 series

x NL2500 ʁʴ˂ʄ x NL2500 series

x NL3000 ʁʴ˂ʄᴬ 700 x NL3000 series/700

X28.9.........................................................................

X28.5;

X28.1;

X27.8;

X27.56;

X27.36;

X27.26;

ȰɟȱɟɁҒᣅɒवȺǾG92 Ɂɀ
ȫҒɝɿɮɹʵɥᚐȗɑȬǿ
ఊጶҒᣅɒवɂǾX27.26 ȾȽɝɑ
Ȭǿ

The G92 thread cutting cycle is 

executed at each thread cutting 

diameter

The final thread cutting diameter is 

X27.26.

G00 X200.0 Z150.0 M09;

M01;
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x NL3000 ʁʴ˂ʄᴬ 1250 x NL3000 series/1250

1 ॑ઃȪ႕ᬂȺɁʹ˂ɹҒఉศǾȝɛɆӌҒఉศɂǾҝё
“ ൡಽͽᝢం ”

1 For selecting workpiece 1 or 2, and thrust force 1 or 2, refer to 

the separate volume, “OPERATION MANUAL”.

2 าᜤ 2 NOTE

1. M25, M26 ɂԨʠʷʍɹȺ͎ȪȹȢȳȨȗǿ 1. Specify the M25 or M26 commands in a block without other 

commands.

2. ȕɜȞȫɔ ‘ ॑ઃȪ ’ ႕ᬂȾǾ‘ ઃ͇ȤͱᏚ ’Ǿ‘ ӌ ’Ǿ‘ ᣝᤧͱᏚ ’

ȽȼɥᜫްȪȹȢȳȨȗǿᜫްϏɂ G325 Ⱥɕ۰ȺȠɑȬǿ
2. Set the ‘THRUST POSITION’, ‘THRUST’, and ‘RETRACT POS.’ 

on the ‘TAILSTOCK’ screen in advance.  The set values can be 

changed by the G325 command.

1 ‘ ॑ઃȪ ’ ႕ᬂȺɁᜫްศɂǾҝё “ ൡಽͽᝢం ”

G325 ȺɁᜫްϏ۰ศɂǾ“G325 ॑ઃիᴥʑʂʉʵ
ʐ˂ʵʃʒʍɹᴦᜫްϏ۰ ”ᴥ145 ʤ˂ʂᴦ

1 For setting on the ‘TAILSTOCK’ screen, refer to the separate 

volume, “OPERATION MANUAL”. 

For changing the set values by G325 command, refer to 

“G325 Change of Value Set for Tailstock (Digital Tailstock)” 

(page 145)

3. ॑ઃȪ႕ᬂǾɑȲɂ M ɽ˂ʓ͎ȺఊऻȾᤣȨɟȲʹ˂ɹɗ
ӌɁৰȟӛȺȬǿໃੵоɕໃȪɖҰɁఊጶৰɥᜤ
ਝȪȹȗɑȬǿ

3. The state of workpiece and thrust force specified last on the screen 

or by the M code commands is valid.  The last command prior to 

power OFF is stored in the memory and is valid at power ON.

4. ॑ઃիȺʹ˂ɹɥίધȪȲৰȺᒲӦᤆᢆɥᠭӦȬɞکնɂǾ॑
ઃᢉɮʽʉʷʍɹɥӛᴥɴʽᴦȾȪȹȝȗȹȢȳȨȗǿ

4. When starting automatic operation after setting a workpiece held 

by the tailstock, validate the tailstock spindle interlock by choosing 

“ON”.

5. ॑ઃᢉɮʽʉʷʍɹӛȾǾˢᄑȾ॑ઃիɥΈႊȮȭȾӏࡾ
ȬɞȻȠɂǾM712 ɥ͎ȪȹɮʽʉʷʍɹɥᜓȪȹȢȳȨȗǿ

5. When the tailstock spindle interlock function is valid and machining 

is executed without using the tailstock temporarily, specify the 

M712 command to cancel the interlock function.

ᴷ Example:

M25; ............................ ॑ઃիҰ
॑ઃիȟɬʡʷ˂ʋͱᏚȾሉӦȪǾʹ˂ɹ
ɥઃȪ͇Ȥɞ

Tailstock forward

The tailstock moves forward to the approach 

position and pushes a workpiece

M26; ............................ ॑ઃիऻᣝ
॑ઃիȟᣝᤧͱᏚȾऻᣝȬɞ

Tailstock backward

The tailstock returns to the retract position

ᴹᩜᣵ M ɽ˂ʓᴻ
<Related M Code>

M625; .......................... ॑ઃȪʹ˂ɹ 1 ᤣ Tailstock workpiece 1 select

M626; .......................... ॑ઃȪʹ˂ɹ 2 ᤣ Tailstock workpiece 2 select

M434; .......................... ॑ઃիӌ 1 Tailstock thrust force 1

M435; .......................... ॑ઃիӌ 2 Tailstock thrust force 2

M712; .......................... ॑ઃᢉɮʽʉʷʍɹˁɴʟ Tailstock spindle interlock function OFF

M713; .......................... ॑ઃᢉɮʽʉʷʍɹˁɴʟᜓ Tailstock spindle interlock function OFF 

cancel

G00 X200.0 Z150.0 M09;.......................................... ॑ઃɁሉӦኰٍ۶Ⱦҏ࿎իɥᣞ
ɝ

Moving the turret at a rapid traverse 

rate to a position out of the range of 

tailstock travel

M05; .......................................................................... ˿ᢉɁᢆوϦඨ Stops the spindle rotation.

M01;

N2;

M625; ....................................................................... ॑ઃȪʹ˂ɹ 1 ᤣ Selecting workpiece 1

M25; ......................................................................... ॑ઃȟҰȪǾʹ˂ɹઃ͇Ȥ Moving the tailstock forward and 

pushing the workpiece.

G00 X60.0 Z20.0 M09;.............................................. ॑ઃȻࢱຒȪȽȗͱᏚȾǾҏ࿎ի
ɥᣞɝ

Moving the turret at a rapid traverse 

rate to a position out of the 

interference range of tailstock travel

:
M05;

M26; ......................................................................... ॑ઃऻᣝ Retracting the tailstock
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5

॑ઃᢉҋᴬоᴥፀնሉӦࣻ॑ઃիᴦ Tailstock Spindle OUT/IN (Carriage Direct-Coupled 

Tailstock)

ፀնሉӦࣻ॑ઃիɁکնǾM25 ɥ͎ȬɞȻʹ˂ɹɁઃ͇Ȥ
ӦͽɁɒᚐȗǾɬʡʷ˂ʋͱᏚɑȺɁሉӦɂᚐȗɑȮɦǿȕ
ɜȞȫɔ G479 ͎ȺǾ॑ઃիᴥፀնሉӦࣻᴦɥҏ࿎իȻፀ
նȨȮȹǾɬʡʷ˂ʋͱᏚɑȺሉӦȨȮȹȝȠɑȬǿӏࡾऻ
ɂѓɆ G479 ɥ͎ȪȹǾ॑ઃիᴥፀնሉӦࣻᴦɥЫɁͱᏚ
ɋሉӦȨȮȹȢȳȨȗǿ

The carriage direct-coupled tailstock only performs workpiece 

pushing by the M25 command and does not move to the 

approach position. Connect the tailstock(carriage 

direct-coupled) with the turret by the G479 command and 

move it to the approach position in advance. After machining a 

workpiece, specify the G479 command again to return the 

tailstock(carriage direct-coupled) to the original position.

1. ፀնሉӦࣻ॑ઃիɂǾ͏˩ɁൡሗȾᚽᅔȨɟȹȗɑȬǿ
5

1. The following machine models are equipped with a carriage 

direct-coupled tailstock.

x NL3000 ʁʴ˂ʄᴬ 2000 x NL3000 series/2000

x NL3000 ʁʴ˂ʄᴬ 3000 x NL3000 series/3000

2. M25 ɥ͎ȬɞȻǾ॑ઃᢉȟ॑ઃիᴥፀնሉӦࣻᴦȞɜҋǾ
M26 ɥ͎ȬɞȻǾ॑ઃᢉȟ॑ઃիᴥፀնሉӦࣻᴦȾɝɑ
Ȭǿ

2. The M25 command moves the tailstock spindle out from the 

tailstock(carriage direct-coupled) body and the M26 command 

moves the tailstock spindle into the tailstock(carriage 

direct-coupled).

1 ᪨ɁʡʷɺʳʪɂǾ“G479 ᒲӦᝩ॑ࣻળɟඨɔᴬ॑ઃիɁ
ሉӦ ”ᴥ148 ʤ˂ʂᴦ

1 For the actual example program, “G479 Automatic Centering 

Type Steady Rest/Tailstock Travel” (page 148).

ʅʽʉʹ˂ɹӏࡾȾȝȤɞާпॴɥᐎਁȪȲʡʷɺʳʩʽ
ɺȾȷȗȹ

Center-Work Programming with Safety

Ұ૬స͔ȻȪȹǾ Primary requirement:

॑ઃᢉɮʽʉʷʍɹൡᑤɥӛȾȪȹǾ॑ઃᢉȟ “ ҋ ” ৰ
͏۶ȺɂǾᒲӦᤆᢆɥᠭӦȪȹɕ˿ᢉȟᢆوȪȽȗɛșȾȪ
ɑȬǿ

The tailstock spindle interlock switch must be valid. In this 

state, even if the automatic operation is started, the spindle 

does not rotate when the tailstock spindle is “IN”.

ᴹᅽȗʹ˂ɹɁکնᴻ <For Short Workpieces>

ᅽȗʹ˂ɹȻɂǾ॑ઃᢉɥ “ о ” ৰȾȪȹɕǾʋʭʍɹȾ
ɛɞʋʭʍɷʽɺȺԚґȾୈધȺȠɞʹ˂ɹɥȗȗɑȬǿ

Definition of short workpieces: Workpieces that can be 

securely supported by only the chuck if the tailstock spindle is 

retracted to its “IN” position.

ᴷ Example:

ᴥާпॴᴦ (Safety)

ʡʷɺʳʪ˹Ⱦ M26ᴥ॑ઃᢉоᴦɥ͎ȬɞȦȻȾɛɝǾ
ʡʷɺʳʪጶ̘ऻǾȶȹᒲӦᤆᢆʦʉʽqȐᠭӦȑɥઃ
Ȫȹɕ˿ᢉɂᢆوȪɑȮɦǿ

By inserting the M26 (tailstock spindle IN) command in the 

program, after completion of the program, rotating the 

spindle is prevented even if the automatic operation button 

q [START] (Start) is pressed by mistake.

ȦɟɂǾ॑ઃᢉɮʽʉʷʍɹൡᑤȾɛɞɕɁȺȬǿ This is due to the tailstock spindle interlock function.

1. ᒲӦᤆᢆ 1. Automatic operation

O ______ ;

_____________;

_____________;

ӏࡾʡʷɺʳʪ ;
_____________;

M05;  ˿ᢉϦඨ
M26;  ॑ઃᢉо
M30;

ᴥਖ਼Ӧͽᴦ
Ұʓɬᩒ
ʹ˂ɹୈધ
ʟʍʒʃɮʍʋɥᡍɦȺʋʭʍɹɔɞ
ʹ˂ɹ۶Ȫ

O ______ ;

_____________;

_____________;

Machining program ;

_____________;

M05;  Spindle stop

M26;  Tailstock spindle IN

M30;

(Manual operation)

Opening the front door

Supporting the workpiece

Unclamping the chuck (by footswitch)

Removing the workpiece
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• ˿ᢉϦඨᴥM05ᴦ x Spindle stop (M05)

• ॑ઃᢉоᴥM26ᴦ x Tailstock spindle “IN” (M26)

2. ਖ਼Ӧͽ 2. Manual operation

a) Ұʓɬᩒ a) Opening the front door

b) ʹ˂ɹୈધ b) Supporting the workpiece

c) ʟʍʒʃɮʍʋɥᡍɦȺʋʭʍɹɬʽɹʳʽʡ c) Unclamping the chuck (by footswitch)

d) ʹ˂ɹ۶Ȫ d) Removing the workpiece

ᴹᩋȗʹ˂ɹɁکնᴻ <For Long Workpiece>

ᩋȗʹ˂ɹȻɂǾʋʭʍɹȾɛɞʋʭʍɷʽɺȳȤȺɂԚґ
ȾୈધȺȠȭǾ॑ઃᢉᴥɹɮʵᴦȾɛɞୈધɕ॒ᛵȽʹ˂ɹ
ɥȗȗɑȬǿᴥʋʭʍɹ͏۶ɁᚽᏚȾɛɞʹ˂ɹୈધศɕֆ
ɓᴦ

Definition of long workpieces: Workpieces that cannot be 

securely supported by only the chuck. Secure support of such 

workpieces requires the use of the center (tailstock spindle) or 

other proper means.

ᴷ Example:

ᴥާпॴᴦ (Safety)

ȦɁʡʷɺʳʪ˹Ⱥɂ˿ᢉȟϦඨȪȲऻǾM11ᴥʋʭʍɹ
ɬʽɹʳʽʡᴦɥ͎ȬɞȦȻȾɛɝǾʋʭʍɹɥɬʽɹ
ʳʽʡȪɑȬǿȶȹᒲӦᤆᢆʦʉʽqȐᠭӦȑȝɛɆ˿
ᢉᢆوʦʉʽTȐඩᢆȑǾYȐᣡᢆȑɥઃȪȹɕʋʭʍɹ
ɮʽʉʷʍɹൡᑤȾɛɝǾ˿ᢉɁᠭӦȝɛɆᒲӦᤆᢆɁᠭ
ӦɂᚐțɑȮɦǿ

In this program, the M11 (chuck unclamp) command, to be 

executed after the spindle stops, unclamps the chuck. If the 

automatic operation button q [START] (Start) or the spindle 

Chuck

Workpiece Tailstock Spindle

ʋʭʍɹ

ʹ˂ɹ ॑ઃᢉ

Workpiece

Chuck

Tailstock Spindle “IN” (M26)

Tailstock Spindle
ʹ˂ɹ

ʋʭʍɹ

॑ઃᢉоᴥM26ᴦ

॑ઃᢉ

c)

c)

b)

b)

d)

d)

Chuck Unclamp Operation

Supporting the Workpiece

Removing the Workpiece

Tailstock SpindleWorkpiece

Chuck

ʋʭʍɹɬʽɹʳʽʡ

ʹ˂ɹୈધ

ʹ˂ɹ۶Ȫ

॑ઃᢉʹ˂ɹ

ʋʭʍɹ
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rotation button T [NOR] (Forward), Y [REV] (Reverse) is 

pressed by mistake, the cycle start or the spindle rotation will 

not be enabled, due to the chuck interlock function.

ᴥʋʭʍɹɥΈႊȪȽȗȻȠȺɕǾюαհɥʋʭʍɹɬʽ
ɹʳʽʡৰȾȬɞȦȻȺǾʋʭʍɹɮʽʉʷʍɹൡᑤȟ
ӛȾȽɝǾ˿ᢉɁᠭӦȝɛɆᒲӦᤆᢆɁᠭӦɂᚐțɑȮ
ɦǿȦɁɛșȽکնǾඒȾʟʍʒʃɮʍʋɥᡍɦȺюα
հɥʋʭʍɹɹʳʽʡৰȾȬɞȻǾ˿ᢉɁᠭӦȝɛɆᒲ
ӦᤆᢆɁᠭӦȟᚐțɑȬǿᴦ

(If a hydraulic chuck is not used, the internal signal is set to 

the chuck unclamp state so that the chuck interlock function 

is made valid.  In such a case, if the footswitch is stepped on 

to set the internal signal to the chuck clamp state, both the 

cycle start and spindle rotation start are enabled.)

1. ᒲӦᤆᢆ 1. Automatic operation

• ˿ᢉϦඨᴥM05ᴦ x Spindle stop (M05)

• ʋʭʍɹɬʽɹʳʽʡᴥM11ᴦ x Chuck unclamp (M11)

2. ਖ਼Ӧͽ 2. Manual operation

a) Ұʓɬᩒ a) Opening the front door

b) ʹ˂ɹୈધ b) Supporting the workpiece

c) ॑ઃᴬቼ 2 ˿ᢉʦʉʽaȐऻᣝȑɥઃȪǾ॑ઃᢉоɝ
ৰȾȬɞ

c) Pressing the Tailstock/Spindle 2 button a [Return] to 

retract the tailstock spindle into the tailstock body

d) ʹ˂ɹ۶Ȫ d) Removing the workpiece

@ ______ ;

_____________;

_____________;

ӏࡾʡʷɺʳʪ ;
_____________;

M05; ˿ᢉϦඨ
M11; ʋʭʍɹɬʽɹʳʽʡ
M30;

ᴥਖ਼Ӧͽᴦ
Ұʓɬᩒ
ʹ˂ɹୈધ
॑ઃᴬቼ 2 ˿ᢉʦʉʽaȐऻᣝȑɥઃȪǾ
॑ઃᢉоɝৰȾȬɞ
ʹ˂ɹ۶Ȫ

@ ______ ;

_____________;

_____________;

Machining progr ;

_____________;

M05; Spindle stop

M11; Chuck unclamp

M30;

(Manual operation)

Opening the front door

Supporting the workpiece

Pressing the Tailstock/Spindle 2 button a 

[Return]to retract the tailstock spindle into 

the tailstock body

Removing the workpiece

Workpiece

Chuck

Tailstock Spindle
ʹ˂ɹ

ʋʭʍɹ

॑ઃᢉ

Workpiece

Chuck Chuck Unclamp (M11)

Tailstock Spindle
ʹ˂ɹ

ʋʭʍɹ ʋʭʍɹɬʽɹʳʽʡᴥM11ᴦ

॑ઃᢉ

b)

b)
c)
c)

d)

d)

Workpiece Tailstock Spindle

Removing the Workpiece

Supporting the 

Workpiece
Tailstock 

Spindle IN

Chuck

॑ઃᢉ

ʹ˂ɹ۶Ȫ

ʹ˂ɹୈધ

॑ઃᢉо

ʋʭʍɹ

ʹ˂ɹ
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1-11 M45 C ᢉፖᴥቼ 1 ˿ᢉᴦǾM245 C ᢉፖᴥቼ 2 ˿ᢉᴦǾ

M46 C ᢉፖᜓᴥቼ 1 ˿ᢉᴦǾM246 C ᢉፖᜓᴥቼ 2 ˿ᢉᴦ
M45 C-Axis Connection (Spindle 1), M245 C-Axis Connection (Spindle 2), 

M46 C-Axis Connection Cancel (Spindle 1), M246 C-Axis Connection Cancel (Spindle 2)

5•ᒲӦᤆᢆɗ MDI ͽȺǾM45, M245 ɥ͎ȬɞȻǾʹ˂ɹɁ۶
֚ȝɛɆብᬂȾሰȕȤӏࡾɥᚐșȻȠȾǾቼ 1 ˿ᢉǾቼ 2 ˿ᢉ
ɥ͖Ɂᜏ࣊ȾҾɝҋȬȦȻȟȺȠɑȬǿ

5•By specifying the M45 or M245 command in the automatic or 

MDI mode, it is possible to index the spindle, spindle 1, or 

spindle 2 in the required angular position to carry out hole 

machining on the workpiece circumference or end face.

x ɑȲǾҒඑȠӏࡾɗӏࡾȺǾࡾщɁᣞɝȻ˿ᢉɁᢆوɥպఙ
ȨȮɞȻȠȾǾM45, M245 ɥ͎ȪɑȬǿ

x In the M45 or M245 mode, it is also possible to control spindle 

rotation in synchronization with the tool movement to cut 

notches or grooves.

7า 7 CAUTION

ቼ 2 ˿ᢉ̈́റȺɂǾM45, M245, M68 Ɂ˿ᢉʠʶ˂ɷɹʳ
ʽʡᴹቼ 1 ˿ᢉᴻȕɞȗɂ M268 Ɂ˿ᢉʠʶ˂ɷɹʳʽʡᴹ
ቼ 2 ˿ᢉᴻɥ͎ȪȲکնǾʋʭʍɹɮʽʉʷʍɹɂఊऻȾ
͎ȪȲɽ˂ʓɁ˿ᢉϫȳȤȟӛȾȽɝǾɕșˢɁ˿ᢉ
ϫɂིӛȾȽɝɑȬǿӏࡾɥᚐșکնɂǾ॒ȭఊऻȾ͎Ȫ
Ȳ M ɽ˂ʓɁ˿ᢉϫȺᚐȶȹȢȳȨȗǿɕșˢɁ˿ᢉϫȺ
ӏࡾɥᚐșȻǾӏࡾ˹ȾʋʭʍɹȟɬʽɹʳʽʡৰȾȽȶ
ȹɕࡾᢆوщ˿ᢉɁᢆوȟϦඨȪɑȮɦǿ
ᵘʹ˂ɹɁᕶ˩Ǿ᭣ɆҋȪᵚ

With the headstock 2 specification machines, the chuck 

interlock function is valid only for the spindle for which 

the M code is specified last if more than one of the M45, 

M245, M68 (spindle brake clamp for spindle 1), and M268 

(spindle brake clamp for spindle 2) are specified in the 

same block, and the chuck interlock function is not valid 

for the other spindle.  Therefore, machining must be 

carried out using the spindle corresponding to the M code 

specified last.  If machining is carried out using the other 

spindle, the rotary tool spindle does not stop even if the 

chuck is unclamped during machining.

[Workpiece fall/Ejection]

2 าᜤ 2 NOTE

1. M45, M245 ɥ͎ȬɞҰȾǾM05 ɥ͎ȪȹǾቼ 1 ˿ᢉǾቼ 2 ˿
ᢉɁᢆوɥϦඨȨȮȹȢȳȨȗǿቼ 1 ˿ᢉǾቼ 2 ˿ᢉɁᢆوȟϦ
ඨȪȹȗȽȗৰȺ M45, M245 ɥ͎ȬɞȻǾ႕ᬂȾɬʳ˂ʪ

ᴥEX1424ᴦȟ᚜ᇉȨɟǾൡಽȟϦඨȪɑȬǿ

1. Stop spindle 1 or spindle 2 by specifying the M05 command before 

specifying the M45 or M245 command.  If the M45 or M245 

command is specified although spindle 1 or spindle 2 is rotating, 

the machine stops with alarm message (EX1424) displayed on the 

screen.

2. M46, M246 ɥ͎ȬɞҰȾǾM05 ɥ͎ȪȹǾࡾᢆوщ˿ᢉɁو
ᢆɥϦඨȨȮȹȢȳȨȗǿࡾᢆوщ˿ᢉɁᢆوȟϦඨȪȹȗȽȗ
ৰȺ M46, M246 ɥ͎ȬɞȻǾ႕ᬂȾɬʳ˂ʪᴥEX1426ᴦȟ
᚜ᇉȨɟǾൡಽȟϦඨȪɑȬǿ

2. Before specifying the M46 or M246 command, it is necessary to 

stop rotary tool spindle by specifying the M05 command.  If the 

M46 or M246 command is specified although the rotary tool 

spindle has not been stopped, an alarm message (EX1426) is 

displayed on the screen and the machine stops.

3. ቼ 2 ˿ᢉ̈́റȺɂǾM45 ৰȞɜ M245 ȕɞȗɂ M245 ৰȞ
ɜ M45 ɥ͎ȬɞکնǾM46 ɥ͎ȪȹǾˢ࣊ C ᢉൡᑤɥᜓ
Ȭɞ॒ᛵɂȕɝɑȮɦǿ

3. With headstock 2 specifications, cancellation of the C-axis function 

by M46 command is not necessary when changing from the M45 

to M245 condition or from M245 to M45 condition.

4. ቼ 2 ˿ᢉ̈́റȺɂǾM45 ȕɞȗɂ M245 ɁȼȴɜȞˢɥ͎
ȬɞȻǾቼ 1 ˿ᢉǾቼ 2 ˿ᢉȻɕ C ᢉȻȪȹൡᑤȪɑȬǿቼ 1 ˿
ᢉȕɞȗɂቼ 2 ˿ᢉɁȼȴɜȞˢȺஉҭӏࡾɥᚐșکնɂǾ॒
ȭ M46 ɥ͎ȪȹǾቼ 1 ˿ᢉǾቼ 2 ˿ᢉȻɕ C ᢉൡᑤɥᜓȪ
ȹȢȳȨȗǿ

4. With headstock 2 specifications, both of spindles 1 and 2 function 

as the C-axis if either the M45 or M245 command is specified.  To 

carry out turning by using either spindle 1 or spindle 2, cancel the 

C-axis function for both of spindles 1 and 2 by specifying the M46 

command.

5. ቼ 2 ˿ᢉ̈́റȺɂǾM45 ɥ͎Ȫȹቼ 1 ˿ᢉϫȺӏࡾɥᚐȶȲ
ऻǾM245 ɥ͎Ȫȹቼ 2 ˿ᢉϫȺӏࡾɥᚐșکնǾ॒ȭ C ᢉɥ
ൡಽՁཟे࢜ȨȮȹȢȳȨȗǿ

5. With headstock 2 specifications, it is necessary to return the C-axis 

to the machine zero point to carry out machining using spindle 2 

after carrying out machining using spindle 1.

6. M45, M245 ɥ͎ȪȹӏࡾɥᚐȶȲȻȠɂǾ॒ȭʡʷɺʳʪɁఊ
ऻȾ M46, M246 ɥ͎ȪȹȢȳȨȗǿ

6. After finishing the operation performed in the C-axis connection 

mode, called by the M45 or M245 command, always specify the 

M46 or M246 command at the end of a program.

7. ॑ઃᢉɮʽʉʷʍɹӛȾǾˢᄑȾ॑ઃᢉɥΈႊȮȭȾӏࡾ
ȬɞȻȠǾM45 ɁҰȾ M712ᴥ॑ઃᢉɮʽʉʷʍɹˁɴʟᴦɥ
͎ȪȹȢȳȨȗǿM712ᴥ॑ઃᢉɮʽʉʷʍɹˁɴʟᴦȟ͎Ȩ
ɟȹȗȽȗৰȺ M45 ɥ͎ȬɞȻǾɬʳ˂ʪ (EX1345) ȟᄉႆ
ȪɑȬǿ

7. When the tailstock spindle interlock function is valid and machining 

is executed without using the tailstock spindle temporarily, specify 

the M712 (tailstock spindle interlock OFF) command before 

specifying the M45 command. An alarm (EX1345) occurs if the 

M45 command is specified without the M712 command specified 

in advance.

1 “M712 ॑ઃᢉɮʽʉʷʍɹˁɴʟǾM713 ॑ઃᢉɮʽʉʷʍ
ɹˁɴʟᜓ ”ᴥ220 ʤ˂ʂᴦ

1 Refer to “M712 Tailstock Spindle Interlock Function OFF, 

M713 Tailstock Spindle Interlock Function OFF Cancel” 

(page 220)
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1-12 M47 ʹ˂ɹȗҋȪᚽᏚҋᴥɴʡʁʱʽᴦ
M47 Workpiece Ejector Out (Option)

ቼ 2 ˿ᢉϫȺɁӏࡾȟጶ̘ȪȲʹ˂ɹɥǾʋʭʍɹȞɜȗ
ҋȬȻȠȾ͎ȪɑȬǿ

The M47 command is used to discharge the workpiece from 

the headstock 2 chuck when machining has been completed.

2 าᜤ 2 NOTE

1. M47 ɂቼ 2 ˿ᢉ̈́റȺɁɒΈႊȺȠɑȬǿ 1. The M47 command can be used with headstock 2 specifications 

only.

2. ᣮࢠǾM47 ɂ M73 Ɂʹ˂ɹɬʽʷ˂ʊҋǾM74 Ɂʹ˂ɹɬʽ
ʷ˂ʊоȻȻɕȾΈႊȪɑȬǿ

2. Usually, the M47 command is used in combination with the M73 

work unloader OUT command and M74 work unloader IN 

command.

1 M73, M74 ɁᝊጯȾȷȗȹɂǾ“M73 ʹ˂ɹɬʽʷ˂ʊҋǾ
M74 ʹ˂ɹɬʽʷ˂ʊоᴥɴʡʁʱʽᴦ”ᴥ207 ʤ˂ʂᴦ

1 For details of the M73 and M74 commands, refer to “M73 

Work Unloader OUT, M74 Work Unloader IN (Option)” 

(page 207).

3. M47 ɥ͎ȬɞҰȾǾM05 ɥ͎Ȫȹቼ 2 ˿ᢉɁᢆوɥϦඨȨȮ
ȹȢȳȨȗǿቼ 2 ˿ᢉɁᢆوȟϦඨȪȹȗȽȗৰȺɂǾʹ˂ɹ
ȗҋȪᚽᏚɂᠭӦȪɑȮɦǿ

3. When specifying the M47 command, it is necessary to stop spindle 

2 by specifying the M05 command. The workpiece ejector does not 

start if the spindle is not stopped.

4. M47 ɥ͎ȬɞȻǾᒲӦᄑȾቼ 2 ˿ᢉɁʋʭʍɹȟɬʽɹʳʽʡ
ȨɟɑȬǿ

4. The chuck on spindle 2 is automatically unclamped if the M47 

command is specified.

ᴷ Example:

M47 ɁΈႊศ Programming using M47

7า 7 CAUTION

ʹ˂ɹɬʽʷ˂ʊɂҏ࿎իɁͱᏚȾᩜΡȽȢӦͽȪɑȬǿ The work unloader operates irrespective of the turret 

position.

B ᢉɁ࣋ൈϏɂʹ˂ɹɬʽʷ˂ʊɥҋȪȲȻȠȾǾቼ 2 ˿ᢉ
ɗҏ࿎իȽȼȻ᜔ȪȽȗͱᏚȺǾʹ˂ɹɥඩࢠȾՙȤɞ
ȦȻȟȺȠɞͱᏚɥ͎ȪȹȢȳȨȗǿȲȳȪǾB ᢉȟൡಽ
ൈጕȺ࣋ �40 mm ͏˨ʨɮʔʃϫȺɂǾʹ˂ɹɬʽʷ˂ʊҋ
ɁͽɂᚐțɑȮɦǿ

Specify B-axis coordinate values to ensure the work 

unloader receives the workpiece correctly without 

interference between the work unloader and the turret or 

spindle 2.  Note that the work unloader OUT operation is 

not possible if the B-axis is at a position �40 mm or more 

in the minus direction (machine coordinate system).

O1;

:
:
:

ӏࡾʡʷɺʳʪᴥቼ 2 ˿ᢉϫȺ
ʹ˂ɹɥӏࡾᴦ

Machining program (machining on 

spindle 2 side)

M05; .......................................................................... ቼ 2 ˿ᢉɁᢆوϦඨ Stopping spindle 2

G53 B_ ; .................................................................... ቼ 2 ˿ᢉȟʹ˂ɹɥʹ˂ɹɬʽ
ʷ˂ʊȾᕶ˩ȨȮɞͱᏚȾሉӦ

Moving spindle 2 to position where 

the workpiece is dropped into the 

work unloader.

M73; ......................................................................... ʹ˂ɹɬʽʷ˂ʊҋ Work Unloader OUT

M47; ......................................................................... ʹ˂ɹȗҋȪᚽᏚҋ Specifies the workpiece ejector 

OUT.

M252; ........................................................................ ቼ 2 ˿ᢉɁʃʵ˂ʃʞʽʓʵɲɬ
ʠʷ˂ˁɴʽ

Turning ON through-spindle air blow 

(spindle 2)

G04 U_ ;.................................................................... ʓɰɱʵ Dwell

G330; ........................................................................ ቼ 2 ˿ᢉȟൡಽՁཟे࢜ͱᏚȾሉ
Ӧ

Moving spindle 2 to the machine 

zero point

M74; ......................................................................... ʹ˂ɹɬʽʷ˂ʊо Work unloader IN
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1-13 M48 Ғҭᣞɝɴ˂ʚʳɮʓɷʭʽʅʵˁɴʟǾM49 Ғҭᣞɝɴ˂ʚʳɮʓɷʭʽʅʵˁɴʽ
M48 Feedrate Override Cancel OFF, M49 Feedrate Override Cancel ON

M49 ɥ͎ȬɞȻǾᒲӦᤆᢆ˹ɁҒҭᣞɝɁɴ˂ʚʳɮʓȟ
ɷʭʽʅʵȨɟɑȬǿȪȲȟȶȹǾҒҭᣞɝᣱ࣊ɂ F Ⱥ͎
ȨɟȲϏȾِްȨɟǾͽʛʗʵɁᣞɝɴ˂ʚʳɮʓʃɮʍ
ʋȟ 100% ɁৰȾȽȶȹȗȽȢȹɕ 100% Ɂᣞɝᣱ࣊ȻȽ
ɝɑȬǿ

The override setting for cutting feedrate during automatic 

operation is canceled when the M49 command is executed.  In 

this mode, axis feedrate is fixed to the one programmed by the 

F code.  Therefore, if the setting for the feedrate override dial 

on the operation panel is not 100%, the setting is ignored and it 

is assumed to be 100%.

M48, M49 ɥΈႊȬɞȦȻɂɎȻɦȼȕɝɑȮɦȟǾΈႊȻ
ȪȹɂǾʐʃʒӏࡾȾʡʷɺʳʪ˹Ⱦ M48 ɥоɟȹǾF Ɂ
ᣞɝᣱ࣊ɥఊᤛȽϏȾȪɑȬǿ

In daily operation, the M48 and M49 commands are rarely 

used.  In test cut, these M codes may be used.  That is, the 

M48 command is specified in a program so that cutting 

feedrates may be adjusted to meet actual machining status.

ᦀႇӏࡾɂǾʡʷɺʳʪ˹Ⱦ M49 ɥ͎ȪȹǾF Ɂᣞɝᣱ
ɥِްȨȮɑȬǿ࣊

After determining proper feedrates, the M49 command should 

be specified in a program so that mass production may be 

executed by using the fixed feedrates.

7า 7 CAUTION

M49 ɥ͎ȬɞȻǾҒҭᣞɝᣱ࣊ȟǾF Ⱥ͎ȨɟȲᣱ࣊ɛ
ɝᣱȢȽɞȦȻɂȕɝɑȮɦǿ

When the M49 command is executed, actual feedrates 

cannot be set faster than the programmed feedrates.

ȪȞȪǾʹ˂ɹӏࡾ˹ȾǾF Ⱥ͎ȨɟȲᣞɝᣱ࣊ȟᣱȗȻ
ȫȹɕǾᣞɝɴ˂ʚʳɮʓʃɮʍʋȺǾᣞɝᣱ࣊ɥᕶȻȬ
ȦȻȟȺȠȽȗɁȺาȪȹȢȳȨȗǿ

However, if this command is specified in a program, it is 

impossible to lower the feedrate programmed by the F 

code using the feedrate override switch even if the 

programmed feedrate seems too fast.

2 าᜤ 2 NOTE

1. ɀȫҒɝɁȻȠɂǾᣞɝᣱ࣊ɥˢްȾȪȽȤɟɃȽɝɑȮɦǿɀ
ȫҒɝɁ G ɽ˂ʓȟ͎ȨɟȲȻȠɂǾᣞɝᣱ࣊Ⱦɴ˂ʚʳɮʓ
ȟᒲӦᄑȾȞȞɜȽȗɛșȾȽȶȹȗɞɁȺǾM48, M49 ɥ͎
Ȭɞ॒ᛵɂȕɝɑȮɦǿ

1. During thread cutting, feedrate must be kept constant.  The 

override function is automatically ignored if the G code calling 

thread cutting operation is executed.  Therefore, it is not necessary 

to specify the M48 and M49 commands in a program for thread 

cutting operation.

2. ʉʍʡӏࡾɁȻȠɂǾᣞɝᣱ࣊ɥˢްȾȪȽȤɟɃȽɝɑȮɦǿ
ʉʍʡӏࡾɁ G ɽ˂ʓȟ͎ȨɟȲȻȠɂǾᣞɝᣱ࣊Ⱦɴ˂ʚʳ
ɮʓȟᒲӦᄑȾȞȞɜȽȗɛșȾȽȶȹȗɞɁȺǾM48, M49 ɥ
͎Ȭɞ॒ᛵɂȕɝɑȮɦǿ

2. During tapping, feedrate must be kept constant.  The override 

function is automatically ignored if the G code calling tapping 

operation is executed.  Therefore, it is not necessary to specify the 

M48 and M49 commands in a program for tapping operation.

3. M48, M49 ɂᣞɝᣱ࣊ȾߦȪȹɂིӛȺȬǿM49 ɥᚐȪȹȗ
ɞৰȺɕǾᣞɝᣱ࣊ȾߦȪȹɴ˂ʚʳɮʓɥȞȤɞȦȻȟȺ
ȠɑȬǿ

3. The M48 and M49 commands are not valid for rapid traverse 

operation.  Therefore, the rapid traverse rate override switch is 

operative while the M49 command is valid.

1-14 M51 ˿ᢉʋʭʍɹɲɬʠʷ˂ˁɴʽǾM251 ቼ 2 ˿ᢉʋʭʍɹɲɬʠʷᴪˁɴʽǾ

M59 ˿ᢉʋʭʍɹɲɬʠʷ˂ˁɴʟǾM259 ቼ 2 ˿ᢉʋʭʍɹɲɬʠʷ˂ˁɴʟᴥɴʡʁʱʽᴦ
M51 Spindle Chuck Air Blow ON, M251 Spindle 2 Chuck Air Blow ON, 

M59 Spindle Chuck Air Blow OFF, M259 Spindle 2 Chuck Air Blow OFF (Option)

˿ᢉիᴥʋʭʍɹᴦȾɲɬʠʷ˂ɥȠȞȤǾ˿ᢉի
ᴥʋʭʍɹᴦ֚ᣃɁҒɝȢȭȽȼɥᒲӦȺșᚽᏚȺȬǿ

This function automatically keeps the chuck free of chips by 

blowing air across the front surface of the headstock.

2 าᜤ 2 NOTE

M251, M259 ɂቼ 2 ˿ᢉ̈́റȺɁɒΈႊȺȠɑȬǿ M251 and M259 are available with headstock 2 specifications only.

M257; ........................................................................ ቼ 2 ˿ᢉɁʃʵ˂ʃʞʽʓʵɲɬ
ʠʷ˂ˁɴʟ

Turning OFF through-spindle air 

blow (spindle 2)

M251; ........................................................................ ቼ 2 ˿ᢉɁ˿ᢉʋʭʍɹɲɬʠ
ʷ˂ˁɴʽ

Spindle chuck air blow ON (spindle 

2)

G04 U_ ;.................................................................... ʓɰɱʵ Dwell

M259; ........................................................................ ቼ 2 ˿ᢉɁ˿ᢉʋʭʍɹɲɬʠ
ʷ˂ˁɴʟ

Spindle chuck air blow OFF (spindle 

2)

:
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5

1-15 M52 ʃʵ˂ʃʞʽʓʵɲɬʠʷ˂ˁɴʽǾ

M252 ቼ 2 ˿ᢉʃʵ˂ʃʞʽʓʵɲɬʠʷ˂ˁɴʽǾ

M57 ʃʵ˂ʃʞʽʓʵɲɬʠʷ˂ˁɴʟǾ

M257 ቼ 2 ˿ᢉʃʵ˂ʃʞʽʓʵɲɬʠʷ˂ˁɴʟᴥɴʡʁʱʽᴦ
M52 Through-Spindle Air Blow ON,

M252 Spindle 2 Through-Spindle Air Blow ON,

M57 Through-Spindle Air Blow OFF,

M257 Spindle 2 Through-Spindle Air Blow OFF (Option)

˿ᢉ៩ᣮሰȞɜɲɬʠʷ˂ɥҋȪǾюवӏࡾɁҒɝȢȭɁ
៩ᣮሰюɋɁоɥ᩻ඨȪɑȬǿ

This function prevents chips from entering the spindle during 

inner diameter machining by ejecting air from the through 

spindle hole.

2 าᜤ 2 NOTE

M252, M257 ɂቼ 2 ˿ᢉ̈́റȺɁɒΈႊȺȠɑȬǿ M252 and M257 are available with headstock 2 specifications only

1-16 M68 ቼ 1 ˿ᢉʠʶ˂ɷɹʳʽʡǾM268 ቼ 2 ˿ᢉʠʶ˂ɷɹʳʽʡǾ

M69 ቼ 1 ˿ᢉʠʶ˂ɷɬʽɹʳʽʡǾM269 ቼ 2 ˿ᢉʠʶ˂ɷɬʽɹʳʽʡ
M68 Spindle 1 Brake Clamp, M268 Spindle 2 Brake Clamp, 

M69 Spindle 1 Brake Unclamp, M269 Spindle 2 Brake Unclamp

1. ʹ˂ɹɁብᬂȝɛɆя֚Ɂ͖ɁኙȾሰȕȤӏࡾɥᚐȶȲ
ɝǾҒҭɁ۾ȠȗҒҭɥᚐȶȲȻȠȾǾቼ 1 ˿ᢉǾቼ 2

˿ᢉȟϦඨȪȲৰȺ M68, M268 ɥ͎ȪȹǾऐӌȽʠʶ˂
ɷɥȞȤɑȬǿ

5
1. When carrying out hole machining or heavy-duty cutting at the 

desired positions in the end face or circumference of the 

workpiece, specify the M68 or M268 command while spindle 1 

or spindle 2 is stopped to apply powerful brake.

2. ᣮࢠɁӏࡾɥᚐșȻȠɂǾM69 Ⱥቼ 1 ˿ᢉǾM269 Ⱥቼ 2 ˿
ᢉɁʠʶ˂ɷɥɬʽɹʳʽʡȪɑȬǿ

2. To carry out ordinary turning operation, specify M69 to unclamp 

the brake of spindle 1 and specify M269 to unclamp the brake 

of spindle 2.

7า 7 CAUTION

ቼ 2 ˿ᢉ̈́റȺɂǾM68, M268, M45 Ɂ C ᢉፖᴹቼ 1 ˿
ᢉᴻȕɞȗɂ M245 Ɂ C ᢉፖᴹቼ 2 ˿ᢉᴻɥ͎ȪȲک
նǾʋʭʍɹɮʽʉʷʍɹɂఊऻȾ͎ȪȲɽ˂ʓɁ˿ᢉϫ
ȳȤȟӛȾȽɝǾɕșˢɁ˿ᢉϫɂིӛȾȽɝɑȬǿӏ
նɂǾ॒ȭఊऻȾ͎ȪȲɽ˂ʓɁ˿ᢉϫȺᚐȶکɥᚐșࡾ
ȹȢȳȨȗǿɕșˢɁ˿ᢉϫȺӏࡾɥᚐșȻǾӏࡾ˹Ⱦ
ʋʭʍɹȟɬʽɹʳʽʡৰȾȽȶȹɕࡾᢆوщ˿ᢉɁᢆو
ȟϦඨȪɑȮɦǿ
ᵘʹ˂ɹɁᕶ˩Ǿ᭣ɆҋȪᵚ

With headstock 2 specifications, the chuck interlock 

function is valid only for the spindle for which the M code 

was specified last if more than one of M45 (C-axis 

connection for spindle 1), M245 (C-axis connection for 

spindle 2), M68, and M268 are specified in the same block:  

it will not be valid for the other spindle.  Therefore, 

machining must be carried out using the spindle 

corresponding to the M code specified last.  If machining 

is carried out using the other spindle, the rotary tool 

spindle will not stop even if the chuck is unclamped 

during machining.

[Workpiece fall/Ejection]

2 าᜤ 2 NOTE

1. C ᢉፖȨɟȹȗȽȗৰȺ M68, M268 ɥ͎ȬɞکնɂǾҰ
ɕȶȹ M05 ɥ͎ȪȹǾቼ 1 ˿ᢉǾቼ 2 ˿ᢉɁᢆوɥϦඨȨȮ
ȹȢȳȨȗǿቼ 1 ˿ᢉǾቼ 2 ˿ᢉɁᢆوȟϦඨȪȹȗȽȗৰȺ
M68, M268 ɥ͎ȬɞȻǾ႕ᬂȾɬʳ˂ʪᴥEX1424ᴦȟ᚜ᇉȨ
ɟǾൡಽȟϦඨȪɑȬǿ

1. When specifying the M68 or M268 command in the state the 

C-axis is not connected, stop spindle 1 or spindle 2 by specifying 

the M05 command.  If the M68 or M268 command is specified 

although spindle 1 or spindle 2 has not stopped, an alarm 

message (EX1424) is displayed on the screen and the machine 

stops.

Air Blow
ɲɬʠʷ˂
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2. C ᢉፖȨɟȹȗȽȗৰȺ M69 ɥ͎ȬɞکնɂǾҰɕȶȹ
M05 ɥ͎ȪȹǾࡾᢆوщ˿ᢉɁᢆوɥϦඨȨȮȹȢȳȨȗǿو
ȟϦඨȪȹȗȽȗৰȺᢆوщ˿ᢉɁࡾᢆ M69 ɥ͎ȬɞȻǾ႕
ᬂȾɬʳ˂ʪᴥEX1426ᴦȟ᚜ᇉȨɟǾൡಽȟϦඨȪɑȬǿ

2. When specifying the M69 command in the state the C-axis is not 

connected, stop the rotary tool spindle by specifying the M05 

command.  If the M69 command is specified although the rotary 

tool spindle has not stopped, an alarm message (EX1426) is 

displayed on the screen and the machine stops.

3. ቼ 2 ˿ᢉ̈́റȺɂǾM68 ȕɞȗɂ M268 ɁȼȴɜȞˢɥ͎
ȬɞȻǾቼ 1 ˿ᢉǾቼ 2 ˿ᢉȻɕ˿ᢉʠʶ˂ɷȟɹʳʽʡȪɑ
Ȭǿቼ 1 ˿ᢉȕɞȗɂቼ 2 ˿ᢉɁȼȴɜȞˢȺஉҭӏࡾɥᚐș
նɂǾ॒ȭک M69 ɥ͎ȪȹǾቼ 1 ˿ᢉǾቼ 2 ˿ᢉȻɕ˿ᢉʠ
ʶ˂ɷɥɬʽɹʳʽʡȪȹȢȳȨȗǿ

3. With headstock 2 specifications, spindle brake is clamped for both 

of spindles 1 and 2 if either of the M68 and M268 commands is 

specified.  To carry out turning by using either spindle 1 or spindle 

2, unclamp the spindle brake for both of spindles 1 and 2 by 

specifying the M69 command.

4. ቼ 2 ˿ᢉ̈́റȺɂǾM268 ɥሰȕȤِްɿɮɹʵȻպˢʠʷʍ
ɹȺᚐȬɞȦȻɂȺȠɑȮɦǿȲȳȪǾG329 Ɂպఙࣻʉʍʞ
ʽɺɿɮɹʵȺɂǾM268 ɥ͎Ȫȹቼ 2 ˿ᢉʠʶ˂ɷɹʳʽʡ
ɥᚐșȦȻȟȺȠɑȬǿ

4. With headstock 2 specifications, it is not possible to specify an 

M268 command in a block that contains a hole machining canned 

cycle command. However, note that in a synchronized tapping 

cycle specified by a G329 command, spindle 2 brake clamping can 

be performed by specifying M268.

1-17 M73 ʹ˂ɹɬʽʷ˂ʊҋǾM74 ʹ˂ɹɬʽʷ˂ʊоᴥɴʡʁʱʽᴦ
M73 Work Unloader OUT, M74 Work Unloader IN (Option)

ʹ˂ɹɬʽʷ˂ʊɂǾൡюȾᚽ϶ȨɟȹȝɝǾӏ̘ީࡾʹ˂
ɹɥᒲӦȺൡ۶ȾɝҋȬᚽᏚȺȬǿ

The work unloader is installed inside the machine and 

automatically discharges completed workpieces from the 

machine.

ʚ˂ʟɭ˂ʊȻጸɒնɢȮɞȦȻȺǾ̷ིɁᣵፖᤆᢆȟժᑤ
ȻȽɝɑȬǿ

The function allows unattended continuous operation with the 

use of a bar feeder.

ᴹʹ˂ɹɬʽʷ˂ʊɥͽȺȠɞస͔ᴻ <Conditions under which the work unloader can be 

operated>

• Ұʓɬȟᩐȫȹȗɞǿ • The door is closed

• ʡʴʅʍʉɬ˂ʪȟ˨Ȫȹȗɞᴥ᪃ࣻᴦᴬʡʴʅʍʉ
ɬ˂ʪʣ˂ʃȾί឴ɵʚ˂ȟɝ͇Ȥɜɟȹȗɞᴥᅔᑱࣻᴦ

• The presetter arm is folded up (up/down type)/presetter arm 

base is covered (detachable type).

• ٢᎔ሳȟΖፈȨɟȹȗɞ • Compressed air is supplied.

• ॑ઃᴥᢉᴦȟ “ о ” ȾȽȶȹȗɞᴥ॑ઃ̈́റ / ቼ 2 ˿ᢉ॑ઃ
̈́റᴦ

• The tailstock (spindle) is in the IN status (tailstock 

specifications/spindle 2 tailstock specifications).

• ॑ઃիᴥʡʷɺʳʨʠʵʐ˂ʵʃʒʍɹ̈́റᴦǾળɟඨɔի
ȟɹʳʽʡȨɟȹȗɞᴥળɟඨɔ̈́റᴦ

• The programmable tailstock and steady rest are clamped.

1 ൡюᠨᚐࣻʹ˂ɹɬʽʷ˂ʊȾȷȗȹɂǾҝё “ ൡಽͽᝢ
ం ”

1 For in machine running type work unloader, refer to the separate 

volume, “OPERATION MANUAL”.

7า 7 CAUTION

1. M73ɥ͎Ȫȹʹ˂ɹɬʽʷ˂ʊɥʋʭʍɹϫȾҋȬکն

ɂǾʹ˂ɹɬʽʷ˂ʊȟʋʭʍɹϫȾҋȹȠȹɕࢱຒȪȽ
ȗͱᏚȾǾҏ࿎իɥሉӦȪȹȢȳȨȗǿ

ᵘࢱຒǾൡಽɁᆍૺᵚ

1. When an M73 command is specified, ensure the turret 

is retracted to a position where interference with the 

work unloader does not occur when the unloader is on 

the chuck side.

[Interference/Machine damage]

2. M73ɥ͎Ȫȹʹ˂ɹɬʽʷ˂ʊɥʋʭʍɹϫȾҋȬکն

ɂǾȕɜȞȫɔʹ˂ɹɬʽʷ˂ʊɁͱᏚɥᝩȪȹȝȗȹ
ȢȳȨȗǿ

2. When an M73 command is specified to move the work 

unloader to the chuck side, adjust the position of the 

work unloader in advance.

ᵘʹ˂ɹɁᕶ˩ǾࢱຒǾൡಽɁᆍૺᵚ [Workpiece fall/Interference/Machine damage]

1 ʹ˂ɹɬʽʷ˂ʊɁͱᏚᝩȾȷȗȹɂǾҝёൡಽͽᝢ
ం “ ʹ˂ɹɬʽʷ˂ʊᴥൡю͇ȤټᴦɁͱᏚᝩ ”

1 For details on adjusting the position of the work unloader, 

refer to the separate volume, OPERATION MANUAL 

“ADJUSTING THE WORK UNLOADER (BUILT-IN TYPE)”.

3. ʹ˂ɹɬʽʷ˂ʊɥΈႊȬɞکնǾʹ˂ɹɁᦀȟǾʹ˂

ɹɬʽʷ˂ʊɁ̈́റҤ᪅ɥᠰțɞɕɁɂΈႊȪȽȗȺȢȳ
Ȩȗǿ

3. If the mass of the workpiece exceeds the capacity of 

the work unloader, do not use the work unloader to 

unload the workpiece from the machine.

ᵘൡಽɁᆍૺᵚ [Machine damage]

4. M73 Ɂʹ˂ɹɬʽʷ˂ʊҋǾM74 Ɂʹ˂ɹɬʽʷ˂ʊо

ɂǾԨʠʷʍɹȺ͎ȪǾʹ˂ɹɬʽʷ˂ʊȟᆬȾҋ
оɝɁӦͽɥީ̘ȬɞɛșȾǾඒɁʠʷʍɹȾɂ G04 ɥ
͎ȪȹǾʹ˂ɹɬʽʷ˂ʊȟҋоɝɁӦͽɥީ̘Ȭɞ
ᩖɛɝᩋȗᩖǾʡʷɺʳʪɁᚐɥϦඨȨȮȹȢȳȨ
ȗǿ

ᵘࢱຒǾൡಽɁᆍૺᵚ

4. M73 or M74 must be specified in a single block.

When M73 or M74 is specified in a block, G04 must be 

specified in the next block to pause the program for a 

longer period to enable the work unloader to complete 

its IN/OUT movement.

[Interference/Machine damage]

(Work unloader specifications only)
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5. ʹ˂ɹɬʽʷ˂ʊɂҏ࿎իɁͱᏚȾᩜΡȽȢӦͽȪɑȬǿ 5. The work unloader operates irrespective of the turret 

position.

B ᢉɁ࣋ൈϏɂʹ˂ɹɬʽʷ˂ʊɥҋȪȲȻȠȾǾቼ 2 ˿
ᢉɗҏ࿎իȽȼȻ᜔ȪȽȗͱᏚȺǾʹ˂ɹɥඩࢠȾՙȤ
ɞȦȻȟȺȠɞͱᏚɥ͎ȪȹȢȳȨȗǿȲȳȪǾB ᢉ
ȟൡಽ࣋ൈጕȺ �40 mm ͏˨ʨɮʔʃϫȺɂǾʹ˂ɹɬʽ
ʷ˂ʊҋɁͽɂᚐțɑȮɦǿᴥቼ 2 ˿ᢉ̈́റᴦ

Specify B-axis coordinate values to ensure the work 

unloader receives the workpiece correctly without 

interference between the work unloader and the turret 

or spindle 2. Note that the work unloader OUT 

operation is not possible if the B-axis is at a position 

�40 mm or more in the minus direction (Headstock 2 

specifications).

2 าᜤ 2 NOTE

1. ቼ 2 ˿ᢉ̈́റȺɂǾʹ˂ɹɬʽʷ˂ʊɥʋʭʍɹϫȾҋȪȲऻ
Ⱦʹ˂ɹɥȗҋȬکնǾቼ 2 ˿ᢉᴥB ᢉᴦɥʹ˂ɹɬʽʷ˂ʊ
ϫȾሉӦȨȮǾఊᤛȽȗҋȪͱᏚȾሉӦȬɞ॒ᛵȟȕɝɑȬǿ
ȪȞȪǾʹ˂ɹɬʽʷ˂ʊȟʋʭʍɹϫȾҋȲৰȺቼ 2 ˿ᢉ

ᴥB ᢉᴦɥʹ˂ɹɬʽʷ˂ʊϫȾ߆ȮȬȡɞȻቼ 2 ˿ᢉᴥB ᢉᴦȻ
ʹ˂ɹɬʽʷ˂ʊȟࢱຒȬɞȝȰɟȟȕɝɑȬǿȦɁȲɔǾൡಽ
ҋᔸǾቼ 2 ˿ᢉᴥB ᢉᴦȟൡಽ࣋ൈጕȺ �40 mm ͏˨ʨɮʔʃ
ϫȾȕɞکնǾM73 ɂ͎ȺȠȽȗɛșȾʛʳʫ˂ʉȺᜫްȪȹ
ȗɑȬǿȪȞȪǾȝറȺΈႊȬɞʋʭʍɹǾྲȝɛɆʹ˂ɹȾ
ɛȶȹɂǾȦɁϏɥ۰Ȭɞ॒ᛵȟȕɝɑȬǿȦɁکնɂǾࣷᇋ
ɿ˂ʝʃᩌȾȝץȗնɢȮȢȳȨȗǿ

1. With headstock 2 specifications, it is necessary to move the 

spindle 2 (B-axis) to an appropriate position on the work unloader 

side to enable workpiece discharge after transferring the work 

unloader to the chuck side. However, note that moving the spindle 

2 (B-axis) too close to the work unloader side with the work 

unloader positioned on the chuck side may cause interference 

between the spindle 2 (B-axis) and the work unloader. To avoid 

interference, default parameters are set prior to shipment to 

disable M73 if the spindle 2 (B-axis) is positioned at more than �40 

mm (in the machine coordinate system) on the negative side. This 

value must be adjusted by the customer to conform to the 

dimensions of the chuck, the jaws, and the workpiece. If necessary 

to change this value, contact the Mori Seiki Service Department for 

assistance.

2. ቼ 2 ˿ᢉ̈́റȾȝȗȹǾʹ˂ɹɬʽʷ˂ʊȟʋʭʍɹϫȾҋȹ
ȗɞৰȺɂǾቼ 2 ˿ᢉᴥB ᢉᴦɂ �տȾሉӦȺȠɑȮɦǿ

2. With headstock 2 specifications, the spindle 2 (B-axis) cannot be 

moved in the negative direction if the work unloader is on the 

chuck side.

ᴷ Example:

M73, M74 ɁΈႊศ Programming using M73 and M74

͏˩ɂቼ 2 ˿ᢉ̈́റɁʡʷɺʳʪȺȬǿ The following is a program example for headstock 2 

specifications.

O1;

:

:
:

M05; ......................................................................... ቼ 2 ˿ᢉɁᢆوϦඨ Stopping spindle 2

G53 B_ ; .................................................................... ʹ˂ɹɥʹ˂ɹɬʽʷ˂ʊȾᕶ˩
ȨȮɞͱᏚȾቼ 2 ˿ᢉɥሉӦ

Moving the headstock 2 to a 

position enabling the workpiece to 

be dropped into the work unloader.

M73; .......................................................................... ʹ˂ɹɬʽʷ˂ʊҋ Work unloader OUT

M47; .......................................................................... ʹ˂ɹȗҋȪᚽᏚҋ Specifies the workpiece ejector 

OUT.

M252; ....................................................................... ቼ 2 ˿ᢉɁ˿ᢉʋʭʍɹɲɬʠ
ʷ˂ˁɴʽ

Turning ON through-spindle air blow 

(spindle 2)

G04 U_ ;.................................................................... ʓɰɱʵ Dwell

G330; ........................................................................ ቼ 2 ˿ᢉȟൡಽՁཟे࢜ͱᏚȾሉ
Ӧ

Moving spindle 2 to the machine 

zero point

M74; .......................................................................... ʹ˂ɹɬʽʷ˂ʊо Work Unloader IN.

M257; ....................................................................... ቼ 2 ˿ᢉɁʃʵ˂ʃʞʽʓʵɲɬ
ʠʷ˂ˁɴʟ

Turning OFF through-spindle air 

blow (spindle 2)

M251; ....................................................................... ቼ 2 ˿ᢉɁ˿ᢉʋʭʍɹɲɬʠ
ʷ˂ˁɴʽ

Spindle chuck air blow ON (spindle 

2)

G04 U_ ;.................................................................... ʓɰɱʵ Dwell

M259; ....................................................................... ቼ 2 ˿ᢉɁ˿ᢉʋʭʍɹɲɬʠ
ʷ˂ˁɴʟ

Spindle chuck air blow OFF (spindle 

2)

:

M30;
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1-18 M85 ᒲӦʓɬᩒǾM86 ᒲӦʓɬᩐᴥɴʡʁʱʽᴦ
M85 Automatic Door Open, M86 Automatic Door Close (Option)

8ឬ֖ 8WARNING

ʷʦʍʒ̈́റȾȝȗȹǾᒲӦᤆᢆ˹ᴥMDI ᤆᢆɥֆɓᴦȾǾ
M85 ɁᒲӦʓɬᩒ͎ȾɛɝʓɬɥᩒȤȹɕǾᒲӦᤆᢆ
ᴥMDI ᤆᢆɥֆɓᴦɂᚐȨɟɑȬǿ˪ႊȾൡಽɁᢆوɗ
ժӦȾ᜔ɟȲɝǾᣋȸȗȲɝȪȽȗȺȢȳȨȗǿ
ᵘࢊᣅɑɟǾɂȨɑɟǾʹ˂ɹɗྲȽȼɁ᭣ɆҋȪǾɹ˂ʳʽ
ʒȝɛɆҒɝȢȭɁ᭣ୠᵚ

For the machines equipped with the robot system, if the 

door is opened by the execution of the M85 command 

during automatic operation (including the MDI operation), 

the operation is continuously executed.  Therefore, pay 

sufficient care so that you will not touch or stand near the 

rotating or moving parts of the machine.

[Entanglement, Workpiece ejection,  Coolant and chip 

ejection]

7า 7 CAUTION

M86 ɥ͎ȪȹᒲӦʓɬɥᩐɔɞکնɂǾȽȼͶɁˢɥ
ɂȨɑɟȽȗȞǾʓɬɁᩒᩐґȾ᪩࿎ȟȽȗȞ॒ȭᆬᝓ
ȪȹȢȳȨȗǿ˪ႊȾ M86 ɥ͎ȪȹᒲӦʓɬɥᩐɔɞ
ȻǾȽȼȟɂȨɑɟǾȤȟɥȬɞȝȰɟȟȕɝɑȬǿ

When the automatic door is closed by specifying the M86 

command, make sure that your fingers, etc., do not get 

caught in the door and that there are no obstacles that will 

prevent the door from closing.  If your fingers are caught 

in the door you could be injured.

2 าᜤ 2 NOTE

1. M85 ȝɛɆ M86 ɂᒲӦʓɬ̈́റȾӛȺȬǿ 1. M85 and M86 are valid for the automatic door specifications.

2. M85, M86 ɂ˿Ⱦʷ˂ʊɗʷʦʍʒʁʃʐʪȽȼȻጸɒնɢȮȹ
ΈႊȪɑȬǿ

2. The M85 and M86 commands are usually used in combination with 

the loader, robot system, or other automatic workpiece loading/

unloading equipment.

3. M85 ɥ͎ȪȹᒲӦʓɬɥᩒȤɞҰȾǾ˿ᢉȝɛɆࡾᢆوщ˿ᢉ
ɁᢆوǾյᢉɁᢉሉӦȝɛɆɹ˂ʳʽʒɁվҋȽȼɥ॒ȭϦඨȨ
ȮȹȢȳȨȗǿ

3. Before opening the door by the M85 command, always stop the 

spindle and the rotary tool spindle, axis movements, and coolant 

discharge.

4. ʡʷɺʳʪɁˢႭఊқȾɂ M86 ɥ͎ȪȹǾᒲӦʓɬɥᩐȫȹȢ
ȳȨȗǿ

4. Specify the M86 command to close the automatic door at the start 

of the program.

ʓɬȟᩒȗȹȗɞৰȺɕǾᒲӦᤆᢆɥᚐȺȠɑȬȟǾʓɬɥ
ᩐȫɞɑȺɂ M00, M01, M02, M30 ȝɛɆʓɬᩒᴬᩐႊɁ M ɽ˂
ʓᴥM85/M86ᴦɁɒᚐժᑤȺǾȰɁͅɁ M ɽ˂ʓ͎ȝɛɆ S

ɽ˂ʓ͎ǾᢉሉӦ͎ɂᚐȺȠɑȮɦǿ

Although automatic operation can be executed while the door is 

open, only the following M codes are executable until the door is 

closed: 

M00, M01, M02, M30, and automatic door open/close M codes 

(M85, M86)

Other commands such as S codes, and axis movement 

commands are not executable until the door is closed.

1-19 M89 ʹ˂ɹɵɰʽʉǾʒ˂ʉʵɵɰʽʉǾʨʵʋɵɰʽʉᴥɴʡʁʱʽᴦ
M89 Work Counter, Total Counter, Multi Counter (Option)

ʡʷɺʳʪȺ M89 ɥᝣɓȻǾPC ʹ˂ɹɵɰʽʉɁ ‘ း٣Ϗ ’

ȟ 1 ȭȷۄțɑȬǿ
Each time the M89 command written in a program is read, the 

‘CURRENT’ value of the PC work counter increases “1”.

ȕɜȞȫɔǾᎱɝᣌȪȲȗୣوɥ ‘PC ʹ˂ɹɵɰʽʉ ’ ႕ᬂ
ᴥɴʡʁʱʽᴦɁ ‘ ᜫްϏ ’ ȾᜫްȪɑȬǿ

Set the required number of cycle repetitions for ‘PRESET’ on 

the ‘PC WORK COUNTER’ screen before starting the 

operation.

țɃǾ‘PC ʹ˂ɹɵɰʽʉ ’ ႕ᬂɁ ‘ ᜫްϏ ’ Ⱦ “100” ɥᜫ
ްȪȲȻȪɑȬǿ

Suppose “100” is set for ‘PRESET’ on the ‘PC WORK 

COUNTER’ screen.

ʡʷɺʳʪɥᚐȪȹǾM89 ɥ 100 ᚐȬɞȻǾᤣȾɛو
ɝɿɮɹʵʃʉ˂ʒɮʽʉʷʍɹȕɞȗɂʠʷʍɹʑʴ˂ʒ
ӛɁȗȭɟȞɁৰȾȽɝɑȬǿ

If the M89 command is executed 100 times as the program is 

executed repeatedly, the NC will be placed in either the cycle 

start interlocked state or the block delete valid state according 

to your selection.

5ɿɮɹʵʃʉ˂ʒɮʽʉʷʍɹৰȝɛɆʠʷʍɹʑʴ˂ʒӛ
ৰɁᤏȗɥ˩ᜤȾᇉȪɑȬǿ

5How the cycle start interlocked state and the block delete valid 

state differ from each other is explained below.

x ɿɮɹʵʃʉ˂ʒɮʽʉʷʍɹৰᴷ
ᜫްȨɟȲୣوґ M89 ɥᚐȬɞȻǾ͏᪃ɁᒲӦᤆᢆɁᠭӦ
ȟȺȠȽȢȽɞৰɁȦȻɥ֞ȪɑȬǿȷɑɝǾᒲӦᤆᢆʦ
ʉʽqȐᠭӦȑɥઃȪȹɕʡʷɺʳʪɂᚐȨɟɑȮɦǿ

x Cycle start interlocked state:

When the M89 command has been executed by the preset 

number of times, cycle start of automatic operation is disabled. 

In other words, the program is not executed even when the 

automatic operation button q [START] (Start) is pressed.
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x ʠʷʍɹʑʴ˂ʒӛৰᴷ
ᜫްȨɟȲୣوґ M89 ɥᚐȬɞɑȺɂʠʷʍɹʑʴ˂ʒൡ
ᑤȟིӛȺȬȟǾɵɰʽʒɬʍʡȟީ̘ȬɞȻǾʠʷʍɹʑ
ʴ˂ʒൡᑤȟӛȾȽɞȦȻɥ֞ȪɑȬǿ

x Block delete valid state:

The block delete function is invalid until the M89 command is 

executed by the preset number of times. After the count-up of 

the counter, the block delete function becomes valid.

1 ʠʷʍɹʑʴ˂ʒൡᑤȾȷȗȹɂǾҝёൡಽͽᝢం
“ ʡʷɺʳʪȾоӌȬɞᜤհɗቺհ ”

1 For the block delete function, refer to the separate 

volume, OPERATION MANUAL “Signs and Symbols 

Entered in Programs”.

2 าᜤ 2 NOTE

1. юʹ˂ɹɵɰʽʉɂൈໄȺȬǿȰɟ͏۶ɂȬɌȹɴʡʁʱʽȺ
Ȭǿ

1. The internal work counters are standard. Other work counters are 

all optional.

2. ʹ˂ɹɵɰʽʉȝɛɆʨʵʋɵɰʽʉɂࡾщ֤ߧከျɗʹ˂ɹρ
ୣከျɥᚐșȻȠȾΈႊȪɑȬǿ

2. The work counter and multi counter are used for tool life 

management function as well as to control the number of finished 

workpieces.

ȦɟȾߦȪȹǾʒ˂ʉʵɵɰʽʉɂԨȽɞୣȻȪȹΈႊȪɑ
Ȭǿ

In comparison to the work counter, the total counter is used for 

simply counting the number.

3. ʹ˂ɹɵɰʽʉൡᑤɁᤣɂǾ‘ ɴʤʶ˂ʁʱʽʛʗʵ ’ ႕ᬂȺᜫ
ްȪɑȬǿ

3. Whether the work counter function is used or not is set on the 

‘OPERATION PANEL’ screen.

4. ʹ˂ɹɵɰʽʉȟᆬȾɵɰʽʒɬʍʡɁӦͽɥᚐșɛșȾǾᎱ
ɝᣌȪᚐȬɞʡʷɺʳʪɁаᭀȾ M89 ɥ͎ȪȹȢȳȨȗǿ

4. If the machine is equipped with a work counter, specify the M89 

command at the start of a program which is to be executed 

repeatedly so that each execution of the program is correctly 

counted by the work counter.

ᴷ Example:

M89 ɁΈႊศᴥ1ᴦ Programming using M89 (1)

ȕɜȞȫɔǾɿɮɹʵʃʉ˂ʒɮʽʉʷʍɹৰȾᜫްȪ
ȹȝȠǾ‘ ʉɮʨ ’ ႕ᬂɁ ‘ ӏࡾֿୣ MAX’ Ⱦ “100” ɥᜫ
ްȪɑȬǿ

The cycle start interlocked state is selected for the count-up 

state. “100” is set for ‘WORK LIMIT’ on the ‘TIMER’ screen.

O1;

M89; .......................................................................... O1 ɁʡʷɺʳʪɥᚐȬɞȲɆ
ȾǾӏࡾֿୣȟ 1 ȭȷɵɰʽʒ
ɬʍʡ

The count data of the number of 

machined workpieces increases “1” 

each time program O1 is executed.

N1;

G50 S1500;

G00 T0101;

: ӏࡾʡʷɺʳʪ Machining program

G00 X200.0 Z150.0 M05;

M30; ......................................................................... O1 Ɂʡʷɺʳʪɥ 100 ᚐȪǾو
ɵ˂ʇʵȟаᭀȾȶȲৰȺൡ
ಽȟϦඨ
ᒲӦᤆᢆʦʉʽ qȐᠭӦȑɥઃȪ
ȹɕǾʡʷɺʳʪɂᚐȨɟɑȮ
ɦǿ

When the cursor has returned to the 

start of the program after the 

execution of the program 100 times, 

the program cannot be started even 

if the automatic operation button q 

[START] (Start) is pressed.

O1;
M89;

M30;
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ᴷ Example:

M89 ɁΈႊศᴥ2ᴦ Programming using M89 (2)

ȕɜȞȫɔǾʠʷʍɹʑʴ˂ʒӛৰȾᜫްȪȹȝȠǾ
‘ ʉɮʨ ’ ႕ᬂɁ ‘ ӏࡾֿୣ MAX’ Ⱦ “100” ɥᜫްȪɑȬǿ

The program is executed in the block delete function valid 

state.

“100” is set for ‘WORK LIMIT’ on the ‘TIMER’ screen.

1-20 M90 ቼ 1 ˿ᢉᴬࡾᢆوщ˿ᢉպᤆᢆʬ˂ʓˁɴʽǾ

M91 ቼ 1 ˿ᢉᴬࡾᢆوщ˿ᢉպᤆᢆʬ˂ʓˁɴʟǾ

M290 ቼ 2 ˿ᢉᴬࡾᢆوщ˿ᢉպᤆᢆʬ˂ʓˁɴʽǾ

M291 ቼ 2 ˿ᢉᴬࡾᢆوщ˿ᢉպᤆᢆʬ˂ʓˁɴʟ
M90 Spindle 1/Rotary Tool Spindle Simultaneous Operation Mode ON, 

M91 Spindle 1/Rotary Tool Spindle Simultaneous Operation Mode OFF, 

M290 Spindle 2/Rotary Tool Spindle Simultaneous Operation Mode ON, 

M291 Spindle 2/Rotary Tool Spindle Simultaneous Operation Mode OFF

M90, M290 ɂǾ˿ᢉ˹॑ᴥʹ˂ɹ˹॑ᴦȾሰȕȤӏࡾɥᚐș
ȻȠǾ˿ᢉȕɞȗɂࡾᢆوщ˿ᢉȳȤɁᢆوᣱ࣊Ⱥɂ॒ᛵȽ
Ғҭᣱ࣊ȟᆬίȺȠȽȗکնǾ˿ᢉȻࡾᢆوщ˿ᢉɁᢆوᣱ
ɥᆬίȬɞȻȠ࣊ɥնɢȮɞȦȻȾɛȶȹǾ॒ᛵȽҒҭᣱ࣊
Ⱦ͎ȪɑȬǿ

The M90 and M290 commands are used to rotate the spindle 

and the rotary tool spindle simultaneously to machine a hole at 

the center of the spindle (workpiece) at a proper cutting speed 

if necessary cutting speed cannot be obtained by rotating only 

the spindle or the rotary tool spindle.

O1;

M89;.......................................................................... O1 ɁʡʷɺʳʪɥᚐȬɞȲɆ
ȾǾӏࡾֿୣȟ 1 ȭȷɵɰʽʒ
ɬʍʡ

The count data of the number of 

machined workpieces increases “1” 

each time program O1 is executed.

: ӏࡾʡʷɺʳʪ Machining program

/M99; ........................................................................ O1 Ɂʡʷɺʳʪɥ 100 ᚐȬɞو
ɑȺɂʠʷʍɹʑʴ˂ʒིӛৰ
Ⱥ M99;” ɥᚐ
ʡʷɺʳʪɁаᭀ “O1;” ȾɝǾ
ऀȠፖȠʡʷɺʳʪɥᚐȪɑȬǿ
1M99 ɁൡᑤȾȷȗȹɂǾ“M98/

M198 ɿʠʡʷɺʳʪɁ֣ҋȪǾ
M99 ɿʠʡʷɺʳʪጶ̘ ”ᴥ213
ʤ˂ʂᴦɥՎྃǿ

100 ᄻȺʠʷʍɹʑʴ˂ʒӛو
ৰȾȽɝ “M99;” ɥᝣɒ᭣ɃȪȹ
“M30;” ɥᚐȪɑȬǿ

Until the program O1 is executed 

100 times, the block delete function 

is invalid and the “M99;” block is 

executed.

The cursor returns to “O1”, the start 

of the program and the program is 

executed continuously.

1For the function of M99 code, refer 
to “M98/M198 Sub-Program Call, 
M99 Sub-Program End” 
(page 213).

In the execution of the program at 

the 100th time, the block delete 

function is made valid and the 

“M30;” block is executed by skipping 

the “M99;” block.

M30;

O1;
M89;

/M99;
M30;

1 − 99
100



M ൡᑤ
M FUNCTIONS212

2 าᜤ 2 NOTE

1. M90, M91 ɂ MC ̈́റȝɛɆ Y ᢉ̈́റȺɁɒΈႊȺȠɑȬǿ 1. The M90 and M91 commands can be used only for the MC type 

and the Y-axis specification machines.

2. M290, M291 ɂቼ 2 ˿ᢉ̈́റɁ MC ̈́റȝɛɆ Y ᢉ̈́റȺɁɒ
ΈႊȺȠɑȬǿ

2. The M290 and M291 commands can be used for MC and Y-axis 

specification machines with headstock 2 specifications.

2 าᜤ 2 NOTE

1. M90, M290 ɂǾG97ᴥ˿ᢉᢆوᣱ࣊ˢްҤॅᴦʬ˂ʓȺ͎Ȫȹ
ȢȳȨȗǿ

1. Specify the M90 command in the G97 (controlling spindle speed at 

constant speed) mode.

2. ᣱᢆوщ˿ᢉɁࡾᢆوȻ࣊ᣱᢆوɂǾ˿ᢉɁ࣊щɁᣞɝᣱࡾᢆو
ȺขްȪȹȢȳȨȗǿ࣊ᣱᢆوɥնɢȮȲ࣊

2. When determining a feedrate of the rotary tool, the sum of the 

spindle speed and the rotary tool spindle speed must be used as 

the revolutionary speed of the rotary tool.

3. M90, M290 ɁʠʷʍɹȺɂǾ॒ȭࡾᢆوщ˿ᢉɁᢆوᣱ࣊ɥ͎
ȪȹȢȳȨȗǿM90, M290 ɁʠʷʍɹȺࡾᢆوщ˿ᢉɁᢆوᣱ࣊
ɥ͎ȪȹȗȽȗȻǾM90, M290 ɁʠʷʍɹɛɝҰɁᢆوᣱ࣊Ⱥ
ȪɑȬǿᢆوщ˿ᢉȟࡾᢆو

3. The block where the M90 or M290 command is specified must 

always contain the rotary tool spindle speed command.  Unless the 

rotary tool spindle speed is specified in such a block, the rotary tool 

spindle rotates at the spindle speed specified in a previous block.

4. M90, M91, M290, ɑȲɂ M291 ɥ͎ȬɞҰȾ M05 ɥ͎ȪȹǾ
˿ᢉȝɛɆࡾᢆوщ˿ᢉɁᢆوɥϦඨȨȮȹȢȳȨȗǿ˿ᢉȝɛ
Ɇࡾᢆوщ˿ᢉɁᢆوȟϦඨȪȹȗȽȗৰȺ M90, M91, M290,

ɑȲɂ M291 ɥ͎ȬɞȻǾ႕ᬂȾɬʳ˂ʪᴥEX1424ᴦȟ᚜ᇉȨ
ɟǾൡಽȟϦඨȪɑȬǿ

4. Stop the spindle and the rotary tool spindle by specifying the M05 

command before specifying the M90, M91, M290, or M291 

command. If the M90, M91, M290, or M291 command is specified 

in the state the spindle and the rotary tool spindle are not stopped, 

the machine stops with an alarm message (EX1424) displayed on 

the screen.

ᴷ Example:

M90, M91 ɁΈႊศ Programming using M90 and M91

ʹ˂ɹ˹॑ᴥ˿ᢉ˹॑ᴦȾǾ˿ᢉᢆوᣱ2000 ࣊ min�1 Ǿو
࣊ᣱᢆوщ˿ᢉࡾᢆ 3000 min�1 ȺȨ 10 mm ɁሰȕȤӏࡾ
ɥᚐȗɑȬǿ

The program for executing hole machining operation (10 mm 

deep) at the center of the workpiece (spindle) at the spindle 

speed of 2000 min�1 and the rotary tool spindle speed of 

3000 min�1.

M90 S_ ;

M91;

M290 S_ ;

M291;

• S .......................................... ᴥmin�1ᴦ࣊ᣱᢆوщ˿ᢉࡾᢆو Specifies the speed of the rotary tool spindle 

(min�1).

• M90 ..................................... ቼ 1 ˿ᢉȻࡾᢆوщ˿ᢉɁպᤆᢆʬ˂
ʓˁɴʽ

Simultaneous operation mode of spindle 1 

and rotary tool spindle, ON

• M91 ..................................... ቼ 1 ˿ᢉȻࡾᢆوщ˿ᢉɁպᤆᢆʬ˂
ʓˁɴʟ

Simultaneous operation mode of spindle 1 

and rotary tool spindle, OFF

• M290 ................................... ቼ 2 ˿ᢉȻࡾᢆوщ˿ᢉɁպᤆᢆʬ˂
ʓˁɴʽ

Simultaneous operation mode of spindle 2 

and rotary tool spindle, ON

• M291 ................................... ቼ 2 ˿ᢉȻࡾᢆوщ˿ᢉɁպᤆᢆʬ˂
ʓˁɴʟ

Simultaneous operation mode of spindle 2 

and rotary tool spindle, OFF

O1;

N1;

M46;

G00 T0101;

M05;

G97;

M90 S3000;............................................................... ቼ 1 ˿ᢉᴬࡾᢆوщ˿ᢉպᤆᢆ
ʬ˂ʓˁɴʽ
ɥ࣊ᣱᢆوщ˿ᢉࡾᢆو
3000 min�1 Ⱦᜫް

Turning the simultaneous spindle 1/

rotary tool spindle operation mode 

ON

Setting the rotary tool spindle speed 

at 3000 min�1

G97 S2000 M03; ...................................................... 2000 min�1 Ɂᢆوᣱ࣊Ⱥቼ 1 ˿ᢉ
ඩᢆ
3000 min�1 Ɂᢆوᣱ࣊Ⱥࡾᢆوщ
˿ᢉඩᢆ

Starting the spindle 1 in the normal 

direction at 2000 min�1

Starting the rotary tool spindle in the 

normal direction at 3000 min�1

X0 Z30.0 M08; .......................................................... ʹ˂ɹ˹॑ᴥ˿ᢉ˹॑ᴦȾࡾщȟ
ᣞɝȺͱᏚขɔ

Positioning of the tool at the center 

of the workpiece (spindle) at a rapid 

traverse rate



213

M ൡᑤ
M FUNCTIONS

1-21 M98/M198 ɿʠʡʷɺʳʪɁ֣ҋȪǾM99 ɿʠʡʷɺʳʪጶ̘
M98/M198 Sub-Program Call, M99 Sub-Program End

ʚ˂ʟɭ˂ʊɗʷ˂ʊȾɛɞӏࡾɁɛșȾǾպˢӏࡾɥᎱɝ
ᣌȪᚐȬɞکնǾᎱɝᣌȪᚐȬɞґɥɿʠʡʷɺʳʪ
ȻȪȹᄊ᧸ȪɑȬǿʫɮʽʡʷɺʳʪȾɂɿʠʡʷɺʳʪɁ
ʡʷɺʳʪႭհȻᎱɝᣌȪୣوɥ͎ȪɑȬǿ

When carrying out machining on a machine equipped with the 

bar feeder or the loader, for example, the same machining 

cycle is repeated to machine the workpieces. When performing 

such operations, the portion of the program executed 

repeatedly can be stored in the NC memory as a sub-program 

and the sub-program program number and the number of 

times the sub-program should be called can be specified in the 

main program.

2 าᜤ 2 NOTE

1. ˩َɁɛșȾǾʫɮʽʡʷɺʳʪȞɜ֣ɆҋȨɟȲɿʠʡʷɺʳ
ʪȟǾȨɜȾҝɁɿʠʡʷɺʳʪɥ֣ɆҋȬȦȻɕȺȠɑȬǿȦ
ɟɥʗʃʐɭʽɺȻȗɑȬǿʗʃʐɭʽɺɂ 8 ɑȺᚐțɑȬو
ȟǾ9 ȾȽɞȻǾ႕ᬂȾɬʳ˂ʪᴥP230ᴦȟ᚜ᇉȨɟɑ˨͏و
Ȭǿ

1. It is possible to specify sub-program call from one sub-program to 

the other as illustrated below. This is called nesting and allowable 

nesting level is eight. If sub-program call exceeds this limit, alarm 

number (P230) is displayed.

2. ʫɮʽʡʷɺʳʪȟʑ˂ʉɿ˂ʚȾȕɞکնɂǾDNC ʬ˂ʓȺ
M98 ɥ͎ȪɑȬǿɑȲǾʫɮʽʡʷɺʳʪȟ NC ʫʬʴȾȕɞ
‘նɂǾک ʫʬʴ ’ ʬ˂ʓȺ M98 ɑȲɂ M198 ɥ͎ȪɑȬǿ

2. If the main program is stored in a data server, specify the M98 

command in the DNC mode. If the main program is stored in NC 

memory, specify the M98 or M198 command in the ‘MEMORY’ 

mode.

5ᎱɝᣌȪᚐȬɞґɥɿʠʡʷɺʳʪȻȪȹᄊ᧸ȬɞȦȻȾɛ
ɝǾᜤਝ߁ᦀȟኮጙȺȠɑȬǿɑȲǾʡʷɺʳʪɥዊԨȾȬɞȦ
ȻȟȺȠǾʡʷɺʳʪʩʃɁժᑤॴɕͲȢȽɝɑȬǿ

5By storing the portion of the program to be executed repeatedly as 

a sub-program, required memory capacity can be reduced and 

programming errors can be reduced accordingly.

M98 ɂ͏˩Ɂʟɳ˂ʨʍʒȺ͎ȪɑȬǿ Specify M98 in the format below.

Z3.0;

G98 G01 Z�10.0 F500; ............................................ ුґᣞɝ͎
500 mm/min Ɂᣞɝᣱ࣊ȺȨ
10 mm ɁሰȕȤӏࡾ

2 าᜤ

ᣞɝᣱ࣊ɂǾ˿ᢉᢆوᣱ࣊ 2000 min�1

Ȼࡾᢆوщ˿ᢉᢆوᣱ࣊ 3000 min�1 ɥ
նɢȮȲ 5000 min�1 ȺขްȪȹȢȳȨ
ȗǿ

Specifying the feed per minute 

mode

Machining a hole (10 mm deep) at 

the feedrate of 500 mm/min

2 NOTE

Determine the feedrate of the tool 

assuming the spindle speed of 

5000 min�1, which is the sum of 2000 

min�1 (spindle speed) and 3000 min�1 

(rotary tool spindle).

G00 Z10.0 M09;

G99 X200.0 Z150.0 M05; ......................................... ቼ 1 ˿ᢉȝɛɆࡾᢆوщ˿ᢉɁو
ᢆϦඨ
ᣞɝ͎ᢆوු

Stopping spindle 1 and the rotary 

tool spindle

Specifying the feed per revolution 

mode

M91;.......................................................................... ቼ 1 ˿ᢉᴬࡾᢆوщ˿ᢉպᤆᢆ
ʬ˂ʓˁɴʟ

Turning the simultaneous spindle 1/

rotary tool spindle operation mode 

OFF

M01;

Main 
Program

Sub-Program 
1

Sub-Program 2 to 6
Sub-Program 

7
Sub-Program 

8

1st Call 2nd Call 7th Call 8th Call

ʫɮʽʡʷ
ɺʳʪ

ɿʠʡʷɺ
ʳʪ 1 ɿʠʡʷɺʳʪ 2 ᵻ 6

ɿʠʡʷɺ
ʳʪ 7

ɿʠʡʷɺ
ʳʪ 8

1 و 2 و 7 و 8 و

M98 P_ H_ L_ ;

• P .......................................... ɿʠʡʷɺʳʪႭհ Specifies sub-program number.

• H .......................................... ɿʠʡʷɺʳʪɁʁ˂ɻʽʃႭհ Specifies the sequence number in the 

sub-program.

• L .......................................... ɿʠʡʷɺʳʪɁᎱᣌȪ֣ҋȪୣو Specifies the number of sub-program calls.
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5

5

2 าᜤ 2 NOTE

1. ɬʓʶʃ P Ⱥ͎ȪȲɿʠʡʷɺʳʪႭհȟȷȞɜȽȗȻǾ႕
ᬂȾɬʳ˂ʪᴥP232ᴦȟ᚜ᇉȨɟɑȬǿ

1. If the sub-program number specified by address P is not found, an 

alarm message (P232) is displayed on the screen.

2. ɬʓʶʃ H Ⱥ͎ȪȲʁ˂ɻʽʃႭհȟȷȞɜȽȗȻǾ႕ᬂȾ
ɬʳ˂ʪᴥP231ᴦȟ᚜ᇉȨɟɑȬǿ

2. If the sequence number specified by address H is not found, an 

alarm message (P231) is displayed on the screen.

3. L0 ɥ͎ȬɞȻǾȰɁʠʷʍɹɂᚐȨɟȭǾඒɁʠʷʍɹɥ
ᚐȪɑȬǿ

3. If “L0” is specified, the M98 block containing such L command is 

not executed and the execution of program jumps to the next 

block.

1. ɬʓʶʃ P ɥᅁႩȬɞȻǾM98 ɥ͎ȪȲʡʷɺʳʪȺǾɬ
ʓʶʃ H Ⱥ͎ȪȲʁ˂ɻʽʃႭհȾሉӦȪǾʡʷɺʳʪɥ
ᚐȪɑȬǿ

5
1. If address P is omitted, sub-program is not called but the 

program jumps to the sequence number which is specified by 

the H command in the same program in which the M98 

command is specified.

2. ɬʓʶʃ H ɥᅁႩȬɞȻǾɬʓʶʃ P Ⱥ͎ȪȲɿʠʡʷɺ
ʳʪႭհɁаᭀȾሉӦȪǾʡʷɺʳʪɥᚐȪɑȬǿ

2. If address H is omitted, the sub-program specified by address 

P is called and the called sub-program is executed from the 

beginning.

3. ɬʓʶʃ P, H, L ɥᅁႩȬɞȻǾM98 ɥ͎ȪȲʡʷɺʳʪɁ
аᭀȾɝǾʡʷɺʳʪɥᎱɝᣌȪᚐȪɑȬǿ

3. If addresses P, H, and L are omitted, sub-program is not called 

and the program jumps to the beginning of the same program 

in which the M98 command is specified.

4. ɬʓʶʃ L ɥᅁႩȬɞȻǾᎱᣌȪ֣ҋȪୣوɂ 1 ȻɒȽȪو
ɑȬǿ

4. If an L command is omitted, the specified sub-program is called 

one time.

5. ᎱᣌȪ֣ҋȪୣوɂǾఊᯚ 9999 ɑȺ͎ȬɞȦȻȟȺȠɑو
Ȭǿ

5. The number of program repetition is max. 9999.

M198 ɂ͏˩Ɂʟɳ˂ʨʍʒȺ͎ȪɑȬǿ Specify M198 in the format below.

5M198 ɥ͎ȬɞȦȻȾɛɝǾʑ˂ʉɿ˂ʚɁʡʷɺʳʪɥɿʠ
ʡʷɺʳʪȻȪȹ֣ɆҋȬȦȻȟȺȠɑȬǿNC ʡʷɺʳʪȾ ‘ ʫ
ʬʴ ’ ʬ˂ʓȺ M198Ǿ֣ɆҋȨɟȲ۶оҋӌൡبɁɿʠʡʷɺ
ʳʪȾ M99 ɥ͎ȪɑȬǿ

5By specifying the M198 command, a program in a data server can 

be called as a sub-program. Specify the M198 command in the NC 

program in the ‘MEMORY’ mode and specify the M99 command in 

the sub-program in the external I/O device.

2 าᜤ 2 NOTE

1. DNC ᤆᢆȺ M198 ɥᚐȬɞȦȻɂȺȠɑȮɦǿ 1. The M198 command cannot be executed in the DNC operation.

2. Ҥॅᄷю RS232C ɂǾM198 Ⱦɂߦख़ȪȹȗɑȮɦǿ 2. The M198 command is not available with the RS232C interface in 

the electrical cabinet.

3. ʑ˂ʉɿ˂ʚɁʡʷɺʳʪȾ M198 ɥ͎ȪȹǾȾҝɁʑ˂ʉ
ɿ˂ʚɁʡʷɺʳʪɥ֣ɆҋȬȦȻɂȺȠɑȮɦǿ

3. It is not possible to call a program in a data server by specifying the 

M198 command in another program in another data server.

M99 ɂ͏˩Ɂʟɳ˂ʨʍʒȺ͎ȪɑȬǿ Specify M99 in the format below.

2 าᜤ 2 NOTE

1. ɬʓʶʃ P Ⱥ͎ȪȲʁ˂ɻʽʃႭհȟȷȞɜȽȗȻǾ႕ᬂȾ
ɬʳ˂ʪᴥP231ᴦȟ᚜ᇉȨɟɑȬǿ

1. If the sequence number specified by address P is not found, an 

alarm message (P231) is displayed on the screen.

2. ɬʓʶʃ P ɥ͎ȬɞȻǾɝаɁʁ˂ɻʽʃႭհɥɿ˂ʋȪɑ
ȬǿȦɁȲɔǾɝаɁʁ˂ɻʽʃႭհɥɿ˂ʋȬɞɁȾᩖȟ
ȞȞɝɑȬǿȦɁȦȻɥᐎਁȪȲ˨ȺǾɬʓʶʃ P ɥ͎ȪȹȢ
ȳȨȗǿ

2. If address P is specified, the return sequence number is searched, 

which will take a time. Therefore, this must be taken into 

consideration when specifying address P.

1. ɬʓʶʃ P ɥᅁႩȬɞȻǾM98 Ⱥɿʠʡʷɺʳʪɥ֣ɆҋȪ
ȲʠʷʍɹɁඒɁʠʷʍɹȾɝɑȬǿ

5
1. If a P command is omitted, the program flow returns to the 

block that follows the one where jump to the sub-program has 

been made.

ᣮࢠǾM99 ɁʠʷʍɹȺɬʓʶʃ P ɥ͎ȬɞȦȻɂȕɝɑ
Ȯɦǿ

Address P is not normally specified in an M99 block.

M198 P_ H_ L_ ;

• P .......................................... ɿʠʡʷɺʳʪႭհ Specifies sub-program number.

• H ɿʠʡʷɺʳʪɁʁ˂ɻʽʃႭհ Specifies the sequence number in the 

sub-program.

• L .......................................... ɿʠʡʷɺʳʪɁᎱᣌȪ֣ҋȪୣو Specifies the number of sub-program calls.

M99 P_ ;

• P .......................................... ɝаɁʁ˂ɻʽʃႭհᴥᅁႩժᑤᴦ Specifies the sequence number in the main 

program, where the program flow should 

return. (omissible)
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2. ʫɮʽʡʷɺʳʪȺ M99 ɥ͎ȬɞȻǾɬʓʶʃ P Ⱥ͎Ȫ
Ȳʁ˂ɻʽʃႭհȾɝɑȬǿɑȲǾɬʓʶʃ P ɥᅁႩȬɞ
ȻǾʫɮʽʡʷɺʳʪɁаᭀȾɝǾʡʷɺʳʪɥᎱɝᣌȪ
ᚐȪɑȬǿ

2. If “M99 P_ ;” is specified in the main program: The program 

flow jumps to the sequence number specified by P in the main 

program. If a P command is omitted, the program flow jumps to 

the start of the main program. The main program is executed 

endlessly.

ᴷ Example:

M98, M99 ɁΈႊศ Programming using M98 and M99

5M98 ɥ M198 ȾᏚȠఉțȹɕ͎ȺȠɑȬǿ 5The command can also be given with M198 instead of M98.

ᴷ Example:

M99 ɁΈႊศ Programming using M99

5ʫɮʽʡʷɺʳʪ˹Ⱥ M99 ɥᚐȬɞȻǾʫɮʽʡʷɺʳʪɁа
ᭀȾɝǾɑȲʡʷɺʳʪɥᚐȬɞȦȻȞɜǾൡᤆᢆȽȼȺ
պȫʡʷɺʳʪɥᎱɝᣌȪᚐȪȲȗȻȠȾΈႊȪɑȬǿ

5If the M99 command is executed in a main program, execution 

returns to the start block of that main program and the same main 

program is executed again. This programming is used for 

executing the same program repeatedly in such as a warm up 

program.

1-22 M200 ʋʍʡɽʽʣʮඩᢆǾM201 ʋʍʡɽʽʣʮϦඨ
M200 Chip Conveyor Forward Rotation Start, M201 Chip Conveyor Stop

8ឬ֖ 8WARNING

ʋʍʡɽʽʣʮȟሜЄȪȹȗɞȻȠɂǾਖ਼ɗᠴɥʋʍʡɽʽ
ʣʮюȾоɟȽȗȺȢȳȨȗǿ
ᵘࢊᣅɑɟᵚ

Do not attempt to reach inside the chip conveyor or put 

your feet in it while it is operating.

[Entanglement]

;001O;1O

N001                      101N; ;

           201N;001P 89M 200N ;

N003            301N; M99;

N004            ;

N005 M98 P200 L2; O200;

N006                      102N;  ;

N202            ;

N203 M99;

N011;

;003O;003P 89M 210N

N013                      103N;  ;

N014                      203N;  ;

N015            99M 303N; P015;

1

2

3

Main program Sub-program

(Repeats twice)

ʫɮʽʡʷɺʳʪ ɿʠʡʷɺʳʪ

ᴥ2 ᎱᣌȪᴦو

O1;

N1;

N2;

:

/N7 M99; ................................................................... ʠʷʍɹʑʴ˂ʒིӛᴷ
ʠʷʍɹʑʴ˂ʒɥӛȾȬɞɑ
ȺɁᩖǾʡʷɺʳʪɁаᭀȾɝǾ
ͷ࣊ɕ "N7 M99;" ɑȺɁʡʷɺʳʪ
ɥᎱɝᣌȪᚐȪɑȬǿ

When the block delete function is 

invalid:

The “N7 M99;” command is 

executed and the program flow 

returns to the start of the program. 

The program is repeated endlessly 

between N1 and N7 blocks until the 

block delete function becomes 

invalid.

N8;

M30; .......................................................................... ʡʷɺʳʪጶ̘ Ends program execution
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7า 7 CAUTION

ᒲӦᤆᢆ˹ɂʋʍʡɽʽʣʮɥࢠᤆᢆȨȮȹȢȳȨȗǿҒ
ɝȢȭɥʋʍʡɽʽʣʮ˨ȾڝሥȨȮɞȻҋȺȠȽȢȽɝ
ɑȬǿ
ᵘ᪩ᵚ

Keep the chip conveyor operating during automatic 

operation.  If chips accumulate on the chip conveyor, it 

cannot discharge the chips.

[Damage to the chip conveyor]

1 ʋʍʡɽʽʣʮʦʉʽȾȷȗȹɂǾҝё “ ൡಽͽᝢం ” 1 For the chip conveyor buttons, refer to the separate volume, 

“OPERATION MANUAL”.

1-23 M382 ʣʍʓɵʚ˂ҒɝȢȭํȪɹ˂ʳʽʒˁɴʽᴬʋʭʍɹ˨ɹ˂ʳʽʒˁɴʽǾ

M383 ʣʍʓɵʚ˂ҒɝȢȭํȪɹ˂ʳʽʒˁɴʟᴬʋʭʍɹ˨ɹ˂ʳʽʒˁɴʟᴥɴʡʁʱʽᴦ
M382 Bed Cover Chip Flush Coolant ON/Chuck Top Coolant ON,

M383 Bed Cover Chip Flush Coolant OFF/Chuck Top Coolant OFF (Option)

2 าᜤ 2 NOTE

M382, M383 ɂǾʣʍʓɵʚ˂ҒɝȢȭํȪɹ˂ʳʽʒ̈́റɁൡಽȺǾ
ʛʳʫ˂ʉɥ No. 6419.7 = 1 ȾᜫްȪȲȻȠȾӛȺȬǿ

M382 and M383 are valid when “1” is set to the parameter No. 6419.7 

with the bed cover chip flush coolant specification machine.

ᣮࢠʋʍʡɽʽʣʮɥᤆᢆȨȮɞȻǾʣʍʓɵʚ˂ҒɝȢȭ
ํȪɹ˂ʳʽʒɑȲɂʋʭʍɹ˨ɹ˂ʳʽʒȟվҋȪɑȬ
ᴥʛʳʫ˂ʉ No. 6419.7 = 0ᴥൡಽҋᔸɁᜫްᴦᴦǿ

Normally, when the chip conveyor is operated, bed cover chip 

flush coolant or chuck top coolant are discharged (parameter 

No. 6419.7 = 0 (default setting)).

ʣʍʓɵʚ˂ҒɝȢȭํȪɹ˂ʳʽʒȝɛɆʋʭʍɹ˨
ɹ˂ʳʽʒɂǾਖ਼ӦʚʵʠȺɴʟȾȺȠɑȬǿ

The bed cover chip flush coolant and chuck top coolant  can be 

turned OFF individually by each manual valve.

1-24 M432 ʹ˂ɹɬʽʷ˂ʊɿɮɹʵൡᑤᴥɴʡʁʱʽᴦ
M432 Work Unloader Cycle Function (Option)

ቼ 2 ˿ᢉ̈́റȺɂǾቼ 2 ˿ᢉիϫȺʹ˂ɹɥӏࡾȪȲऻǾ
˩ᜤɁӦͽɥᚐȶȹȞɜǾѓɆቼ 1 ˿ᢉϫȺʹ˂ɹɥӏࡾȬ
ɞȦȻȟȺȠɑȬǿ

With headstock 2 specifications, it is possible to carry out a 

machining cycle again on the headstock side for the workpiece 

machined in the headstock 2 after completion of the cycle 

indicated below.

ቼ 2 ˿ᢉɁᢆوϦඨ Dʹ˂ɹɬʽʷ˂ʊҋ D ʹ˂ɹȗҋ
Ȫ D ʹ˂ɹɬʽʷ˂ʊо

Headstock 2 stop D Work unloader OUT D Workpiece 

ejection D Work unloader IN

˨ᜤɁӦͽɥᚐȶȹȗɞȻȠǾʡʷɺʳʪɂඒɁʠʷʍɹȾ
ɓȦȻȟȺȠɑȮɦǿ

The program does not advance to the next block while the 

cycle indicated above is executed.

M432 ɥ͎ȬɞȻǾ˨ᜤɁӦͽɥᚐȬɞȻպȾǾʡʷɺ
ʳʪɂඒɁʠʷʍɹȾɓȦȻȟȺȠɑȬǿ

By using the M432 command, it is possible to execute the next 

block of the program simultaneously with the execution of the 

cycle indicated above.

ȦɁȲɔǾቼ 2 ˿ᢉϫȺʹ˂ɹɥӏࡾȪȲऻǾȬȣȾቼ 1 ˿
ᢉϫȺʹ˂ɹɥӏࡾȬɞȦȻȟȺȠɑȬǿ

This allows the workpiece to be machined in spindle 1 

immediately after the completion of machining in spindle 2.

7า 7 CAUTION

1. ʹ˂ɹɬʽʷ˂ʊɿɮɹʵൡᑤɂǾቼ 2 ˿ᢉϫȺʹ˂ɹɥ

ӏࡾȪȲऻǾѓɆቼ 1 ˿ᢉϫȺʹ˂ɹɥӏࡾȬɞҰȾΈႊ
ȪȹȢȳȨȗǿɑȲǾȕɜȞȫɔʹ˂ɹɬʽʷ˂ʊɁͱᏚ
ɥᝩȪȹȝȗȹȢȳȨȗǿ

1. Use the work unloader cycle function before machining 

the workpiece again in spindle 1 after it has been 

machined in spindle 2. And adjust the position of the 

work unloader in advance.

ᵘʹ˂ɹɁᕶ˩ǾࢱຒǾൡಽɁᆍૺᵚ [Work piece fall/Interference/Machine damage]

1 ʹ˂ɹɬʽʷ˂ʊɁͱᏚᝩȾȷȗȹɂǾҝёൡಽͽᝢ
ం “ ʹ˂ɹɬʽʷ˂ʊᴥൡю͇ȤټᴦɁͱᏚᝩ ”

1 Concerning details on adjusting the position of the work 

unloader, and retract position on the TAILSTOCK screen, 

<Chuck Top Coolant>

Spindle 1

ᴹʋʭʍɹ˨ɹ˂ʳʽʒᴻ

ቼ 1 ˿ᢉ
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refer to the separate volume, OPERATION MANUAL 

“ADJUSTING THE WORK UNLOADER (BUILT-IN TYPE)”.

2. ʹ˂ɹɬʽʷ˂ʊɂҏ࿎իɁͱᏚȾᩜΡȽȢӦͽȪɑȬǿ

B ᢉɁ࣋ൈϏɂʹ˂ɹɬʽʷ˂ʊɥҋȪȲȻȠȾǾቼ 2 ˿
ᢉɗҏ࿎իȽȼȻ᜔ȪȽȗͱᏚȺǾʹ˂ɹɥඩࢠȾՙȤ
ɞȦȻȟȺȠɞͱᏚɥ͎ȪȹȢȳȨȗǿȲȳȪǾB ᢉ
ȟൡಽ࣋ൈጕȺ �40 mm ͏˨ʨɮʔʃϫȺɂǾʹ˂ɹɬʽ
ʷ˂ʊҋɁͽɂᚐțɑȮɦǿᴥቼ 2 ˿ᢉ̈́റᴦ

2. The work unloader operates irrespective of the turret 

position. Specify B-axis coordinate values to ensure 

the work unloader receives the workpiece correctly 

without interference between the work unloader and 

the turret or spindle 2. Note that the work unloader OUT 

operation is not possible if the B-axis is at a position 

�40 mm or more in the minus direction (Headstock 2 

specifications).

2 าᜤ 2 NOTE

1. M432 ɂቼ 2 ˿ᢉ̈́റȺɁɒΈႊȺȠɑȬǿ 1. The M432 command can be used with headstock 2 specifications 

only.

2. ʹ˂ɹɬʽʷ˂ʊɿɮɹʵӦͽ˹ȾǾቼ 2 ˿ᢉիɁʋʭʍɹɹʳ
ʽʡǾɬʽɹʳʽʡ͎ᴥM210, M211ᴦɂᚐțɑȮɦǿ

2. The chuck clamp and unclamp commands (M210, M211) for the 

headstock 2 cannot be executed during the work unloader cycle.

3. ʹ˂ɹɬʽʷ˂ʊɿɮɹʵӦͽ˹ȾǾ˩ᜤɁ͎ɥᚐșȻǾʹ˂
ɹɬʽʷ˂ʊɿɮɹʵӦͽީ̘ऻȾ͎ȟᚐȨɟɑȬǿ

3. If the following operations are specified during the work unloader 

cycle, execution is performed after completion of the work unloader 

cycle.

• B ᢉሉӦ͎ • B-axis movement command

• ͱᄾպఙᤆᢆ͎ᴥM34ᴦ • Phase synchronized operation (M34)

• ᣱ࣊պఙᤆᢆ͎ᴥM35ᴦ • Speed synchronized operation (M35)

• ᒲӦൡюʎ˂ʵʡʴʅʍʉɬ˂ʪ˩᪃͎ᴥM71ᴦ • Arm DOWN command (M71) for the automatic in-machine tool 

presetter

• ਖ਼Ӧʓɬᩒ͎ᴥM30ᴦ • Manual door open command (M30)

• ᒲӦʓɬᩒ͎ᴥM85ᴦ • Automatic door open command (M85)

• ቼ 2 ˿ᢉඩᢆᴬᣡᢆ͎ᴥM203/M204ᴦ • Spindle normal/reverse rotation command 

<spindle 2> (M203/M204)

• ቼ 2 ˿ᢉްͱᏚϦඨ͎ᴥM219ᴦ • Spindle orientation command <spindle 2> (M219)

• ቼ 2 ˿ᢉʋʭʍɹɲɬʠʷ˂͎ᴥM251ᴦ • Spindle chuck air blow command <spindle 2> (M251)

4. ቼ 2 ˿ᢉիᴥB ᢉᴦȟൡಽ࣋ൈጕȺ �40 mm ͏˨ʨɮʔʃϫȾȕ
ɞکնǾM432 ɂ͎ȺȠɑȮɦǿ

4. Use of an M432 command when the headstock 2 (B-axis) is 

positioned at �40 mm or more in the negative direction (machine 

coordinate system) is prohibited.

5. ቼ 2 ˿ᢉիᴥB ᢉᴦȻ M432 ɁͱᏚขɔɥպˢʠʷʍɹȾ͎Ȭ
ɞȻǾቼ 2 ˿ᢉիᴥB ᢉᴦɁͱᏚขɔީ̘ऻǾM432 ɥᚐȪɑ
Ȭǿ

5. If the headstock 2 (B-axis) positioning command is specified with a 

M432 command in the same block, the M432 command is 

executed after completion of headstock 2 (B-axis) positioning.

ᴷ Example:

M432 ɁΈႊศ Programming using M432

ʚ˂ʟɭ˂ʊ̈́റɁʡʷɺʳʪȺȬǿ The following is an example program for the machine 

equipped with the bar feeder.

O1;

:
:
:

ӏࡾʡʷɺʳʪᴥቼ 2 ˿ᢉիϫȺ
ʹ˂ɹɥӏࡾᴦ

Machining program (machining of 

workpiece in headstock 2)

G53 B_ ;.................................................................... ʹ˂ɹɥʹ˂ɹɬʽʷ˂ʊȾᕶ˩
ȨȮɞͱᏚȾቼ 2 ˿ᢉիɥሉӦ

Moving headstock 2 to a position 

enabling the workpiece to be 

dropped into the work unloader.

M432; ....................................................................... ʹ˂ɹɬʽʷ˂ʊɿɮɹʵ͎

2 าᜤ

ȦɁȻȠǾቼ 2 ˿ᢉɁᢆوɂϦඨȪɑ
Ȭǿ

Specifies the work unloader cycle.

2 NOTE

Spindle 2 stops rotating

N10;

M11; ......................................................................... ቼ 1 ˿ᢉɁʋʭʍɹɬʽɹʳʽʡ Spindle 1 chuck unclamp.

G04 U_ ; ................................................................... ቼ 1 ˿ᢉɁʋʭʍɹȟᆬȾɬʽ
ɹʳʽʡȬɞɑȺʓɰɱʵ

Calling for dwell; program execution 

is suspended to allow the chuck of 

spindle 1 to unclamp correctly

M70; ......................................................................... ʚ˂యɥʚ˂ʟɭ˂ʊȞɜൡюȾ
ᣞҋ

Feeding the bar stock from the bar 

feeder to the machine

M10; ......................................................................... ቼ 1 ˿ᢉɁʋʭʍɹɹʳʽʡ Spindle 1 chuck clamp.
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1-25 M458 ҏаɲɬʠʷ˂ˁɴʽǾM459 ҏаɲɬʠʷ˂ˁɴʟᴥɴʡʁʱʽᴦ
M458 Tool Tip Air Blow ON, M459 Tool Tip Air Blow OFF (Option)

ҏаȾɲɬʠʷ˂ɥȠȞȤǾࡾщаብȾ͇ᅔȪȲҒɝȢȭ
ȽȼɥșᚽᏚȺȬǿ

This function prevents chips from entering the tool by blowing 

air across the tool tip.

1-26 M478 ʃʵ˂ʃʞʽʓʵɹ˂ʳʽʒˁɴʽǾM479 ʃʵ˂ʃʞʽʓʵɹ˂ʳʽʒˁɴʟᴥɴʡʁʱʽᴦ
M478 Through-Spindle Coolant ON, M479 Through-Spindle Coolant OFF (Option)

2 าᜤ 2 NOTE

1. M478, M479 ɂǾʃʵ˂ʃʞʽʓʵɹ˂ʳʽʒ̈́റᴥቼ 1 ˿ᢉ )

ȺɁɒΈႊȺȠɑȬǿ
1. The M478 and M479 commands can be used with through-spindle 

coolant specifications (spindle 1) only.

2. ʃʵ˂ʃʞʽʓʵɹ˂ʳʽʒɂਖ਼ӦʚʵʠȺɴʟȾȺȠɑȬǿ 2. The through-spindle coolant can be turned OFF by the manual 

valve.

1-27 M480C ᢉպఙʬ˂ʓˁɴʽ M46C ᢉպఙʬ˂ʓɷʭʽʅʵ
M480 Calls C-Axis Synchronized Operation Mode 

M46 C-Axis Synchronous Mode Cancel

ቼ 2 ˿ᢉ̈́റȺቼ 1 ˿ᢉɁ C ᢉҾҋȪȻቼ 2 ˿ᢉɁ C ᢉҾ
ҋȪɥպఙȨȮɞȻȠȾ͎ȪɑȬǿቼ 1 ˿ᢉȻቼ 2 ˿ᢉɁ
˵Ⱥʹ˂ɹɥɹʳʽʡȪȹʩ˂ʴʽɺӏࡾɥᚐșȻȠȾΈ
ႊȪɑȬǿ

The M480 command is used with headstock 2 specifications to 

synchronize C-axis indexing of spindles 1 and 2. This control is 

necessary to perform milling operations by clamping a 

workpiece in both spindle 1 and spindle 2.

ᴹ M480 ɁӦͽю߁ᴻ <M480 Operation>

M480 ͎ɂ˩ᜤɁˢᣵɁӦͽɥᚐȗɑȬǿȲȳȪǾC ᢉպఙ
ʬ˂ʓ˹Ⱦѓ࣊ M480 ɥ͎ȪȲکնɂӦͽȽȪȺީ̘Ȫɑ
Ȭǿ

The M480 command executes the series of operation as 

indicated below. If the M480 command is specified again 

although the C-axis synchronous mode is already called, 

execution of the command ends without operation.

Ӧͽ 1ᴷቼ 1 ˿ᢉ C ᢉፖ Operation 1: 

C-axis connection for spindle 1

Ӧͽ 2ᴷቼ 1 ˿ᢉ C ᢉՁཟे࢜ Operation 2: 

C-axis zero return for spindle 1

Ӧͽ 3ᴷቼ 2 ˿ᢉ C ᢉፖ Operation 3: 

C-axis connection for spindle 2

Ӧͽ 4ᴷቼ 2 ˿ᢉ C ᢉՁཟे࢜ Operation 4: 

C-axis zero return for spindle 2

G04 U_ ; ................................................................... ቼ 1 ˿ᢉɁʋʭʍɹȟᆬȾʹ˂
ɹɥɹʳʽʡȬɞɑȺʓɰɱʵ

Calling for dwell; program execution 

is suspended to allow the chuck of 

spindle 1 to clamp correctly

G330; ....................................................................... ቼ 2 ˿ᢉիȟൡಽՁཟे࢜ͱᏚȾ
ሉӦ

Moving headstock 2 to the machine 

zero point.

<Through-Spindle Coolant>
ᴹʃʵ˂ʃʞʽʓʵɹ˂ʳʽʒᴻ

Follows Spindle 1 Operation
ቼ 1 ˿ᢉȾᣜि
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Ӧͽ 5ᴷቼ 1 ˿ᢉ C ᢉፖ Operation 5: 

C-axis connection for spindle 1

Ӧͽ 6ᴷቼ 1 ˿ᢉȻቼ 2 ˿ᢉɁ C ᢉպఙʬ˂ʓɴʽ Operation 6: 

C-axis synchronous mode ON for spindle 1 and spindle 2

2 าᜤ 2 NOTE

1. M480 ͎ɥᚐșکնǾ˩ᜤɁస͔ɥȲȪȹȢȳȨȗǿ 1. For the execution of the M480 command, the conditions below 

must be satisfied.

• ˿ᢉȟϦඨৰȺȕɞȦȻ • The spindles are stopped.

• C ᢉፖᜓৰᴥஉҭʬ˂ʓᴦȺȕɞȦȻ • The spindles are in the C-axis connection canceled state 

(turning operation mode).

• ቼ 1 ˿ᢉɑȲɂቼ 2 ˿ᢉɁȗȭɟȞɁʋʭʍɹȟɬʽɹʳʽʡ
ৰȺȕɞȦȻ

• Either the spindle 1 or spindle 2 chuck is in the unclamped state.

2. C ᢉպఙʬ˂ʓɂʴʅʍʒͽȺɂɷʭʽʅʵȨɟɑȮɦǿ˩ᜤ
ɁȗȭɟȞȺɷʭʽʅʵȨɟɑȬǿ

2. The C-axis synchronous mode is not canceled by the reset 

operation. The mode is canceled by any of the operations below.

• M46 ͎ • Execution of the M46 command

• ͽʛʗʵɁ˿ᢉᤣʦʉʽP `Ⱥ˿ᢉɥᤣ • Selection of main spindle using the spindle selection buttons P 

` at the operation panel

• ᤆᢆໄ϶ৰ OFFᴥࢠϦඨȽȼᴦ • Turning the machine ready state off (emergency stop, etc.)

3. ቼ 1 ˿ᢉȻቼ 2 ˿ᢉɁͱᄾնɢȮᴥྲɁͱᏚնɢȮᴦɂǾቼ 2 ˿
ᢉϫɁ C ᢉՁཟे࢜ͱᏚɁʁʟʒʛʳʫ˂ʉɥʁʟʒȨȮȹߦख़
ȪɑȬǿ

3. To align the spindle phase (chuck jaw positions) between spindle 1 

and spindle 2, set appropriate value for the C-axis zero return 

position shift parameter of spindle 2.

ʛʳʫ˂ʉ #2027 G28 sft ᴹ Cᴻᴥቼ 2 ˿ᢉϫᴦᴥԨͱᴷ0.001qᴦ Parameter #2027 G28 sft <C> (spindle 2 side) (Unit: 0.001q)

4. C ᢉպఙʬ˂ʓȺɁʩ˂ʴʽɺӏࡾ˹Ⱥɕ B ᢉɁሉӦɂժᑤȺ
Ȭǿቼ 1 ˿ᢉȻቼ 2 ˿ᢉɁ˵Ⱥʹ˂ɹɥɹʳʽʡȪȹȗɞȻȠ
ɂ B ᢉɥሉӦȨȮȽȗɛșาȪȹȢȳȨȗǿ

4. Even during milling operation in the C-axis synchronous mode, 

B-axis feed is enabled. While a workpiece is clamped by both 

spindle 1 and spindle 2, pay attention so that the B-axis will not be 

moved.

1-28 M560 щ˿ᢉᣡᢆʬ˂ʓˁɴʽǾM561ࡾᢆو щ˿ᢉᣡᢆʬ˂ʓˁɴʟࡾᢆو
M560 Rotary Tool Spindle Reverse Rotation Mode ON, M561 Rotary Tool Spindle Reverse Rotation 

Mode OFF

MC ̈́റȺǾC ᢉፖɑȲɂ˿ᢉʠʶ˂ɷɹʳʽʡȾ
M560 ɥ͎ȬɞȻǾࡾᢆوщ˿ᢉᣡᢆʬ˂ʓȾȽɝࡾᢆوщ
˿ᢉȟᣡᢆȪɑȬǿM560 ɂǾպఙࣻʉʍʞʽɺɿɮɹʵɥᣡ
ᢆȺᚐȗȲȗȻȠȾ͎ȪɑȬǿ

With MC specifications, if M560 is specified while C-axis is 

connected or spindle brake is clamped, rotary tool spindle 

reverse rotation mode is validated and the rotary tool spindle 

rotates in the reverse direction. M560 is used to execute 

synchronized tapping cycle in the reverse direction.

ᴷ Example:

M560, M561 ɁΈႊศ Programming using M560/M561

G99; ......................................................................... ᣞɝ͎ᢆوු Specifying the feed per revolution 

mode.

M45; ......................................................................... C ᢉፖ C-axis connection

G28 H0; ....................................................................

T0101;
C ᢉൡಽՁཟे࢜ Returning the C-axis to the machine 

zero point

G97; ......................................................................... ˿ᢉᢆوᣱ࣊ˢްҤॅ Constant spindle speed command

G00 X150.0 Z30.0 C30.0; ........................................ ሰȕȤᩒܿͱᏚȝɛɆɮʕʁʭʵ
ཟȾᣞɝȺͱᏚขɔ

Positioning at the hole machining 

start position and the initial point at 

a rapid traverse rate

M560; ....................................................................... щ˿ᢉᣡᢆʬ˂ʓˁɴʽࡾᢆو Rotary tool spindle reverse rotation 

mode ON

M329 S300; ..............................................................

G88 Z�_ R�15.0 F600 K0;
պఙࣻʉʍʞʽɺ͎ Calling a synchronized tapping 

cycle

G80; .........................................................................

G00 X200.0 Z100.0 M09;
ϫᬂպఙࣻʉʍʞʽɺɿɮɹʵ
(M329 G88) ɷʭʽʅʵ

Canceling the side synchronized 

tapping cycle (M329 G88)

M05; ......................................................................... Ϧඨᢆوщ˿ᢉɁࡾᢆو Rotary tool spindle rotation stop

M561; ....................................................................... щ˿ᢉᣡᢆʬ˂ʓˁɴʟࡾᢆو Rotary tool spindle reverse rotation 

mode OFF

M01;
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1-29 M611 Y ᢉɮʽʉʷʍɹིӛǾM610 Y ᢉɮʽʉʷʍɹӛ
M611 Y-Axis Zero Point Interlock Invalid, M610 Y-Axis Zero Point Interlock Valid

M611 ɥ͎ȬɞȻǾY ᢉȟӏࡾՁཟȾȽȗৰȺɕஉҭӏࡾ
ȟᚐțɑȬǿ

By specifying M611, turning can be carried out even when the 

Y-axis is not at the workpiece zero point.

țɃǾ۶वႊ Y ʊʠʵʥʵʊȽȼɥΈႊȪȹӏࡾȬɞکն
Ⱦ͎ȪɑȬǿ

For example, M611 is specified when machining a workpiece 

using an O. D. cutting tool Y-shape dual-tool holder.

M611 ɂǾ͏˩ɁͽȺɷʭʽʅʵȨɟɑȬǿ M611 is canceled by the following operations.

• M610 ͎ • M610 command

• ҏ࿎իஉو • Turret head rotation

• ᤆᢆໄ϶ީ̘ɴʟ • MRDY OFF

2 าᜤ 2 NOTE

M611 ɂ॒ȭ T ͎ऻȾ͎ȪȹȢȳȨȗǿ M611 must be specified before T command.

T ͎ҰȾ M611 ɥ͎ȬɞȻǾҏ࿎իஉوȺɷʭʽʅʵȨɟɑȬǿ Otherwise, M611 will be canceled by turret head rotation.

1-30 M661 ળɟඨɔɹ˂ʳʽʒˁɴʽǾM662 ળɟඨɔɹ˂ʳʽʒˁɴʟᴥɴʡʁʱʽᴦ
M661 Steady Rest Coolant ON, M662 Steady Rest Coolant OFF (Option)

2 าᜤ 2 NOTE

ȦɁൡᑤɂǾNL3000 ʁʴ˂ʄᴬ 2000 ȝɛɆ NL3000 ʁʴ˂ʄᴬ
3000 ɁᒲӦᝩ॑ࣻળɟඨɔ̈́റȺɁɒӛȺȬǿ

This function is valid only for the automatic centering type steady rest 

of the NL3000 series/2000 and NL3000 series/3000.

NL3000 ʁʴ˂ʄᴬ 2000 ȝɛɆ NL3000 ʁʴ˂ʄᴬ 3000 Ɂᒲ
Ӧᝩ॑ࣻળɟඨɔ̈́റȺ M661 ɥ͎ȬɞȻǾળɟඨɔʷ˂
ʳȝɛɆʳʍɹ & ʞʕɴʽȾɹ˂ʳʽʒȟվҋȪɑȬǿ
ળɟඨɔɹ˂ʳʽʒᴥળɟඨɔʷ˂ʳႊᴦɂǾҒɝȢȭئɒ
ɥ᩻ȡɑȬǿળɟඨɔɹ˂ʳʽʒᴥʳʍɹ & ʞʕɴʽႊᴦɂǾ
ҒɝȢȭئɒɥ᩻ȣȦȻȾɛɝᐗɥ᩻ȡɑȬǿ

When M661 is specified with the automatic centering type 

steady rest of the NL3000 series/2000 or NL3000 series/3000, 

coolant is discharged to the roller part and rack & pinion part of 

the steady rest. Steady rest coolant specifically for the roller 

part prevents chips from being caught in the roller part. Steady 

rest coolant specifically for the rack & pinion part prevents wear 

by preventing chips from being caught in the rack & pinion part.

2 าᜤ 2 NOTE

1. ળɟඨɔɹ˂ʳʽʒᴥળɟඨɔʷ˂ʳႊᴦɂǾᒲӦᝩ॑ࣻળɟඨ
ɔ̈́റȺɁɴʡʁʱʽȺȬǿ

1. Steady rest coolant for the roller part is optional with the automatic 

centering type steady rest.

2. ળɟඨɔɹ˂ʳʽʒᴥʳʍɹ & ʞʕɴʽႊᴦɂǾᒲӦᝩ॑ࣻળ
ɟඨɔ̈́റȺɁൈໄȺȬǿ

2. Steady rest coolant for the rack & pinion part is standard with the 

automatic centering type steady rest.

1. ળɟඨɔȟɬʽɹʳʽʡȪȹȗɞȻȠǾળɟඨɔɹ˂ʳʽʒ
ᴥʳʍɹ & ʞʕɴʽႊᴦɂǾM661 ɥ͎ȪȽȢȹɕࢠȾվ
ҋȪȹȗɑȬǿ

5
1. When the steady rest is unclamped, steady rest coolant for the 

rack & pinion part is always discharged without M661.

2. ળɟඨɔȟɹʳʽʡȪȹȗɞکնǾળɟඨɔɹ˂ʳʽʒ
ᴥʳʍɹ & ʞʕɴʽႊᴦɥվҋȨȮɞȻȠɂ M661 ɥ͎Ȫ
ɑȬǿ

2. When the steady rest is unclamped, specify M661 to discharge 

steady rest coolant for the rack & pinion part.

1-31 M712 ॑ઃᢉɮʽʉʷʍɹˁɴʟǾM713 ॑ઃᢉɮʽʉʷʍɹˁɴʟᜓ
M712 Tailstock Spindle Interlock Function OFF, M713 Tailstock Spindle Interlock Function OFF 

Cancel

॑ઃᢉɮʽʉʷʍɹӛȾ M712 ɥ͎ȬɞȻǾˢᄑȾ
॑ઃᢉɮʽʉʷʍɹɥɴʟৰȾȬɞȦȻȟȺȠɑȬǿ

When the tailstock spindle interlock function is valid, specifying 

the M712 command sets the tailstock spindle interlock function 

in the OFF state temporarily.

2 าᜤ 2 NOTE

1. ॑ઃᢉɮʽʉʷʍɹȟӛǾ॑ઃᢉоৰɁȻȠȾǾ˩ᜤ M ɽ˂
ʓɥ͎ȬɞکնǾȕɜȞȫɔ M712 ɥ͎ȪȹȝȠɑȬǿM712

ȟ͎ȨɟȹȗȽȗৰȺ˩ᜤ M ɽ˂ʓɥ͎ȬɞȻǾɬʳ˂ʪ
(EX1345) ȟᄉႆȪɑȬǿ

1. When specifying the M codes below in the state that the tailstock 

spindle interlock function is valid and the tailstock is IN, specify the 

M712 command in advance. An alarm (EX1345) occurs if any of 

the M codes below are specified without the M712 command 

specified in advance.

• M03®®®®®®®®®®®®®®®®®®®˿ᢉඩᢆ • M03 ..........Spindle rotation in the normal direction

• M04®®®®®®®®®®®®®®®®®®®˿ᢉᣡᢆ • M04 ..........Spindle rotation in the reverse direction

• M13®®®®®®®®®®®®®®®®®®®ࡾᢆوщ˿ᢉඩᢆ • M13 ..........Rotary tool spindle rotation in the normal direction

• M14®®®®®®®®®®®®®®®®®®®ࡾᢆوщ˿ᢉᣡᢆ • M14 ..........Rotary tool spindle rotation in the reverse direction
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• M19 ®®®®®®®®®®®®®®®®®®˿ᢉްͱᏚϦඨ͎ 1 • M19.......... Spindle orientation 1

• M20 ®®®®®®®®®®®®®®®®®®˿ᢉްͱᏚϦඨ͎ 2 • M20.......... Spindle orientation 2

• M45 .......... C ᢉፖ • M45.......... C-axis joint

• M329®®®®®®®®®®®®®®®պఙࣻʉʍʞʽɺʬ˂ʓˁɴʽ • M329........ Synchronized tapping mode ON

2. ॑ઃᢉҋৰɁȻȠȾ M712 ȟ͎ȨɟɞȻǾɬʳ˂ʪ (EX0333)

ȟᄉႆȪɑȬǿ
2. If the M712 command is specified when the tailstock spindle is 

OUT, an alarm (EX0333) occurs.

3. M712 ɂǾ˩ᜤͽȺᜓȨɟɑȬǿ 3. The M712 command is canceled by the operations below.

• M713 ɥ͎ȪȲȻȠ • When the M713 command is specified.

• hᴥʴʅʍʒᴦɷ˂ɥઃȪȲȻȠ • When the h (RESET) key is pressed.

• ॑ઃᢉҋȟީ̘ȪȲȻȠ • When the tailstock spindle OUT operation is completed.

1-32 M2200 аᝣɒϦඨ
M2200 Pre-Read Stop

NC ɁʡʷɺʳʪаᝣɒɥَᄑȾϦඨȨȮȲȗکնǾϦඨȨ
ȮȲȗکȺ M2200 ɥ͎ȪȹȢȳȨȗǿ

When stopping pre-read by NC intentionally, specify M2200 

where pre-read needs to be stopped.

2 าᜤ 2 NOTE

M2200 ɂԨʠʷʍɹȺ͎ȪȹȢȳȨȗǿ Specify M2200 in a block without other commands.

1-33 ʚ˂ʟɭ˂ʊႊ I/F Ȼ M ɽ˂ʓ͎ᴥʚ˂ʟɭ˂ʊ̈́റᴦ
Bar Feeder I/F and M Code Commands (Bar Feeder Specifications)

7า 7 CAUTION

ʚ˂ʟɭ˂ʊɥΈႊȬɞکնǾʚ˂యɁᩋȨǾᦀǾवȟ
ʚ˂ʟɭ˂ʊɁ̈́റҤ᪅ɥᠯțȹȗɞɕɁɂΈႊȪȽȗȺȢ
ȳȨȗǿ

When using a bar feeder, check the length, mass, and 

diameter of the bar stock to be handled and the bar stock 

exceeding the capacity of the bar feeder must not be used.

˿ᢉɁऻɠϫȞɜ್యɥΖፈȬɞʚ˂ʟɭ˂ʊȻɁɮʽʉ
ʟɱ˂ʃȾɂǾඒɁ 5 ȷɁʉɮʡȟȕɝɑȬǿ

Bar feeder can feed a bar stock through the spindle from the 

rear side. The following five types of interface for bar feeders 

are available.

• ʉɮʡ 1ᴥɬʵʡʃᛏ 1 ట࿎̈́റᴦ • Type 1 (Alps, single bar stock type)

• ʉɮʡ 2ᴥɬʵʡʃᛏ۹ట࿎̈́റᴦ • Type 2 (Alps, multiple bar stock type)

• ʉɮʡ 3ᴥLNS ᛏ 1 ట࿎̈́റᴦ • Type 3 (LNS, single bar stock type)

• ʉɮʡ 4ᴥLNS ᛏ۹ట࿎̈́റᴦ • Type 4 (LNS, multiple bar stock type)

• ʉɮʡ 5ᴥLNS ᛏ۹ట࿎̈́റᴦᴥɿ˂ʦࣻᴦ • Type 5 (LNS, multiple bar stock type) (servo type)

յʉɮʡȺΈႊȺȠɞ M ɽ˂ʓɂ͏˩ɁȻȝɝȺȬǿ M codes that can be used for each type are as shown below.

| ɂ ASQ-80, ASQ-51 Ɂɒ | Only for ASQ-80 and ASQ-51

M ɽ˂ʓ
M Code

ю߁
Contents

ʉɮʡ 1

Type 1

ʉɮʡ 2

Type 2

ʉɮʡ 3

Type 3

ʉɮʡ 4

Type 4

ʉɮʡ 5

Type 5

M70 ʚ˂ʟɭ˂ʊᣞҋ
M70 Bar feeder operation

ʚ˂యɥʚ˂ʟɭ˂ʊȞɜൡю
ȾᣞɝҋȬ
Supplies a bar stock from the bar 

feeder to the machine

@ @ \ @ @

M482 ʚ˂య̬૰
M482 Bar stock change

ʃʒʍɵюɁయɥʚ˂ʟɭ˂
ʊȾ߳оȬɞ
Supplies a bar stock from the 

stocker to the bar feeder

\ | \ @ @

M483 ʚ˂యᣞҋɴʟ
M483 Bar stock feed OFF

ʚ˂యɁᣞɝҋȪɥϦඨȬɞ
Stops feeding a bar stock

\ \ \ @ \

M690 ʚ˂యᣞҋߩႊαհ
M690 Signal for bar stock feed

ɅȻȷɁʚ˂యɁᛓୣوᣞɝȟ
ժᑤȾȽɞ
Enables bar feeding per one 

workpiece several times

\ @* \ \ \
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2 าᜤ 2 NOTE

1. * ʚ˂ʟɭ˂ʊȟɬʵʡʃᛏɁکնǾM70 ɥ͎ȬɞȻʚ˂యȟ
ᣞҋȨɟɑȬǿ ʚ˂యȟߵȽȢȽɞȻʒʍʡɵʍʒαհȟҋӌȨ
ɟǾȰɁৰȺ M70 ɥ͎ȬɞȻʚ˂యᣞҋȺɂȽȢʚ˂య̬૰
ɥᚐȗɑȬǿ ȰɁȲɔǾ1 ȷɁީʹ˂ɹȾߦȪᛓୣوɁʚ˂య
ᣞҋȟ॒ᛵȽӏࡾ˹ȾʒʍʡɵʍʒαհȟҋӌȨɟɞȻǾM70 
͎Ⱥɂʹ˂ɹɥީȺȠɑȮɦǿ ȦɁɛșȽکնǾʒʍʡɵʍʒ
αհȟҋӌȨɟȹȗȹɕʚ˂యɥᣞҋȺȠɞ M690 ɥ͎Ȫɑ
Ȭǿ

1. *On an Alps bar feeder, specifying M70 feeds the bar stock. When 

there is a short bar stock remnant, a top cut signal is output and 

under this condition, specifying M70 executes a bar change 

operation instead of feeding the bar stock. Therefore, if a top cut 

signal is output during machining of a workpiece that requires 

several bar feed operations, the workpiece cannot be completed 

with M70. In such a case, specify M690 to enable bar feed even 

when a top cut signal is output.

2. M70 ͎Ⱥʚ˂యɥʚ˂ʟɭ˂ʊȞɜᣞɝҋȬҰȾ M11 ͎Ⱥ
ʋʭʍɹɥɬʽɹʳʽʡȪǾᣞɝҋȪȲऻɂ M10 ͎Ⱥʋʭʍɹ
ɥɹʳʽʡȪȹȢȳȨȗǿ

2. Before feeding a bar stock into the machine by specifying M70, 

unclamp the chuck by specifying M11. After feeding, clamp the 

chuck by specifying M10.

3. ˿ᢉᢆو˹ɂʚ˂ʟɭ˂ʊϫɁʓɬɥᩒȤɞȦȻȟȺȠɑȮɦ 

ᴥʚ˂ʟɭ˂ʊϫʓɬᩒɁȻȠǾ˿ᢉᢆو˪ժᴦǿ
3. The door on the bar feeder side cannot be opened during spindle 

rotation. (The spindle cannot be rotated while the door on the bar 

feeder side is open.)

 1ᴷ Example 1:

ʉɮʡ 1ᴥɬʵʡʃᛏ 1 ట࿎̈́റᴦ Type 1 (Alps, single bar stock type)

య୳ጶ̘Ⱥʠʷʍɹʑʴ˂ʒ 2 ɁѿျɥȬɞ Processing a block delete 2 when all the bar stock has 

been used

 2ᴷ Example 2:

ʉɮʡ 2ᴥɬʵʡʃᛏ۹ట࿎̈́റᴦ Type 2 (Alps, multiple bar stock type)

ʒʍʡɵʍʒαհȺʠʷʍɹʑʴ˂ʒ 2 ɁѿျɥȬɞ Processing a block delete 2 when the top cut signal is 

output

 3ᴷ Example 3:

ʉɮʡ 2ᴥɬʵʡʃᛏ۹ట࿎̈́റᴦ Type 2 (Alps, multiple bar stock type)

ʒʍʡɵʍʒαհȺʠʷʍɹʑʴ˂ʒ 2 ɁѿျɥȬɞ Processing a block delete 2 when the top cut signal is 

output

O1111;

: ӏࡾʡʷɺʳʪ Machining program

M11; ......................................................................... ʋʭʍɹɬʽɹʳʽʡ Chuck unclamp

M70; ......................................................................... ʚ˂యᣞҋɴʽ Bar stock feed ON

M10; ......................................................................... ʋʭʍɹɹʳʽʡ Chuck clamp

: ӏࡾʡʷɺʳʪ Machining program

M89; ......................................................................... ʹ˂ɹɵɰʽʉᴬʒ˂ʉʵɵɰʽ
ʉ

Work counter/total counter

/2 M99; ..................................................................... аᭀȾɞ Returning to the start

M11; ......................................................................... ʋʭʍɹɬʽɹʳʽʡ Chuck unclamp

M70; ......................................................................... රయѿျ Disposing of the remaining stock

M30;

O1111;

: ӏࡾʡʷɺʳʪ Machining program

M11; ......................................................................... ʋʭʍɹɬʽɹʳʽʡ Chuck unclamp

M70; ......................................................................... ʚ˂యᣞҋɴʽ Bar stock feed ON

M10; ......................................................................... ʋʭʍɹɹʳʽʡ Chuck clamp

: ʚ˂యаብɁӏࡾʡʷɺʳʪ
ᴥʒʍʡɵʍʒӏࡾᴦ

Program for machining the end of 

the bar stock (top cut machining)

N100;

: ӏࡾʡʷɺʳʪ Machining program

M11; ......................................................................... ʋʭʍɹɬʽɹʳʽʡ Chuck unclamp

M70; ......................................................................... ʚ˂యᣞҋɴʽ Bar stock feed ON

M10; ......................................................................... ʋʭʍɹɹʳʽʡ Chuck clamp

: ӏࡾʡʷɺʳʪ Machining program

M89; ......................................................................... ʹ˂ɹɵɰʽʉᴬʒ˂ʉʵɵɰʽ
ʉ

Work counter/total counter

/2 M99 P100; ............................................................ N100 Ⱦɞ Returning to N100

M99; ......................................................................... аᭀȾɞ Returning to the start
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ᴥ1 ȷɁʹ˂ɹȾߦȪȹᛓୣوʚ˂యɥᣞҋȬɞکնᴦ (When several bar feed operations are performed per 

workpiece)

 4ᴷ Example 4:

ʉɮʡ 3ᴥLNS ᛏ 1 ట࿎̈́റᴦ Type 3 (LNS, single bar stock type)

య୳ጶ̘Ⱥʠʷʍɹʑʴ˂ʒ 2 ɁѿျɥȬɞ Processing a block delete 2 when all the bar stock has 

been used

 5ᴷ Example 5:

ʉɮʡ 4ᴥLNS ᛏ۹ట࿎̈́റᴦ Type 4 (LNS, multiple bar stock type)

ʒʍʡɵʍʒαհȺʠʷʍɹʑʴ˂ʒ 2 ɁѿျɥȬɞ Processing a block delete 2 when the top cut signal is 

output

O1111;

: ӏࡾʡʷɺʳʪ Machining program

M11; ......................................................................... ʋʭʍɹɬʽɹʳʽʡ Chuck unclamp

M70;.......................................................................... ʚ˂యᣞҋɴʽ Bar stock feed ON

M10; ......................................................................... ʋʭʍɹɹʳʽʡ Clamping of the chuck

: ʚ˂యаብɁӏࡾʡʷɺʳʪ
ᴥʒʍʡɵʍʒӏࡾᴦ

Program for machining the end of 

the bar stock (top cut machining)

N100;

: ӏࡾʡʷɺʳʪ Machining program

M11; ......................................................................... ʋʭʍɹɬʽɹʳʽʡ Chuck unclamp

M690; ....................................................................... ʚ˂యᣞҋɴʽ Bar stock feed ON

M10; ......................................................................... ʋʭʍɹɹʳʽʡ Chuck clamp

: ӏࡾʡʷɺʳʪ Machining program

M89; ......................................................................... ʹ˂ɹɵɰʽʉᴬʒ˂ʉʵɵɰʽ
ʉ

Work counter/total counter

/2 M99 P100; ............................................................ N100 Ⱦɞ Returning to N100

M99; ......................................................................... аᭀȾɞ Returning to the start

O1111;

: ӏࡾʡʷɺʳʪ Machining program

M11; ......................................................................... ʋʭʍɹɬʽɹʳʽʡ Chuck unclamp

G04 X3.0; ................................................................. ʚ˂యᣞҋ Feeding bar stock

M10; ......................................................................... ʋʭʍɹɹʳʽʡ Chuck clamp

: ӏࡾʡʷɺʳʪ Machining program

M89; ......................................................................... ʹ˂ɹɵɰʽʉᴬʒ˂ʉʵɵɰʽ
ʉ

Work counter/total counter

/2 M99; ..................................................................... аᭀȾɞ Returning to the start

M11; ......................................................................... ʋʭʍɹɬʽɹʳʽʡ Chuck unclamp

G04 X3.0; ................................................................. රయѿျ Disposing of the remaining stock

M30;

O1111;

: ӏࡾʡʷɺʳʪ Machining program

M11; ......................................................................... ʋʭʍɹɬʽɹʳʽʡ Chuck unclamp

M70; ......................................................................... ʚ˂యᣞҋɴʽ Bar stock feed ON

G04 X3.0; ................................................................. ʚ˂యᣞҋ Feeding bar stock

M10; ......................................................................... ʋʭʍɹɹʳʽʡ Chuck clamp

M483; ....................................................................... ʚ˂యᣞҋɴʟ Bar stock feed OFF

: ʚ˂యаብɁӏࡾʡʷɺʳʪ
ᴥʒʍʡɵʍʒӏࡾᴦ

Program for machining the end of 

the bar stock (top cut machining)

N100;

: ӏࡾʡʷɺʳʪ Machining program

M11; ......................................................................... ʋʭʍɹɬʽɹʳʽʡ Chuck unclamp

M70; ......................................................................... ʚ˂యᣞҋɴʽ Bar stock feed ON

G04 X3.0; ................................................................. ʚ˂యᣞҋ Feeding bar stock
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 6ᴷ Example 6:

ʉɮʡ 5ᴥLNS ᛏ۹ట࿎̈́റᴦᴥɿ˂ʦࣻᴦ Type 5 (LNS, multiple bar stock type) (servo type)

ʠʷʍɹʑʴ˂ʒࢠ 2 ɁѿျȟȨɟȹȝɝǾʒʍʡ
ɵʍʒ͎Ⱥʠʷʍɹʑʴ˂ʒ 2 ɁѿျȟȨɟȹȗȽȗ
նک

Processing a block delete 2 all the time, but not 

processing a block delete 2 when the top cut signal is 

output

O1111ᴷʹ˂ɹӏࡾʡʷɺʳʪ O1111: Workpiece machining program

O1112ᴷʚ˂య̬૰ + аብѿျʡʷɺʳʪ O1112: Bar stock change + program for machining the 

end of the bar stock

M10; ......................................................................... ʋʭʍɹɹʳʽʡ Chuck clamp

M483; ....................................................................... ʚ˂యᣞҋɴʟ Bar stock feed OFF

: ӏࡾʡʷɺʳʪ Machining program

M89; ......................................................................... ʹ˂ɹɵɰʽʉᴬʒ˂ʉʵɵɰʽ
ʉ

Work counter/total counter

/2 M99 P100; ............................................................ N100 Ⱦɞ Returning to N100

M482; ....................................................................... ʚ˂య̬૰ Bar stock change

M99; ......................................................................... аᭀȾɞ Returning to the start

O1111;

/2 M98 P1112;

M11; ......................................................................... ʋʭʍɹɬʽɹʳʽʡ Chuck unclamp

M70; ......................................................................... ʚ˂యᣞҋɴʽ Bar stock feed ON

M10; ......................................................................... ʋʭʍɹɹʳʽʡ Chuck clamp

: ӏࡾʡʷɺʳʪ Machining program

M89; ......................................................................... ʹ˂ɹɵɰʽʉᴬʒ˂ʉʵɵɰʽ
ʉ

Work counter/total counter

M99; ......................................................................... аᭀȾɞ Returning to the start

O1112;

M11; ......................................................................... ʋʭʍɹɹʳʽʡ Chuck clamp

M482; ....................................................................... ʚ˂య̬૰ Bar stock change

M10; ʋʭʍɹɹʳʽʡ Chuck clamp

: ʚ˂యаብɁӏࡾʡʷɺʳʪ
ᴥʒʍʡɵʍʒӏࡾᴦ

Program for machining the end of 

the bar stock (top cut machining)

M99; ......................................................................... ʫɮʽʡʷɺʳʪȾɞ Returning to the main program
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2 ӏࡾᩖᅽ᎔ԇʡʷɺʳʩʽɺ
PROGRAM TO SHORTEN PROCESSING TIME

щ̬૰ҰȾࡾ G97 ɥ͎ȬɞȻǾG96 ɁӏࡾȾȕɜȞȫɔ
˿ᢉɁᢆوᣱ࣊ɥ˨ȥȹ˿ᢉɁӏນᣱȾȞȞɞᩖɥᅽ᎔Ȭ
ɞȦȻȟȺȠɑȬǿ

If the G97 command is specified before tools are exchanged, 

the spindle speed is raised while the G96 command is in effect 

in order to shorten the time required for spindle acceleration/

deceleration.

ᴹि఼Ɂʡʷɺʳʪᴻ <Example of Former Program>

ि఼ɁʡʷɺʳʪȺɂǾˢȷɁӏࡾȟጶ̘ȬɞȲɆȾˢஔǾ
˿ᢉᢆوᣱ࣊ȟນᣱȬɞȲɔǾඒɁӏࡾɥܿɔɞҰȾѓ࣊ӏ
ᣱȬɞ॒ᛵȟȕɝɑȬǿȦɁӏນᣱȾᛵȬɞᩖᴥ˩፷ᴦ
ȟӏࡾɁʷʃʉɮʪȾȷȽȟɝɑȬǿ

In former programs, as each cutting pass finished the spindle 

speed slowed down and it was necessary to speed up again 

before the next cutting could start. This time spent on 

acceleration/deceleration (shown with an underline) caused 

idle time.

ᴹӏࡾᩖᅽ᎔ԇʡʷɺʳʪᴻ <Program To Shorten Processing Time>

G50 S2000;............................................................... ˿ᢉϦඨ The spindle stops.

G00 T0202; .............................................................. щɥҾҋȪȹȗɞᩖࡾ
ɕ˿ᢉɂϦඨȪȲɑɑ

The spindle remains 

stopped while the tool is 

selected.

G96 S180 M03;......................................................... ϦඨȞɜ 191 min�1 Ɂᣱ࣊Ⱥ
ᢆو

Rotating at the speed of 191 

min�1 from the stopped 

state.

D ӏࡾᩖɁʷʃʉɮ
ʪᄉႆ

DResulting in loss of 

machining time

X70.0 Z10.0; ............................................................ 191 min�1 Ȟɜ 818 min�1 ɑ
Ⱥӏᣱ

The speed increases from 

191 min�1 to 818 min�1

G01 Z5.0 F0.25;........................................................ 818 min�1 Ɂᢆوᣱ࣊Ⱥʹ˂
ɹɥҒҭ

Machining the workpiece at 

an RPM of 818 min�1

G00 X300.0 Z200.0; ................................................. Ғҭጶ̘ऻǾ191 min�1 ɑȺ
ນᣱȪǾʉʶʍʒʢʍʓஉ
ժᑤͱᏚȾሉӦو

After the machining 

operation, the speed 

decreases to 191 min�1 and 

the tool moves to the point 

where the turret head can be 

rotated.

G50 S2000;

G00 T0404;

G96 S180 M03;.........................................................

D ӏࡾᩖɁʷʃʉɮ
ʪᄉႆ

DResulting in loss of 

machining time

ˢް࣊ᣱᢆو (191 
min�1)

RPM regulated. (191 

min�1)

X50.0 Z10.0; ............................................................. ̈́˨ȥӏࡾɁȲɔǾ1146 

min�1 ɑȺӏᣱ
The speed increases up to 

1146 min�1 for finishing.

G01 Z5.0 F0.25;........................................................ 1146 min�1 Ɂᢆوᣱ࣊Ⱥ̈́
˨ȥӏࡾ

Finishing at RPM of 1146 

min�1

G00 X300.0 Z200.0; ................................................. Ғҭጶ̘ऻǾ191 min�1 ɑȺ
ນᣱȪǾʉʶʍʒʢʍʓஉ
ժᑤͱᏚȾሉӦو

After the machining 

operation, the speed 

decreases to 191 min�1 and 

the tool moves to the point 

where the turret head can be 

rotated.

D ӏࡾᩖɁʷʃʉɮ
ʪᄉႆ

DResulting in loss of 

machining time

M30; ......................................................................... ˿ᢉϦඨ The spindle stops.

G97 S818 M1003;..................................................... ˿ᢉȟᢆوᩒܿ * The spindle starts rotating.*

G50 S2000;

G00 T0202;

G96 S180 X70.0 Z10.0;

щɥҾҋȪȹȗɞȻȠȾɂ˿ᢉࡾ
ɂȬȺȾᢆوᣱ࣊ɥ़ȁȾ˨ȥȹ
ȗɑȬǿD ӏࡾᩖɁᅽ᎔ԇ

The spindle increases its speed 

gradually while the next tool is being 

indexed. 

D Reduced machining time

G01 Z5.0 F0.25;........................................................ 818 min�1 Ɂᢆوᣱ࣊Ⱥʹ˂ɹɥҒ
ҭ

The workpiece is machined at an 

RPM of 818 min�1
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2 าᜤ 2 NOTE

* ɹɮʍɹ M ɽ˂ʓ M1003 ɥΈႊȬɞȻǾ˿ᢉᢆوɁީ̘αհɥश
ȷȦȻȽȢǾඒɁʠʷʍɹɁ͎ɥᩒܿȨȮɞȦȻȟȺȠɑȬǿ

* Quick M code M1003 can start execution of the commands in the 

next block without waiting for the spindle rotation completion signal.

ӏࡾᩖᅽ᎔ԇʡʷɺʳʪɥΈȶȲکնǾ˿ᢉᢆوᣱ࣊ȟӏ
ȾɑȺӏᣱᴥນᣱᴦȬɞɁȺǾͺґ࣊ɁҰȾˢȾҒҭᣱࡾ
ȽʷʃʉɮʪɂᄉႆȪɑȮɦǿ

In the program to shorten processing time, no idle time occurs 

where the spindle speed reaches the cutting feedrate in one go 

before cutting is started.

2 ȷɁʡʷɺʳʪӏࡾᩖɥᢎȪȲɕɁȟ˩ᜤɁɺʳʟȺ
Ȭǿ

The following graph shows a comparison of the two programs.

5ȦɁɎȞǾൡюᠨᚐࣻʹ˂ɹɬʽʷ˂ʊᴥɴʡʁʱʽᴦᤆᢆȾ
ɕӏࡾᩖɥᅽ᎔ȬɞȦȻȟȺȠɑȬǿ

5Note that the operation time can also be reduced by using the 

in-machine running type work unloader (option).

1 ᒲӦᤆᢆȾȷȗȹɂǾҝё “ ൡಽͽᝢం ” 1 For the automatic operation, refer to the separate volume, 

“OPERATION MANUAL”.

G97 G00 X300.0 Z100.0 

S1146 M1003; ..........................................................
̈́˨ȥӏࡾɁȲɔǾ1146 min�1 ɑ
Ⱥӏᣱ

The speed increases up to 1146 

min�1 for finishing.

G50 S2000;

G00 T0404;

G96 S180 X50.0 Z10.0;

ˢȷɁӏࡾȟጶ̘ȬɞȻǾȬȣȾ
ඒɁӏࡾɁȲɔȾᣱ࣊ɥᝩȪɑ
Ȭǿ
D ӏࡾᩖɁᅽ᎔ԇ

Immediately after finishing one 

process, the spindle speed is 

adjusted for the next process. 

D Reduced machining time

G01 Z2.0 F0.25; ........................................................ 1146 min�1 Ɂᢆوᣱ࣊Ⱥʹ˂ɹɥ
Ғҭ

The workpiece is machined at an 

RPM of 1146 min�1

G97 G00 X300.0 Z200.0; ......................................... ɥᕶȻȨȭȾʉʶʍʒ࣊ᣱᢆو
ʢʍʓஉوժᑤͱᏚȾሉӦ

The tool moves to the point where 

the turret head can be rotated 

without decreasing the rotational 

speed.

M30; ӏࡾጶ̘ऻǾນᣱȮȭȾՁཟे࢜
ɥȪɑȬǿ
D ӏࡾᩖɁᅽ᎔ԇ

The tool returns to the zero point 

after completing machining without 

reducing the spindle speed. 

D Reduced machining time

1146 miní1

818 miní1

191 miní1

1146 miní1

818 miní1

0 1 2 3 4 5 6 7 8 9

0 1 2 3 4 5 6 7 8 9

Conventional Program (Spindle 
Speed)

Improved Program (Machining Time Reduced) (Spindle Speed) Reduction of 1 Second

ि఼Ɂʡʷɺʳʪᴥ˿ᢉᢆوᣱ࣊ᴦ 

ᩖᅽ᎔ԇʡʷɺʳʪᴥ˿ᢉᢆوᣱ࣊ ᴦ
1 ᇽᅽ᎔
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1 T ൡᑤ
T FUNCTION

2 าᜤ 2 NOTE

ȦȦȺᜤᢐȪȹȗɞʡʷɺʳʪɂǾҏа R ɥᐎਁȪȹȗɑȮɦǿ Tool tip R is not taken into consideration in program examples provided 

in this chapter.

T ൡᑤɂǾࡾщɥ֣ɆҋȪȲɝǾࡾщᛃඩᦀɥΈႊȪȹ࣋ൈ
ጕᜫްɥᚐșൡᑤȺȬǿ

The T function is used to select the specified tool and to set the 

coordinate system using the tool offset.

ɑȲǾᒲӦҏа R ᛃඩൡᑤȺ॒ᛵȽʑ˂ʉɕᝣɒɝɑȬǿ It also reads the data necessary to execute the automatic tool 

nose radius offset function.

1 “ ᒲӦҏа R ᛃඩ ”ᴥ247 ʤ˂ʂᴦ 1 “AUTOMATIC TOOL NOSE RADIUS OFFSET” (page 247)

ɬʓʶʃ T ȾፖȢ 4 ಓɁୣϏȺǾࡾщႭհȝɛɆࡾщᛃඩႭ
հɥ͎ȪɑȬǿ

A four-digit number entered following address T specifies a tool 

number and an tool offset number.

щȟɝ͇ȤɜɟȹȗɞʉʶʍʒʢʍʓɁʃࡾщႭհɂǾࡾ
ʐ˂ʁʱʽႭհȾȽɝɑȬǿțɃǾ12 ᜏҏ࿎իȺȕɟɃǾ
1 ႭȞɜ 12 ႭɑȺɁࡾщႭհȟȕɝɑȬǿ

A tool number is the same as the number of the turret station 

where the tool is installed. Therefore, the 12-station turret has 

the tool numbers “1” to “12”.

1 “ щढᛃඩࡾ ”ᴥ230 ʤ˂ʂᴦǾ“ щᐗᛃඩࡾ ”ᴥ232 ʤ˂ʂᴦ 1 “Tool Geometry Offset” (page 230), “Tool Wear Offset” 

(page 232)

2 าᜤ 2 NOTE

ቼ 2 ˿ᢉ̈́റȺɂǾࡾщढᛃඩᦀȻࡾщᐗᛃඩᦀɂǾպȫᛃඩ
ႭհȾᜫްȪȹȢȳȨȗǿ

With headstock 2 specifications, always set the same offset number in 

the tool geometry offset data and the tool wear offset data.

ᴹᛃඩႭհȻ T ɽ˂ʓɁᩜΡᜫްᴻ <Settings Relating to Offset Numbers and T Codes>

2 าᜤ 2 NOTE

۶वႊ Y ᢉʊʠʵʥʵʊɥΈႊȬɞکնǾNC ʛʳʫ˂ʉ No. 1098 ɥ
0 ȾᜫްȪȹȢȳȨȗǿ

When using an O.D. Y-axis double holder, set NC parameter No.1098 

to 0.

1. T ͎˩ 2 ಓᴥᐗᛃඩႭհᴦɂ͏˩ɁɛșȾȽɝɑȬǿ
5

1. The last two digits of the T command (wear offset number) are 

as follows;

1 ᵻ 10ᴥ10 ᜏᴦǾ1 ᵻ 12ᴥ12 ᜏᴦǾ1 ᵻ 16ᴥ16 ᜏᴦǾɑȲɂ 1

ᵻ 20ᴥ20 ᜏᴦ
1 - 10 (10 stations), 1 - 12 (12 stations), 1 - 16 (16 stations), or 

1 - 20 (20 stations).

2. ቼ 2 ˿ᢉ̈́റȺɂǾT ͎˩ 2 ಓᴥढˁᐗᛃඩႭհᴦ
ɂ͏˩ɁɛșȾȽɝɑȬǿ

2. With the headstock 2 specifications, the last two digits of the T 

command (geometry and wear offset number) are as follows;

ᴥ˿ᢉ 1ᴦPʦʉʽᤣᴷ1 ᵻ 10ᴥ10 ᜏᴦǾ1 ᵻ 12ᴥ12

ᜏᴦǾ1 ᵻ 16ᴥ16 ᜏᴦǾɑȲɂ 1 ᵻ 20ᴥ20 ᜏᴦ
When (spindle 1) P button is selected: 1 - 10 (10 stations), 1 - 

12 (12 stations), 1 - 16 (16 stations), or 1 - 20 (20 stations).

T[[[[;

• T[[[[; ............................ ˨ 2 ಓɁୣޏᴷ
щढᛃඩႭհࡾщႭհȻࡾ
ᴹቼ 2 ˿ᢉ̈́റᴻᴷࡾщႭհ

The first two digits of a T number:

Tool number and tool geometry offset 

number

<Headstock 2 Specifications>: 

Tool number

• T[[[[; ............................ ˩ 2 ಓɁୣޏᴷࡾщᐗᛃඩႭհ
ᴹቼ 2 ˿ᢉ̈́റᴻᴷ
щᐗᛃඩႭհࡾщढᛃඩႭհȻࡾ

The last two digits of a T number:

Tool wear offset number.

<Headstock 2 Specifications>:

The tool geometry number and tool wear 

offset number

NC ʛʳʫ˂ʉ
NC Parameter

ᜫްϏ
Setting Value

ൡᑤ
Function

No. 1098

0

T ͎˨ 2 ಓᴷ щႭհࡾ
T ͎˩ 2 ಓᴷ ढˁᐗᛃඩႭհ
The first two digits of the T command: Tool number

The last two digits of the T command: Geometry and wear offset number

1

T ͎˨ 2 ಓᴷ щႭհˁढᛃඩႭհࡾ
T ͎˩ 2 ಓᴷ ᐗᛃඩႭհ
The first two digits of the T command: Tool and geometry offset number

The last two digits of the T command: Wear offset number
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ᴥ˿ᢉ 2ᴦ`ʦʉʽᤣᴷ17 ᵻ 26ᴥ10 ᜏᴦǾ17 ᵻ 28ᴥ12

ᜏᴦǾ17 ᵻ 32ᴥ16 ᜏᴦǾɑȲɂ 21 ᵻ 40ᴥ20 ᜏᴦ
When (spindle 2) ` button is selected: 17 - 26 (10 stations), 

17 - 28 (12 stations), 17 - 32 (16 stations), or 21 - 40 (20 

stations).

ᴷ Example:

3. ਖ਼Ӧ࣋ൈጕൡᑤ̈́റᴥɴʡʁʱʽᴦȺɂǾਖ਼Ӧʬ˂ʓȺҏ࿎
իɥҾɝҋȪȹɕ࣋ൈጕȟᜫްȨɟɑȬǿ

3. If the machine has the manual coordinate system function 

(option), the coordinate system can also be set by indexing the 

turret in manual mode.

2 าᜤ 2 NOTE

ਖ਼Ӧ࣋ൈጕൡᑤᴥɴʡʁʱʽᴦӛɂǾ‘ ढɴʟʅʍʒ ’

႕ᬂ᚜ᇉɁɵ˂ʇʵᣜिൡᑤȟིӛȺɕǾਖ਼Ӧʬ˂ʓȺҏ
࿎իɥҾɝҋȪȲکնǾ˨ᜤɁᛃඩႭհȻȽɝɑȬǿ

When the manual coordinate system function (option) is valid, 

the offset numbers above are validated by indexing the turret in 

manual mode, even if the cursor follow-up function on the 

‘TOOL GEOMETRY OFFSET’ screen is invalid.

4. MDI ʬ˂ʓȺࡾщᛃඩɥᝣɒᣅɑȮȹȞɜӏࡾՁཟɥᜫްȬ
ɞȻȠɂǾඒɁ MAPPS ʛʳʫ˂ʉɥ 1 ȾᜫްȪȹȢȳȨȗǿ

4. When setting the workpiece zero point with the tool offset data 

read in MDI mode, set the following MAPPS parameter to 1:

No. 754 = 1ᴷ
T ͎ҏ࿎իҾҋȪɥ॒ᛵȻȬɞʹ˂ɹ࣋ൈጕᜫްൡᑤ : ӛ

No. 754 = 1:

Work coordinate system setting function that requires turret 

indexed by the T command: Valid

2 าᜤ 2 NOTE

No. 754 = 1 ȾȬɞȻǾਖ਼Ӧҏ࿎իҾҋȪȾɛɞ࣋ൈጕᜫްɂ
ȺȠɑȮɦǿ

With No. 754 = 1, the work coordinate system cannot be set by 

indexing the turret manually.

1 ൈጕɁᜫްศȾȷȗȹɂǾҝёൡಽͽᝢం࣋ “ ࡾ
щढᛃඩϏɁᜫް ” ȝɛɆ “ ൈጕɁᜫް࣋ ”

1 For how to set the work coordinate system, refer to the 

separate volume, OPERATION MANUAL “SETTING 

TOOL GEOMETRY OFFSET VALUE” and “SETTING 

OF COORDINATE SYSTEM”

1-1 щढᛃඩࡾ
Tool Geometry Offset

щɁ͎ཟࡾͱᏚȾȕɞৰȺǾȰɁ࢜щȟൡಽՁཟेࡾ
ᴥҏаᴦȞɜӏࡾՁཟᴥX0, Z0ᴦɑȺɁᠾᫌɥࡾщढᛃඩᦀ
ȻȗȗɑȬǿ

The data which describes the distance between workpiece 

zero point (X0, Z0) and the tool nose of the cutting tool 

positioned at the machine zero point, is called the tool 

geometry offset data.

NC ȟࡾщढᛃඩᦀɥᝣɓȦȻȾɛɝǾӏࡾՁཟȟขɔɜ
ɟǾXZ Ɂ࣋ൈጕȟᜫްȨɟɑȬǿ

The workpiece zero point is determined and the coordinate 

system (X-Z) set when the NC reads the tool geometry offset 

data.

2 าᜤ 2 NOTE

X ᢉտɁࡾщढᛃඩᦀɂᄽवϏȺȬǿ The tool geometry offset data in the X-axis should be set in diameters.

• T0101 ቼ 1 ˿ᢉϫ Spindle 1

• T0117 ቼ 2 ˿ᢉϫ Spindle 2

• T0121 ቼ 2 ˿ᢉϫᴥ20 ᜏᴦ Spindle 2 (20 stations)
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ᴷ Example:

щढᛃඩɁ͎ศࡾ Specifying the tool geometry offset

۶वࡾщɥʉʶʍʒʢʍʓɁ 1 ႭɁʃʐ˂ʁʱʽȾɝ͇
ȤɑȬǿ

An O.D. cutting tool is mounted in station No. 1, as shown in 

the diagram.

2 าᜤ 2 NOTE

щढᛃඩᦀɂǾ˨ᜤɁɛșȽȺɂ២ɁϏȾȽɝɑȬǿࡾ Input the tool geometry offset data as a negative value.

2 าᜤ 2 NOTE

щȧȻȾɷʭʽʅʵȬɞ॒ᛵɂȕɝɑȮɦǿඒࡾщढᛃඩɂǾյࡾ
ȾΈႊȬɞࡾщढᛃඩᴥT ͎ᴦɥᝣɒᣅɦȳȻȠǾҰɁࡾщढ
ᛃඩɂɷʭʽʅʵȨɟɑȬǿ

It is not necessary to cancel the tool geometry offset data for each 

cutting tool; the offset data is automatically canceled when the tool 

geometry offset command (T command) is read for the next tool.

8ឬ֖ 8WARNING

G50 Ⱥ࣋ൈጕɥᜫްȬɞکնɂǾʛ˂ʒʡʷɺʳʪɁܿཟȻ
ጶཟɥǾ॒ȭպȫϏȾȪȹȢȳȨȗǿ

When the coordinate system is set using G50, the start 

and end points of the part program must be the same 

point.

ʛ˂ʒʡʷɺʳʪɁఊऻȾɂǾ࣋ൈጕɥᜫްȪȲҒҭࡾщɁ
щᛃඩɥ॒ȭɷʭʽʅʵȪȹȢȳȨȗǿࡾ

At the end of a part program, the tool wear offset data of 

the cutting tool used to set the coordinate system must be 

canceled.

щࡾ
Tool

щႭհࡾ
Tool No.

щढᛃඩႭհࡾ
Tool Geometry Offset No.

щढᛃඩᦀᴥᄽवϏᴦࡾ
Tool Geometry Offset Data

۶वࡾщ
O.D. Cutting Tool

T01
1 Ⴍ

Tool No. 1

X �240 mm

Z �450 mm

450

+X

(T01)

+Z

2
4
0

I

Machine Zero Point

Workpiece Zero Point (X0, Z0)

ൡಽՁཟे࢜ͱᏚ

ӏࡾՁཟᴥX0, Z0ᴦ

O1;

N1; ........................................................................... ᴥ۶वᴦ (O.D.)

G50 S2000;

G00 T0101; ............................................................... “T0101” Ɂ͎ȾɛɝǾൡಽՁཟे
ͱᏚȾȝȤɞ࢜ 1 ႭɁࡾщɁ͎
ཟᴥҏаᴦȞɜǾ‘ ढɴʟʅʍʒ ’

႕ᬂɁ 1 ႭɁᛃඩᦀȳȤʁʟʒȪ
ȲͱᏚȾӏࡾՁཟɥᜫް

With the “T0101” command, the 

workpiece zero point is set at the 

position which is away from the 

programmed point (tool nose) of tool 

No. 1, positioned at the machine 

zero point, by the tool geometry 

offset data of tool No. 1 in the 

‘TOOL GEOMETRY OFFSET’ 

screen.

G96 S120 M03;

:
M01;
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ᚐȬщᛃඩɥɷʭʽʅʵȪȽȗȻǾʡʷɺʳʪɥᎱᣌȪࡾ
ɞȲɆȾǾࡾщᐗᛃඩᦀȳȤ࣋ൈȟȭɟȹȗȠɑȬǿܿཟ
ȻጶཟɁ࣋ൈȟȭɟɞȻǾȰɁґȳȤӏࡾҋᄉཟȟȭɟǾൡ
ಽюɁࢱຒȾȷȽȟɝɑȬǿ

If you do not cancel the tool wear offset data, the X and Y 

coordinate values will be shifted by the tool wear offset 

data each time the program is executed.  Displacement of 

the start and end points will shift the start point of the 

program, which could cause interference.

7า 7 CAUTION

G50 Ⱥ࣋ൈጕɥᜫްȬɞکնɂǾࡾщढᛃඩϏɥоӌȪȽ
ȗȺȢȳȨȗǿࡾщढᛃඩϏɥоӌȬɞȻǾӏࡾՁཟȟࡾ
щढᛃඩϏґȳȤʁʟʒȪȹǾൡಽюɁࢱຒȾȷȽȟɝ
ɑȬǿ

When the coordinate system is set using G50, do not input 

the tool geometry offset data.  If tool geometry offset data 

is input, the workpiece zero point will be shifted by the 

amount of the tool geometry offset data, which could 

cause interference.

1-2 щᐗᛃඩࡾ
Tool Wear Offset

щͱᏚɥҋȪȹɕǾȦɟɂᄑȽɕɁȺࡾщढᛃඩȺࡾ
᪨ȾҒҭ២ᔸȟȞȞȶȲکնɂǾࡾщɁᣟȥɗൡಽጕɁओॴ
ȾɛɝǾӦᄑᛃඩɕӏɢȶȹȠɑȬɁȺȦɟɥᛃඩȪɑȬǿ
ȨɜȾҏаɁқఙᐗɗᦀႇӏࡾ˹ɁҏаɁᐗȾɛɝ˪ᓦ
ֿɥҋȨȽȗȲɔȾᛃඩȪɑȬǿ

If the tool position is offset using the tool geometry offset data, 

it is simply the static offsetting.  In actual cutting, dynamic 

offsetting is also necessary to compensate for deflection of 

cutting tool and elastic deformation in mechanical system 

generated by the cutting force.  In addition, compensation for 

initial wear and wear during production of the cutting tools must 

also be made.  The tool wear offset function is used for 

dynamic offsetting to finish the workpiece within the specified 

tolerance.

2 าᜤ 2 NOTE

X ᢉտɁࡾщᐗᛃඩᦀɂᄽवϏȺȬǿ The tool wear offset data in the X-axis should be set in diameters.

ᴷ Example:

щᐗᛃඩɁ͎ศᴥ1ᴦࡾ Specifying the tool wear offset (1)

N1;

G50 X240.0 Z450.0;

G00 T0101; ............................................................... 1 ႭɁࡾщҾҋȪ Indexing the No. 1 tool.

: ӏࡾʡʷɺʳʪ Machining program

G00 X240.0 Z450.0;.................................................. ʛ˂ʒʡʷɺʳʪɁܿཟȻጶཟɂ
պȫ࣋ൈ

The end point of a part program 

must be the same point as the start 

point of the next part program.

T0100;....................................................................... щᐗᛃඩɷʭʽʅʵࡾ Canceling the tool wear offset data

M01;
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2 าᜤ 2 NOTE

˩َȾȝȗȹǾ̝ཟᨎ፷ɂࡾщᐗᛃඩҰɁࡾщጽᡅɥ᚜ȪǾ፷ɂ
щጽᡅɥ᚜ȪɑȬǿࡾщᐗᛃඩऻɁࡾ

The illustration below shows the tool paths, before and after offset for 

tool wear.

5ͅɁࡾщȾȷȗȹɕǾպȫɛșȽӦͽɥᎱɝᣌȪɑȬǿȪȲȟȶ
ȹǾʡʷɺʳʪ˨ȺɂǾࡾщᐗᛃඩႭհɥ͎ȬɞȳȤȺȬǿ
᪨ȾᛃඩᦀɥȷȤҋȬɁɂǾͽഈᐐɁ̜̈́ȺȬǿ

5The same procedure is used for other tools.  In a program, only the 

tool wear offset number is specified in a T command.  The actual 

offset data to be input must be found by the operator.

2 าᜤ 2 NOTE

1. щȧȻȾɷʭʽʅʵȬɞ॒ᛵɂȕɝɑȮࡾщᐗᛃඩɂǾյࡾ
ɦǿඒȾΈႊȬɞࡾщᐗᛃඩᴥT ͎ᴦɥᝣɒᣅɦȳȻȠǾҰ
ɁࡾщᐗᛃඩɂɷʭʽʅʵȨɟɑȬǿ

1. It is not necessary to cancel the tool wear offset data for each 

cutting tool; the offset data is automatically canceled when the tool 

wear offset command (T command) is read for the next tool.

2. T ͎ɥᚐșȻǾ‘ ᐗɴʟʅʍʒ ’ ႕ᬂȾᜫްȪȹȗɞࡾщᐗ
ᛃඩᦀȳȤʁʟʒȪɑȬǿ

2. The tool position is shifted by the amount set on the ‘TOOL WEAR 

OFFSET’ screen when a T command is executed.

ᴷ Example:

щᐗᛃඩɁ͎ศᴥ2ᴦᴥ2ࡾ ኙ͏˨ɁߤศɁᝩᴦ Specifying the tool wear offset (2) (Adjusting 

dimensions at two or more places)

щᐗᛃඩɁख़ႊᄑȽΈȗȻȪȹǾ1ࡾ టɁࡾщȾࡾщ
ᐗᛃඩɥᛓୣΈႊȪǾʡʷɺʳʪȨɟȲࡾщጽᡅɥᛃඩ
ȬɞȦȻȟȺȠɑȬǿ

By assigning more than one tool wear offset number for a 

single tool, it is possible to adjust the tool paths by different 

amounts to offset the cutting at two or more places.

˩َɁɛșȾ۹ȢɁࢃȟȕɝǾȨɜȾȰɟɜɁᄽवɁߤ
ศуࢃȟȠɆȪȗکնǾҒҭȽȼȾɛɝǾߤศȟуࢃ
юȾоɜȽȗȦȻȟȕɝɑȬǿȰȦȺ 1 టɁࡾщȾߦȪȹǾ
ȪȹǾᄻᄑɁࡾ᪨ȾӏщᐗᛃඩɥᛓୣΈႊȪɑȬǿࡾ
уࢃюȾоɜȽȗࢃɁߤศɥࡾщᐗᛃඩȺᛃඩȪɑȬǿ

When cutting a workpiece with multiple steps, as illustrated 

below, and if the tolerance at each diameter is strict, it is 

difficult to finish the workpiece to the required accuracy if the 

tool position is offset uniformly at each diameter.  In this 

case, it is necessary to use different offset data for each 

diameter.  After cutting the first workpiece, measure the 

щࡾ
Tool

щႭհࡾ
Tool No.

щᐗᛃඩႭհࡾ
Tool Wear Offset No.

щᐗᛃඩᦀࡾ
Tool Wear Offset Data

۶वࡾщ
O.D. Cutting Tool

T01
1 Ⴍ

Tool No. 1

X �0.06 mm

Z 0.03 mm

O1;

N1; ᴥ۶वᴦ (O.D.)

G50 S2500;

G00 T0101; ............................................................... “T0101” Ɂ͎ȾɛɝǾ‘ ᐗɴʟ
ʅʍʒ ’ ႕ᬂɁ 1 ႭɁᛃඩᦀȳȤʁ
ʟʒ

With “T0101” command, the tool 

position is offset by the offset data of 

tool No. 1 in the ‘TOOL WEAR 

OFFSET’ screen.

G96 S120 M03;

: ӏࡾʡʷɺʳʪ Machining program

M01;

+X

(0.030)

(�0.060)

Z-Axis Coordinate Value

After Tool Wear Offset

Before Tool Wear Offset

X-Axis Coordinate Data 
(in Diameter)

X-Axis Offset Data

Z-Axis Offset Data

Z ᢉ࣋ൈϏ

щᐗᛃඩऻࡾ

щᐗᛃඩҰࡾ

X ᢉ࣋ൈϏ ᴥᄽवϏᴦ

X ᢉᐗᛃඩᦀ

Z ᢉᐗᛃඩᦀ
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diameters and adjust the offset data as measured for each 

diameter to finish the workpiece within the specified 

tolerance.

2 าᜤ 2 NOTE

ቼ 2 ˿ᢉ̈́റȺɂΈႊȺȠɑȮɦǿ This feature cannot be used with headstock 2 specifications.

Ȧɟɥ᚜ȾɑȻɔɞȻǾඒɁɛșȾȽɝɑȬǿ This is summarized in the table below.

ȦɁɛșȾǾɑȭࡾщᐗᛃඩႭհɁ 01 ႭȻ 11 ႭȾպȫ
ߤщᐗᛃඩᦀɥоӌȪȹȝȠǾҒҭȪȲऻǾَᬂ˨Ɂࡾ
ศуࢃȾоɞɛșȾǾȰɟȱɟɁᛃඩᦀɥѓᜫްȪɑȬǿ

First, set the same tool offset data to the tool wear offset 

Nos. 01 and 11.  After cutting a workpiece, measure the 

dimensions and adjust the tool wear offset data so that the 

dimensions can be finished within the specified tolerance.

2 าᜤ 2 NOTE

1. ఊқɁӏࡾɂǾࡾщढᛃඩႭհȻࡾщᐗᛃඩႭհɁ 01 ႭȻ
11 ႭɁ˵ȾպȫᛃඩᦀɥоӌȪȹᚐȶȹȢȳȨȗǿ

1. For first cutting, set the same tool geometry offset and tool wear 

offset data for both tool offset data of Nos. 01 and 11.

O1;

N1;

G50 S3000;

G00 T0101; .............................................................. щᐗᛃඩႭհɁࡾ 1 ႭȺ I40, I60

ɁӏࡾɥᚐȗɑȬǿ
Using the tool specified in this block, 

40 mm and 60 mm diameter 

portions are machined using the 

offset data of tool wear offset 

number 1.

G96 S180 M03;

X16.0 Z20.0 M08;

G01 Z0 F1.0;

X39.99 F0.2;

Z�5.0 F0.1;

X59.99 F0.2;

Z�10.0 F0.1;

X80.0 Z�10.0 T0111 F0.2; ....................................... щᐗᛃඩႭհɁࡾ 11 ႭȺ I80 Ɂ
ӏࡾɥᚐȗɑȬǿ

Using the tool specified in this block, 

80 mm diameter portion is 

machined using the offset data of 

tool wear offset number 11.

Z�15.0 F0.1;

X104.0 F0.2;

G00 X150.0 Z100.0 M09;

M01;

5

10

15

I1
0

0

I8
0

0 �0
.0

1

I6
0

0 �0
.0

1
5

I4
0

0 �0
.0

2

I2
0 Rapid Traverse

Cutting Feed

ᣞɝ

Ғҭᣞɝ

ᛃඩɁտ
Offset Direction

щᐗᛃඩᦀࡾ
Tool Wear Offset Data

01 11

X 0.235 mm 0.230 mm

Z 0.150 mm 0.150 mm
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2. 2 ȷɁࡾщᐗᛃඩႭհɁ Z տɁᛃඩᦀɂǾࢠȾպȫϏȾȪȹ
ȢȳȨȗǿ

2. For the offset data in the Z-axis of the two tool wear offset number, 

always set the same offset data.

ᴷ Example:

Ɂᝩᴦ࣊щᐗᛃඩɁ͎ศᴥ3ᴦᴥʐ˂ʛᜏࡾ Specifying the tool wear offset (3) (Adjusting a taper 

angle)

Ⱥɼ˂ʂࡾщᐗᛃඩɁ࿑යȽΈȗȻȪȹǾʐ˂ʛӏࡾ
նɢȮɥᚐȗǾछȲɝɥȽȟɜʐ˂ʛɥᝩȬɞȦȻȟ
ȺȠɑȬǿ

The tool wear offset data may be used in a special method.  

Check the cut taper with a gage.  It is possible to adjust the 

finished taper using the results obtained from checking the 

contact between the cut taper and the gage.

2 าᜤ 2 NOTE

ቼ 2 ˿ᢉ̈́റȺɂΈႊȺȠɑȮɦǿ This feature cannot be used with headstock 2 specifications.

ᴹʐ˂ʛɁᜏ࣊ɥ۰Ȭɞศᴻ <To Adjust the Taper Angle>

• ཟ aɁ X ɥ۰ԇȨȮɞ • Change the X Value of Point a

O1;

N1;

G50 S2000;

G00 T0101; .............................................................. щᐗᛃඩႭհɁࡾ 1 ႭȺᣮࢠɁ
ศᛃඩɥᚐȗɑȬǿߤ

Using the tool specified in this block, 

ordinary offset for dimensions is 

made using the offset data of tool 

wear offset number 1.

G96 S180 M03;

X40.0 Z20.0 M08;

G01 Z0 F1.0;

X76.375 F0.2;

X106.375 Z�120.0 T0111 F0.05; ............................. щᐗᛃඩႭհɁࡾ 11 ႭȺʐ˂ʛ
Ɂᜏ࣊ᝩɥᚐȗɑȬǿ

Using the tool specified in this block, 

taper angle is adjusted using the 

offset data of tool wear offset 

number 11.

X130.0 F0.25;

G00 X250.0 Z100.0 M09;

M01;

120
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• ཟ bɁ Z ɥ۰ԇȨȮɞ • Change the Z Value of Point b

Ȧɟɥ᚜ȾɑȻɔɞȻǾඒɁɛșȾȽɝɑȬǿ This is summarized in the table below.

ȦɁɛșȾǾɑȭࡾщᐗᛃඩႭհɁ 01 ႭȻ 11 ႭȾպȫ
ߤщᐗᛃඩᦀɥоӌȪȹȝȠǾҒҭȪȲऻǾَᬂ˨Ɂࡾ
ศуࢃȾоɞɛșȾǾȰɟȱɟɁᛃඩᦀɥѓᜫްȪɑȬǿ

First, set the same tool offset data to the tool wear offset 

Nos. 01 and 11.  After cutting a workpiece, measure the 

dimensions and adjust the tool wear offset data so that the 

dimensions can be finished within the specified tolerance.

2 าᜤ 2 NOTE

1. ఊқɁӏࡾɂǾࡾщᐗᛃඩႭհɁ 01 ႭȻ 11 ႭɁ˵Ⱦպȫᛃ
ඩᦀɥоӌȪȹᚐȶȹȢȳȨȗǿ

1. For first cutting, set the same tool wear offset data for both tool 

offset data of Nos. 01 and 11.

2. கࡾщᐗᛃඩɂɷʭʽʅʵȮȭǾࡾщᐗᛃඩɥ͎Ȫɑ
Ȭǿ

2. Specify the new offset data (11) without canceling the existing 

offset data (01).

3. ࡾщᐗᛃඩႭհɁ͎ɂǾʐ˂ʛȺ͎ȪɑȬǿ 3. Specify the new offset number (11) at the taper cutting command 

point.

4. 2 ȷɁࡾщᐗᛃඩႭհɁ X ɑȲɂ Z տɁȼȴɜȞˢɁᛃඩ
ᦀɥʐ˂ʛɁژໄȾȬɞȲɔǾ॒ȭպȫϏȾȪȹȢȳȨȗǿ

4. Since either of the X or Z offset data of the two tool wear offset 

numbers is taken as the reference of the taper, always specify the 

same data for both offset numbers (01, 11).

5. ҏа R ɥ “0” ȻȪȹǾʡʷɺʳʪɥͽȪȹȗɑȬǿ 5. The program is created assuming that tool nose radius is R0.

6. ʡʷɺʳʪ͎ȟʃʒʶ˂ʒӏࡾȺǾᐗᛃඩɥΈႊȪȹʐ˂ʛ
ᛃඩɥᚐșکնɂǾ˩ᜤʡʷɺʳʪɁɛșȾ X ᢉɁሉӦȟȽȢȹ
ɕǾજउюɁ͎ɥᣜӏȪȹȢȳȨȗǿT ͎ɁȕɞʠʷʍɹȺ
X ᢉɁሉӦᦀȟ͎ȨɟȹȗȽȗȻǾʐ˂ʛᛃඩɂȰɁඒɁʠ
ʷʍɹȺӛȾȽɝɑȬǿ

6. When straight machining is specified in the program and executing 

taper offset using tool ware offset, add the command in 

parentheses shown below even if there is no X-axis movement. If 

X-axis movement is not specified in the block with the T command, 

taper offset is validated in the next block.

ʛʳʫ˂ʉ No. 1100 = 1ᴥൡಽҋᔸɁᜫްᴦɁȻȠ Parameter No. 1100 = 1 (default setting)

G00 T0101; G00 T0101;

X100.0 Z1.0; X100.0 Z1.0;

G01 (X100.0) Z�50.0 F0.2 T0111; G01 (X100.0) Z�50.0 F0.2 T0111;

ᴷ Example:

ɁᝩᴦࢥщᐗᛃඩɁ͎ศᴥ4ᴦᴥࡾ Specifying the tool wear offset (4) (Adjusting the groove 

width)

оɟӏࡾȾȝȗȹǾࡾщɁҏࢥɁᐗɁȲɔǾࢥɁߤ
ศȟуࢃȞɜ۶ɟɞکնȟȕɝɑȬǿȦɁɛșȽȻȠȾǾ
ɁࡿϫɁےȻծϫɁےȺҝɁࡾщᐗᛃඩᦀɥΈႊȪȹ
ᝩȪɑȬǿ

In a grooving operation, the cut groove width might fall 

outside the specified tolerance due to tool wear.  To offset, 

the groove width can be adjusted by setting different tool 

wear offset data for the right side wall and for the left side 

wall.

1
1

22

ᛃඩտ
Offset Direction

щᐗᛃඩᦀࡾ
Tool Wear Offset Data

01 11

X 0.196 mm 0.199 mm

Z 0.270 mm 0.270 mm
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2 าᜤ 2 NOTE

ቼ 2 ˿ᢉ̈́റȺɂΈႊȺȠɑȮɦǿ This feature cannot be used with headstock 2 specifications.

Ȧɟɥ᚜ȾɑȻɔɞȻǾඒɁɛșȾȽɝɑȬǿ This is summarized in the table below.

ȦɁɛșȾǾɑȭࡾщᐗᛃඩႭհɁ 01 ႭȻ 11 ႭȾպȫ
ߤщᐗᛃඩᦀɥоӌȪȹȝȠǾҒҭȪȲऻǾَᬂ˨Ɂࡾ

O1;

N1;

G50 S500;

G00 T0101; ............................................................... щᐗᛃඩႭհɁࡾ 1 ႭȺᣮࢠɁ
ศᛃඩɥᚐȗɑȬǿߤ

Using the tool specified in this block, 

ordinary offset for dimensions is 

made using the offset data of tool 

wear offset number 1.

G96 S80 M03;

X110.0 Z20.0 M08;

G01 Z�19.5 F2.0;

X102.0;..................................................................a
X95.1 F0.1; ..........................................................b
X102.0 F0.5; .........................................................a
Z�22.0;..................................................................c
X98.0 Z�20.0 F0.07; .............................................d
X95.0;....................................................................e
X102.0 W0.1 F0.5; ................................................f

X102.0 Z�17.0 F1.0 T0111; ..................................g щᐗᛃඩႭհɁࡾ 11 ႭȺࢥɁ
ᝩɥᚐȗɑȬǿ

Using the tool specified in this block, 

groove width is adjusted using the 

offset data of tool wear offset 

number 11.

X98.0 Z�19.0 F0.07; .............................................h
X95.0;....................................................................i

X95.0 Z�20.0 T0101 F0.1; ....................................e
G00 X110.0 W0.5;

Z20.0;

X150.0 Z100.0;

:

щᐗᛃඩႭհɁࡾ 1 ႭȺᣮࢠɁ
ศᛃඩɥᚐȗɑȬǿߤ

Using the tool specified in this block, 

ordinary offset for dimensions is 

made using the offset data of tool 

wear offset number 1.

6
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ᣞɝ

Ғҭᣞɝ

ᛃඩտ
Offset Direction

щᐗᛃඩᦀࡾ
Tool Wear Offset Data

01 11

X 0.160 mm 0.160 mm

Z 0.325 mm 0.315 mm
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ศуࢃȾоɞɛșȾǾȰɟȱɟɁᛃඩᦀɥѓᜫްȪɑȬǿ First, set the same tool offset data to the tool wear offset 

Nos. 01 and 11.  After cutting a workpiece, measure the 

dimensions and adjust the tool wear offset data so that the 

dimensions can be finished within the specified tolerance.

2 าᜤ 2 NOTE

1. ఊқɁӏࡾɂǾࡾщᐗᛃඩႭհɁ 01 ႭȻ 11 ႭɁ˵Ⱦպȫᛃ
ඩᦀɥоӌȪȹᚐȶȹȢȳȨȗǿ

1. For first cutting, set the same tool wear offset data for both tool 

offset data of Nos. 01 and 11.

2. கࡾщᐗᛃඩɂɷʭʽʅʵȮȭǾࡾщᐗᛃඩɥ͎Ȫɑ
Ȭǿ

2. Specify the new offset data (11) without canceling the existing 

offset data (01).

3. ࡾщᐗᛃඩႭհɁ͎ɂǾࡾщȟʹ˂ɹɛɝҋȲͱᏚɁ Z ᢉ
ሉӦኙᴥZ�17.0ᴦȺᚐȗɑȬǿ

3. Specify the new offset number (11) in the block where Z-axis 

movement (Z�17.0) is specified at the position the cutting tool has 

released from the workpiece.

4. 2 ȷɁࡾщᐗᛃඩႭհɁ X տɁᛃඩᦀɂǾࢠȾպȫϏȾȪȹ
ȢȳȨȗǿ

4. For the X offset data, specify the same data for both offset 

numbers (01, 11).

5. ҏа R ɥ “0” ȻȪȹǾʡʷɺʳʪɥͽȪȹȗɑȬǿ 5. The program is created assuming that tool nose radius is R0.
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S ൡᑤɂǾ˿ᢉɗࡾᢆوщ˿ᢉɁᢆوᣱ࣊ɗҒҭᣱ࣊ȝɛɆ
˿ᢉɁఊᯚᣱ࣊ɥǾɬʓʶʃ S Ⱥ͎ȬɞൡᑤȺȬǿ ɬʓʶ
ʃ S ɂ G97, G96, G50 ȻȻɕȾ͎ȪɑȬǿ

The S function is used to specify the rotation speed and the 

surface speed of the spindle or the rotary tool spindle, and the 

spindle speed limit with the address S.  The address S is 

specified with the G97, G96, and G50 commands.

ᝊጯɂյ G ɽ˂ʓɁʤ˂ʂɥȧՎྃȢȳȨȗǿ Please refer to the pages for each G code for details.

ᴹ˿ᢉɗࡾᢆوщ˿ᢉɁᢆوᣱ࣊ɥ͎Ȭɞᴥmin
�1ᴦᴻ <Specify Rotation Speed of Spindle or Rotary Tool Spindle 

(min�1)>

1 “G97 ˿ᢉᢆوᣱ࣊ˢްҤॅᴥ֚ᣱˢްҤॅɷʭʽʅʵᴦ”ᴥ141

ʤ˂ʂᴦ
1 “G97 Controlling Spindle Speed at Constant Speed (Constant 

Surface Speed Control Cancel)” (page 141)

ᴹҒҭᣱ࣊ɥ͎Ȭɞᴥm/minᴦᴻ <Specify Surface Speed (m/min)>

1 “G50 ˿ᢉఊᯚᢆوᣱ࣊Ǿ˿ᢉఊͲᢆوᣱ࣊ɁᜫްǾG96 Ғҭ
ᣱ࣊ˢްҤॅᴥ֚ᣱˢްҤॅᴦ”ᴥ138 ʤ˂ʂᴦ

1 “G50 Setting Maximum and Minimum Spindle Speeds, G96 Con-

trolling Constant Surface Speed (Constant surface speed con-

trol)” (page 138)

ᴹ˿ᢉɁఊᯚᢆوᣱ࣊ɥ͎Ȭɞᴥmin
�1ᴦᴻ <Specify Maximum Spindle Speed (min�1)>

1 “G50 ˿ᢉఊᯚᢆوᣱ࣊Ǿ˿ᢉఊͲᢆوᣱ࣊ɁᜫްǾG96 Ғҭ
ᣱ࣊ˢްҤॅᴥ֚ᣱˢްҤॅᴦ”ᴥ138 ʤ˂ʂᴦ

1 “G50 Setting Maximum and Minimum Spindle Speeds, G96 Con-

trolling Constant Surface Speed (Constant surface speed con-

trol)” (page 138)

G97 S_ M03(M04) ;

G97 S_ M203(M204);

G97 S_ M13(M14);

• G97 ..................................... ˿ᢉᢆوᣱ࣊ˢްҤॅ Specifies the constant spindle speed mode

• S .......................................... ˿ᢉᢆوᣱ࣊ᴥmin�1ᴦ Specifies the spindle speed (min�1).

• M03(M04) ............................ M03 Ⱥቼ 1 ˿ᢉȟඩᢆᴥM04 Ⱥቼ 1 ˿ᢉȟ
ᣡᢆᴦ

Specifies the spindle 1 rotation in the normal 

(reverse) direction.

• M203(M204) ........................ M203 Ⱥቼ 2 ˿ᢉȟඩᢆᴥM204 Ⱥቼ 2 ˿ᢉ
ȟᣡᢆᴦ

Specifies the spindle 2 rotation in the normal 

(reverse) direction.

• M13(M14) ............................ M13 Ⱥࡾᢆوщ˿ᢉȟඩᢆᴥM14 Ⱥࡾᢆو
щ˿ᢉȟᣡᢆᴦ

Specifies the rotary tool spindle rotation in 

the normal (reverse) direction.

G96 S_ M03(M04);

G96 S_ M203(M204);

• G96 ..................................... Ғҭᣱ࣊ˢްҤॅ Specifies the constant surface speed mode

• S .......................................... Ғҭᣱ࣊ᴥm/minᴦ Specifies the surface speed (m/min).

• M03(M04) ............................ M03 Ⱥቼ 1 ˿ᢉȟඩᢆᴥM04 Ⱥቼ 1 ˿ᢉȟ
ᣡᢆᴦ

Specifies spindle 1 rotation in the normal 

(reverse) direction.

• M203(M204) ........................ M203 Ⱥቼ 2 ˿ᢉȟඩᢆᴥM204 Ⱥቼ 2 ˿ᢉ
ȟᣡᢆᴦ

Specifies the spindle 2 rotation in the normal 

(reverse) direction.

G50 S_ Q_ ;

• G50 ..................................... ˿ᢉఊᯚᢆوᣱ࣊ᜫްɥ͎ Specifies the spindle speed limit setting 

mode

• S .......................................... ˿ᢉɁఊᯚᢆوᣱ࣊ᴥmin�1ᴦ Specifies the spindle speed limit (min�1).

• Q .......................................... ˿ᢉɁఊͲᢆوᣱ࣊ (min�1) Specifies the minimum spindle speed 

(min�1)
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2-1 Ғҭᣱ࣊ - ᄽव - ˿ᢉᢆوᣱ࣊ɁᩜΡ
Relationship among Cutting Speed, Diameter, and Spindle Speed

Ғҭᣱ࣊ˢްҤॅᴥG96 S_ᴦȟ͎ȨɟȲʡʷɺʳʪȺǾ
͎ȨɟȲࡾщͱᏚᴥX ᢉᴦɁ۰ԇȾߦȪȹǾࢠȾްȨɟȲ
Ғҭᣱ࣊ᴥS_ᴦȾȽɞɛșȽᢆوᣱ࣊Ⱥ˿ᢉɂᢆوȪɑȬǿ

When a program is executed in the G96 constant surface 

speed mode, the spindle is controlled to maintain the specified 

surface speed (S_ ) when the tool moves along the X-axis.

˿ᢉᢆوᣱ࣊ɥɔɞࣻ The formula to calculate spindle speed:

Nᴷ˿ᢉᢆوᣱ࣊ᴥmin�1ᴦ N : Spindle Speed (min�1)

VᴷҒҭᣱ࣊ᴥm/minᴦ V : Surface Speed (m/min)

Dᴷʹ˂ɹᄽवᴥmmᴦ D : Workpiece Diameter (mm)

Sᴷя֚လᴥ3.14ᴦ S : Circumference Constant (3.14)

10 20 30 40 50 60 70 80 90 100 110 120130140150

500

1000

1500

2000

50 m/mi

100 m/min

150 m/min

n200 m/mi

n250 m/mi

n

Spindle Speed (min�1)
Surface Speed 

Workpiece Diameter (mm)

˿ᢉᢆوᣱ࣊ᴥmin�1ᴦ
Ғҭᣱ࣊

ʹ˂ɹᄽवᴥmmᴦ

1000VN =
π • D
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3 F ൡᑤ
F FUNCTION

F ൡᑤɂǾࡾщɁᣞɝᦀɥɬʓʶʃ F Ⱥ͎ȬɞൡᑤȺȬǿ 

G01, G02, G03 ȽȼɁҒҭᣞɝ͎ȻȻɕȾ͎ȪɑȬǿ ɑ
ȲǾG98, G99 Ⱥɬʓʶʃ F ɁԨͱɥขްȪɑȬǿ

The F function is used to specify the feedrate of tools with 

address F.  The address F is specified with the linear or circular 

cutting commands such as G01, G02, and G03.  The units for 

the address F are determined by specifying the G98 or G99 

command.

1 • “G01 ҒҭᣞɝȾɛɞࡾщɁᄽ፷ሉӦ ”ᴥ73 ʤ˂ʂᴦ 1 • “G01 Moving Cutting Tool along Straight Path at Cutting 

Feedrate” (page 73)

• “G02 яउᛃᩖᴥտᴦǾG03 яउᛃᩖᴥՕտᴦ”

ᴥ79 ʤ˂ʂᴦ
• “G02 Circular Interpolation (Clockwise), G03 Circular 

Interpolation (Counterclockwise)” (page 79)

• “G98 ුґᣞɝ͎ǾG99 ᣞɝ͎ᢆوු ”ᴥ142 ʤ˂ʂᴦ • “G98 Feedrate per Minute Command, G99 Feedrate per 

Revolution Command” (page 142)

5G98lG99 ɁҒఉțɥᚐȶȲȻȠɂǾȲȾ F ɽ˂ʓɥ͎Ȭɞ॒
ᛵȟȕɝɑȬǿ

5When the G code mode is switched between the G98 mode and 

the G99 mode, it is necessary to specify an F code.

3-1 ˿ᢉ 1 ȕȲɝɁᣞɝᦀɥ͎Ȭɞᴥmm/revᴦᢆو
Specify Feedrate per Spindle Revolution (mm/rev)

1. ˢᓐȾ۶वӏࡾǾюवӏࡾǾɀȫҒɝӏࡾȽȼɁӏࡾʡʷɺ
ʳʪɂ G99 ʬ˂ʓȺͽȪɑȬǿ

5
1. Generally, O.D. cutting, I.D. cutting, thread cutting are 

programmed using the G99 command.

2. ᣞɝᣱ࣊ȾɂǾඒɁࣻȺ˫țɜɟɞҤ᪅ȟȕɝɑȬǿ 2. Feedrate is limited according to the following formula.

Fᴷᣞɝᣱ࣊ᴥmm/rev, in./revᴦ F: Feedrate (mm/rev, in./rev)

Nᴷ˿ᢉᢆوᣱ࣊ᴥmin�1ᴦ N: Spindle speed (min�1)

Rᴷఊ۾Ғҭᣞɝᣱ࣊ᴥ20000 mm/minᴦ R: Maximum cutting feedrate (20000 mm/min)

2 าᜤ 2 NOTE

1. ໃੵоɂ G99 ɁৰȾȽȶȹȗɑȬǿG98 ɥ͎ȪȽȗ᪅
ɝǾG99 ɥ͎Ȭɞ॒ᛵɂȕɝɑȮɦǿ

1. When power is turned on, the NC is in the G99 mode. Therefore, it 

is not necessary to specify the G99 command in a program unless 

the mode has been changed to the G98 mode.

2. ˢ࣊ᣞɝᣱ࣊ɥ͎ȬɞȻǾȪȗᣞɝᣱ࣊ɥ͎ȬɞɑȺǾպ
ȫᣞɝᣱ࣊ȟӛȺȬǿ

2. Once specified, the feedrate remains valid until another feedrate is 

specified.

3-2 1 ґᩖȕȲɝɁᣞɝᦀɥ͎Ȭɞᴥmm/min, q/minᴦ
Specify Feedrate per Minute (mm/min, q/min)

G99; ............................ ᣞɝ͎ᢆوු Specifies the feed per revolution mode

F_; ............................... ᴥmm/revᴦ࣊щɁᣞɝᣱࡾ Feedrate (mm/rev)

ʩʴᴥmm/revᴦ ɮʽʋᴥin./revᴦ Metric System (mm/rev) Inch System (in./rev)

R
NF < 25.4

R
× NF < 

G98; ............................ ුґᣞɝ͎ Specifies the feed per minute mode

F_; ............................... ᢆو ,ᴥᄽ፷ᢉᴷmm/min࣊щɁᣞɝᣱࡾ
ᢉᴷq/minᴦ

Feedrate (Linear axis:  mm/min, rotary axis: 

q/min)
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5

7า 7 CAUTION

G98 ɥ͎ȬɞȻǾ˿ᢉȟᢆوȪȹȗȽȢȹɕǾF Ⱥ͎Ȩ
ɟȲ 1 ґᩖȕȲɝɁᣞɝᦀȺࡾщȟሉӦȪɑȬǿʹ˂ɹȻҒ
ҭࡾщȽȼȟࢱຒȪȽȗɛșȾԚґȾาȪȹȢȳȨȗǿ
ᵘൡಽɁᆍૺᵚ

In the G98 mode, the tool moves at the feedrate specified 

by the F code even when the spindle is not rotating.  Make 

sure that the cutting tool will not strike the workpiece.

[Machine damage]

2 าᜤ 2 NOTE

1. G98 ɂɀȫҒɝӏࡾɥᚐșȻȠȾɂΈႊȺȠɑȮɦǿ 1. The G98 command cannot be used for thread cutting operation.

2. ˢ࣊ᣞɝᣱ࣊ɥ͎ȬɞȻǾȪȗᣞɝᣱ࣊ɥ͎ȬɞɑȺǾպ
ȫᣞɝᣱ࣊ȟӛȺȬǿ

2. Once specified, the feedrate remains valid until another feedrate is 

specified.

3. ࣊ȾȝȤɞᣞɝᣱࡾᢉȻͅɁҤॅᢉɥֆɓӏᢆوᢉȝɛɆᢆو F

ɂǾq/minᴥ1 ґᩖȕȲɝɁᢆوᜏ࣊ᴦȺ᚜ȨɟɞȲɔǾ᪨Ɂӏ
ȻɂႱȽɝɑȬǿ࣊ᣞɝᣱࡾ

3. The feedrate F specified for machining that is conducted using a 

rotary axis or by the combination of a rotary axis and other 

controlled axes is expressed in the format “q/min” (angle of rotation 

per minute) and, therefore, it differs from the actual cutting 

feedrate.

ᴹ᪨Ɂӏࡾᣞɝᣱ࣊ᴥfᴦɁɔᴻ <Calculating the Actual Machining Feedrate (f)>

1. ͎ᣞɝᣱ࣊ᴥFᴦɥɔɞȾɂǾ᪨ȾࡾщȟҒҭȬɞȻȠ
Ɂᣞɝᣱ࣊ɥขްऻǾඒࣻɥΈႊȪɑȬǿ

5
1. To calculate the feedrate F to be specified, use the formula 

below after determining an actual machining feedrate.

2. ᣞɝᣱ࣊ɁްኰٍɂඒɁȻȝɝȺȬǿ 2. The programmable feedrate range is given in the table below.

щȝɛɆʚ˂ʟɭ˂ʊɗʡʵɬɰʒʟɭʽɶɥΈႊȬɞȻࡾᢆو5
ȠȾ͎ȪɑȬǿ

5This mode is used when a rotary tool, and the bar feeder or the 

pull-out finger are used.

3-3 ̈́˨ȥӏࡾɁᣞɝ
Feedrate for Finishing

̈́˨ȥӏࡾɁᣞɝɂǾΈႊȬɞࡾщɁҏа R ȻӏᬂَࡾȾᇉ
Ȩɟȹȗɞ̈́˨ȥᬂዮȨȞɜขɑɝɑȬǿ

Feedrates for finishing are determined based on the nose 

radius of the cutting tool to be used and the surface roughness 

specified on the drawing.

G98;

G01 Z_ F100.0; ˿ᢉȟᢆوȪȹȗȽȢȹɕǾ
1 ґᩖȾ 100 mmǾࡾщȟሉ
ӦȪɑȬǿ

G98;

G01 Z_ F100.0; The cutting tool moves at a 

rate of 100 mm/min even 

when the spindle is not 

rotating.

R

2SR u F
360

f =

F:
R:
f:

Center of Rotation

Angular Velocity F

Tangential Speed f

Feedrate to be Specified (q/min)
Workpiece Radius (mm)

Actual Machining Feedrate (mm/min)

॑˹ᢆو
ᜏᣱ࣊ F

፷ᣱ࣊ f ͎ᣞɝᣱ࣊ᴥq/minᴦ
ʹ˂ɹɁԡवᴥmmᴦ
ᴥmm/minᴦ࣊ᣞɝᣱࡾ᪨Ɂӏ

360 × f
2πRF = 

ʩʴᴥmm/minᴦ ɮʽʋᴥin./minᴦ

1 ᵻ ᣞɝᣱ࣊ 0.01 ᵻ
ᣞɝᣱ࣊

Metric System 

(mm/min)
Inch System (in/min)

1 to rapid 

traverse rate 25.4
0.01 to

Rapid traverse rate
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ᴹျᄑ̈́˨ȥᬂዮȨᴻ <Ideal Surface Roughness for Finishing>

(mm/rev)

2 าᜤ 2 NOTE

᚜˹ɁୣϏɂአࣻȾɛɝአҋȪȲୣϏȽɁȺǾ᪨ɁӏࡾȺɂࡾщ
ɁሶҋȪᦀǾʋʭʍɷʽɺৰȝɛɆൡಽȽȼɁળӦȾɛȶȹǾ᚜˹
Ɂᣞɝᣱ࣊ȺӏࡾȪȹɕǾᬂዮȨȟҋȽȗȦȻȟȕɝɑȬǿ

The values indicated above are theoretical values obtained in 

calculation. During actual cutting, the specified surface roughness may 

not be achieved, depending on various factors. Factors that can effect 

finishing accuracy include how far the tool projects, how the workpiece 

is clamped or vibration.

Nr

f

Rmax

Insert
ʚɮʒᴥʋʍʡᴦ

ျᄑ̈́˨ȥᬂዮȨɁఊ۾ϏᴥRmax = Ryᴦ

ᴥmm/revᴦ࣊щɁᣞɝᣱࡾ

щɁҏаࡾ Rᴥmmᴦ

Rmax = 

Rmax :

f:

Nr :

f 2

8 • Nr

Maximum value of ideal finish surface 
roughness (Rmax = Ry)

Feedrate (mm/rev)

Tool nose radius (mm)

ᬂዮȨᜤհ
Surface Roughness 

Symbol

᚜ᇉ
Indication

Rmax (mm)

Nr

0.4 0.5 0.8 1.0

25-S
0.025 ͏˩
Max. 0.025

0.2828 0.3162 0.4000 0.4472

18-S
0.018 ͏˩
Max. 0.018

0.2400 0.2683 0.3394 0.3794

12-S
0.012 ͏˩
Max. 0.012

0.1959 0.2190 0.2771 0.3098

6-S
0.006 ͏˩
Max. 0.006

0.1385 0.1549 0.1959 0.2190

3-S
0.003 ͏˩
Max. 0.003

0.0979 0.1095 0.1385 0.1549

1.5-S 0.0015 ͏˩
Max. 0.0015

0.0692 0.0774 0.0979 0.1095

0.8-S
0.0008 ͏˩
Max. 0.0008

0.0506 0.0565 0.0715 0.0800

0.4-S
Max. 0.0004

Max. 0.0004
0.0357 0.0400 0.0505 0.0565
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1 ᒲӦҏа R ᛃඩ
AUTOMATIC TOOL NOSE RADIUS OFFSET

ҏа R ȻɂࡾщɁҏаԡवɁȦȻȺȬǿࡾщɁҏаɂǾ˩َ
ɁɛșȾ˽ɒᴥҏа Rᴦȟ͇ȗȹȗɑȬǿȦɁȲɔǾʡʷɺ
ʳʪ˨Ɂ͎ཟȻ᪨ɁҒҭཟɂႱȽɝɑȬǿ

The tool nose does not have a sharp edge but is slightly 

rounded (tool nose radius) as illustrated below.  Therefore, the 

point of the tool nose used for programming differs from the 

actual cutting point.  The tool nose radius offset function is 

used to eliminate dimensional errors caused by this difference.

ҏа R ɁȦȻɥᐎਁȪȽȗȺʡʷɺʳʪɥͽȬɞȻǾ˩ᜤ
ȾᇉȬɛșȽҭᤈȡɗҭරȪȟᄉႆȪɑȬǿ

If a program is created without taking the nose radius into 

consideration, it will cause excessive or insufficient cutting.

ҭᤈȡɗҭරȪȟᄉႆȪȽȗɛșȾǾȦȦȺᝢȬɞᒲӦҏ
а R ᛃඩɥΈႊȪȹǾʡʷɺʳʪɥͽȪɑȬǿ

The automatic tool nose radius offset function is used to 

eliminate excessive or insufficient cutting.

Actual Cutting Point

Programmed Point

᪨ɁҒҭཟ

ʡʷɺʳʪ˨Ɂ͎ཟ

 ӏࡾՁཟ  ͎ཟ • Ғҭཟ

 Workpiece Zero Point  Programmed Point • Actual Cutting Point

1. ˿ᢉ˹॑፷ȾٹᄽȽብᬂҒҭᴥX ᢉտᴦ
Facing carried out perpendicular to the spindle center line 

(Cutting in the X-axis direction)

͎ཟȻҒҭཟȟպˢ፷
˨ȾȕɞȲɔǾҭɝරȪ
ɂȕɝɑȮɦǿ

There is no uncut material 

left since the programmed 

point and the actual 

cutting point lie on the 

same line.

2. ˿ᢉ˹॑፷ȾࢲᚐȽ۶वǾюवҒҭᴥZ ᢉտᴦ
O.D. or I.D. cutting carried out in parallel with the spindle center 

line (Cutting in the Z-axis direction)

͎ཟȻҒҭཟȟպˢ፷
˨ȾȕɞȲɔǾҭɝරȪ
ɂȕɝɑȮɦǿ

There is no uncut material 

left since the programmed 

point and the actual 

cutting point lie on the 

same line.

3. ʐ˂ʛҒҭ
Taper cutting

ᬂɝǾʐ˂ʛӏࡾɥᚐ
șȻȠȾǾҏа R ɥᐎț
ȭȾʡʷɺʳʪɥͽȬ
ɞȻǾَࡿɁɛșȾǾҭ
රȪɗҭᤈȡȟᄉႆȪɑ
Ȭǿ

If taper cutting, including 

chamfering, is 

programmed without 

taking into consideration 

the radius of the tool 

nose, dimensional errors 

will occur due to overcut 

or uncut portion as 

illustrated on the left.

Uncut Portion

Overcut Portion

ҭරȪґ

ҭᤈȡґ
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ᴹቼ 1 ˿ᢉɁᛃඩտᴻ <Tool Nose Radius Offset Direction for Spindle 1>

4. яउҒҭ
Arc cutting

ҏа R ɥᐎțȭȾʡʷɺ
ʳʪɥͽȬɞȻǾَࡿ
ɁɛșȾǾَᬂᣮɝɁя
उढȾȽɝɑȮɦǿ

If arc cutting is 

programmed without 

taking into consideration 

the radius of the tool 

nose, dimensional errors 

will occur due to overcut 

or uncut portion as 

illustrated on the left.

G01(G00) G41 X_ Z_ F_ ;

G01(G00) G42 X_ Z_ F_ ;

G01(G00) G46 X_ Z_ F_ ;

G01(G00) G40 X_ Z_ I_ K_ F_ ;

• G01(G00) ............................ ҏа R ᛃඩɥ͎Ȭɞᛃᩖʬ˂ʓɁᤣ
G00ᴷᣞɝ
G01ᴷҒҭᣞɝ

Calls the interpolation mode in which the 

tool nose radius offset function is specified.

G00: Rapid traverse

G01: Cutting feed

• G41 ..................................... ҏа R ᛃඩࡿϫ
ʡʷɺʳʪɁᚐտȾߦȪȹǾࡿϫȾҏ
аɥᛃඩȪɑȬǿ

Calls the tool nose radius offset (left) 

function.

The tool position is offset to the left in 

reference to the tool advancing direction.

• G42 ..................................... ҏа R ᛃඩծϫ
ʡʷɺʳʪɁᚐտȾߦȪȹǾծϫȾҏ
аɥᛃඩȪɑȬǿ

Calls the tool nose radius offset (right) 

function.

The tool position is offset to the right in 

reference to the tool advancing direction.

• G46 ...................................... ҏа R ᛃඩᒲӦտҜҝ
͑ҏаͱᏚȻʡʷɺʳʪȾɛɞሉӦ͎
ȾɛɝǾᛃඩտɥᒲӦᄑȾҜҝȪǾҏа
ɥᛃඩȪɑȬǿ

Tool tip R offset automatic direction 

determination

Automatically determines the offset direction 

and offsets the tool center point based on 

the imaginary tool tip position and the 

programmed tool movement direction.

• G40 ..................................... ҏа R ᛃඩɷʭʽʅʵ Cancels the tool nose radius offset function.

• X, Z ..................................... ͎ȬɞʠʷʍɹɁጶཟ࣋ൈ Specifies the coordinate values of the end 

point.

• I, K ....................................... ඒɁʠʷʍɹɁጨయढɁտɥ͑ᜫް
ȬɞکնȾǾȰɁտɥʣɹʒʵȺ͎

ᴥI ɂԡवϏᴦ

When making an imaginary setting that 

represents the direction of the workpiece 

shape in the following block, the direction 

ratio for this setting is specified as a vector, 

with “I” as the radius command.

• F .......................................... ᣞɝᣱ࣊ Specifies the feedrate.

 ӏࡾՁཟ  ͎ཟ • Ғҭཟ

 Workpiece Zero Point  Programmed Point • Actual Cutting Point

Uncut Portion
ҭරȪґ

G42

G41

Tool Advancing 
Direction

Workpiece

Tool Advancing 
Direction

ᚐտ

ʹ˂ɹ

ᚐտ
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7า 7 CAUTION

ʡʷɺʳʪͽᐐɂǾҏаɁጽᡅɥԚґᜓȪȹ G41, G42

ɥΈȗґȤȹȢȳȨȗǿ
ᵘࡾщɁᆍૺǾӏࡾ˪ᓦᵚ

The programmer must thoroughly understand the nature 

of the G41 and G42 functions as well as the tool paths to 

be generated.

[Tool breakage/Machining defect]

ᴹቼ 2 ˿ᢉɁᛃඩտᴻ <Tool Nose Radius Offset Direction for Spindle 2>

2 าᜤ 2 NOTE

ቼ 1 ˿ᢉႊɁʡʷɺʳʪɥቼ 2 ˿ᢉႊȾሉȪȹΈႊȬɞکնɂǾZ ᢉ
ɁʡʳʃտȻʨɮʔʃտǾҏа R ᛃඩ G41, G42 Ɂᛃඩտȟᣡ
ȾȽɞȦȻȾาȪȹʡʷɺʳʪɥͽȪȹȢȳȨȗǿ

When using programs created for the spindle 1 on the spindle 2 side, 

pay careful attention to the “+/�” direction of the Z-axis and the 

direction of tool nose radius offset when creating programs for such 

purposes since they will be reversed.

1-1 ᒲӦҏа R ᛃඩᴥG40, G41, G42ᴦɥΈႊȬɞȲɔɁᜫް
Set to Use Automatic Tool Nose Radius Offset Function (G40, G41, G42)

4 4

4 4

͑ҏаͱᏚ Imaginary Tool Tip Position

᪨ɁҒҭཟȻԖҝȬɞȲɔȾǾʡʷɺʳʪȺɁ͎ཟɥ͑
ҏаͱᏚȻȗȗɑȬǿ

To identify the point which is used for programming, the term 

“imaginary tool tip position” is used.

͑ҏаཟɥ 0 ᵻ 9 ɑȺɁႭհȺ ‘ ᐗɴʟʅʍʒ ’ ႕ᬂɁ
“C” ȾᜫްȬɞ॒ᛵȟȕɝɑȬǿ

It is necessary to set the code number (0 to 9) which 

represents the imaginary tool tip position to the C column 

displayed on the ‘TOOL WEAR OFFSET’ screen.

2 าᜤ 2 NOTE

1. ͑ҏаͱᏚɂǾࡾщढȝɛɆʉʶʍʒʢʍʓɋɁࡾщɁ͇
ȤศȾɛȶȹขɑɝɑȬǿ͑ҏаͱᏚɂᛃඩᦀȻպറȾǾҰ
ɕȶȹᜫްȪȹȝȗȹȢȳȨȗǿ

1. The imaginary tool tip position, in reference to the center of the tool 

nose, is determined according to the tool shape and the tool 

mounting method in the turret head. The imaginary tool tip position 

data must be set in advance as with tool offset data.

G42

G41

+X

+Z

Tool Advancing Direction

Workpiece

Tool Advancing Direction

ᚐտ

ʹ˂ɹ

ᚐտ

ΈႊȬɞյࡾщɁ “ ͑ҏаͱᏚ ”ᴥ249 ʤ˂ʂᴦɥᜫ
ް

Setting the “Imaginary Tool Tip Position” (page 249) of 

the Tools to be Used

“ ҏа R Ɂᜫް ”ᴥ252 ʤ˂ʂᴦ “Setting Tool Nose Radius” (page 252)

“ ᛃඩտɁް ”ᴥ252 ʤ˂ʂᴦ “Specifying Offset Direction” (page 252)



ᒲӦҏа R ᛃඩ
AUTOMATIC TOOL NOSE RADIUS OFFSET250

2. G46 ɥΈႊȬɞکնǾ͑ҏаͱᏚɂ 1 ᵻ 8 ɑȺɁႭհȺᜫްȪ
ȹȢȳȨȗǿ

2. When G46 is used, set the imaginary tool tip position with a 

number from 1 to 8.

2 าᜤ 2 NOTE

ൡሗɗҤॅᚽᏚȕɞȗɂ̈́റȾɛɝǾࡾщᛃඩጸୣȟ۰ɢɞکնȟȕ
ɝɑȬǿ

The number of tool offset data pairs will vary according to the machine 

model and the NC and machine specifications.

162

483

57 0
9R

+Z

+X

0 to 9: Imaginary Tool Tip Position
0 ᵻ 9ᴷ͑ҏаͱᏚ

C
͑ҏаͱᏚ

Imaginary Tool Tip Position

ˢᓐ
Examples

0
ᣮࢠȺɂǾҏа R Ɂ˹॑ɥ͑ҏаȻȪȹ͎ȬɞȦȻɂȕɝɑȮɦǿ
In normal operation, the center of the tool nose is not specified as the imaginary tool 

tip position.

1

2

3

4

5

ˢᓐȾǾȦɁɛșȽ͑ҏаͱᏚɥ͎ȬɞɂǾɎȻɦȼȕɝɑȮɦǿ
In normal operation, to specify such point is really rare.

6

7

.

Workpiece
ӏࡾ࿎
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2 าᜤ 2 NOTE

ʹ˂ɹɁढȾɛȶȹɂǾ˨ᜤɁȻႱȽȶȲཟᴥႭհᴦɥ͎ȪȲ
ȟɛȗکնɕȕɝɑȬǿ

The number indicated above for the imaginary tool tip position (T 

number) is for general applications and, in some cases, specifying a T 

number different from this indication might give better results.

ʡʷɺʳʪͽᐐȟʎ˂ʴʽɺʁ˂ʒɥͽȬɞȻȠǾʡʷʅʃʁ˂
ʒ˨Ⱦ͑ҏаͱᏚᴥ͎ཟᴦɥႭհȺᜤȪȹȢȳȨȗǿ

The most appropriate T number should be determined and specified 

on the process sheet by a programmer when he/she creates the 

tooling sheet.

ȻȪȹǾ۶वࡾщȻюवࡾщȺǾ͑ҏаȾȷȗȹᝢȪ
ɑȬǿ

The imaginary tool tip position is explained below using an 

O.D. cutting tool and an I.D. cutting tool as examples.

ᴹ۶वࡾщᴻ <O.D. Cutting Tool>

˩َɛɝ͑ҏаͱᏚɂǾ“3” ȾȽɝɑȬǿ The imaginary tool tip position in reference to the center of tool 

nose is defined by the T number “3”.

͑ҏаͱᏚɂǾT ɽ˂ʓɁ˩ 2 ಓɁୣϏȾߦख़ȪȲᛃඩႭ
հȾᜫްȪɑȬǿ

The imaginary tool tip position code number (T number) should 

be set for offset number that corresponds to the last two digits 

of a T code.

щႭհȟࡾ “T0202” ɁکնǾ‘ ᐗɴʟʅʍʒ ’ ႕ᬂɁ “2”

Ɂ C Ⱦ “3” ɥᜫްȪɑȬǿ
When setting the selected T number for “T0202” tool, set “3” to 

the C column for offset number “2” on the ‘TOOL WEAR 

OFFSET’ screen.

ᴹюवࡾщᴻ <I.D. Cutting Tool>

˩َɛɝ͑ҏаͱᏚɂǾ“2” ȾȽɝɑȬǿ The imaginary tool tip position in reference to the center of tool 

nose is defined by the T number “2”.

8

9
0 ႭɁکնȻպȫ
Same as in the case of “0”.

C
͑ҏаͱᏚ

Imaginary Tool Tip Position

ˢᓐ
Examples
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͑ҏаͱᏚɂǾT ɽ˂ʓɁ˩ 2 ಓɁୣϏȾߦख़ȪȲᛃඩႭ
հȾᜫްȪɑȬǿ

The imaginary tool tip position code number (T number) should 

be set for offset number that corresponds to the last two digits 

of a T code.

щႭհȟࡾ “T0303” ɁکնǾ‘ ᐗɴʟʅʍʒ ’ ႕ᬂɁ “3”

Ɂ C Ⱦ “2” ɥᜫްȪɑȬǿ
When setting the selected T number for “T0303” tool, set “2” to 

the C column for offset number “3” on the ‘TOOL WEAR 

OFFSET’ screen.

ҏа R Ɂᜫް Setting Tool Nose Radius

G41, G42, G46 ɁᒲӦҏа R ᛃඩɥΈႊȬɞȻȠɂǾࡾщɁ
ҏа R ɥ ‘ ढɴʟʅʍʒ ’ ႕ᬂȞ ‘ ᐗɴʟʅʍʒ ’ ႕ᬂɁ
ȼȴɜȞˢɁ “R” ȾᜫްȬɞ॒ᛵȟȕɝɑȬǿ

When the automatic tool nose radius offset function, called by 

the G41, G42 or G46 is used, it is necessary to set the tool 

nose radius to the R column in either the ‘TOOL GEOMETRY 

OFFSET’ or ‘TOOL WEAR OFFSET’ screen.

щɁҏаࡾ R ɂǾT ɽ˂ʓȺ͎ȬɞᛃඩႭհȾߦख़Ȫȹᜫ
ްȪɑȬǿ

The offset number for which the nose radius is set should 

correspond to the offset number which is specified in a T code.

1 T ɽ˂ʓȾȷȗȹɂǾ“T ൡᑤ ”ᴥ229 ʤ˂ʂᴦɥՎྃǿ 1 For a T code, refer to “T FUNCTION” (page 229).

2 าᜤ 2 NOTE

‘ ढɴʟʅʍʒ ’ ႕ᬂȻ ‘ ᐗɴʟʅʍʒ ’ ႕ᬂɁ˵ȾǾࡾщɁҏ
а R ɥᜫްȬɞȻ 2 ȾᛃඩȟȞȞɝǾҭරȪɗҭᤈȡȟᄉႆȪɑ
Ȭǿ

If the nose radius is set to the R column in both of the ‘TOOL 

GEOMETRY OFFSET’ and ‘TOOL WEAR OFFSET’ screens, offset is 

made by both of the input data, causing excessive or insufficient 

cutting.

ᛃඩտɁް 0 Specifying Offset Direction

ᛃඩȬɞտɂǾʡʷɺʳʪɁᚐտȾߦȪȹࡾщɥࡿϫ
ȾᛃඩȬɞ G41ǾծϫȾᛃඩȬɞ G42 ȝɛɆ͑ҏаͱᏚȻ
ʡʷɺʳʪȾɛɞሉӦ͎ȾɛɝᛃඩտɥᒲӦҜҝȬɞ
G46 Ɂ 3 ᣮɝȪȞȕɝɑȮɦǿ

There are only three directions for offsets; offset to the left 

viewed in the direction of tool advance (G41) or the right 

viewed in the direction of tool advance (G42), or automatic 

determination based on the imaginary tool tip position and the 

programmed tool movement direction (G46).

ᛃඩȪȲȗտȟขɑȶȲɜǾȰɁ G ɽ˂ʓɥʡʷɺʳʪɁ
˹Ⱦ͎ȪɑȬǿ

When the direction the tool paths should be offset is 

determined, specify the corresponding G code to the program.

͎ȬɞͱᏚɗา̜ᬱȾȷȗȹɂǾඒᬱɛɝᭉɥΈႊȪ
ȹᝢȪɑȬǿ

The location where the G code should be specified in a 

program and related cautions are explained in the following 

sections.
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AUTOMATIC TOOL NOSE RADIUS OFFSET

ᒲӦҏа R ᛃඩɁፏ࣋ߦൈҒఉț Switching Absolute Coordinate during Automatic Tool 

Nose Radius Offset

ᒲӦҏа R ᛃඩǾፏ࣋ߦൈϏɥ͑ҏаͱᏚᴥҏа R ɥֆ
ɓᴦȺ᚜ᇉȬɞȞǾʡʷɺʳʪ͎ͱᏚȺ᚜ᇉȬɞȞɥ˩ᜤ
ʛʳʫ˂ʉᜫްȺҒɝఉțɞȦȻȟȺȠɑȬǿ

During the automatic tool nose radius offset, whether 

displaying the absolute coordinate by the imaginary tool tip 

position (including nose radius) or by the programmed position 

can be switched by the parameter setting below.

No. 1227.3 No. 1227.3

0ᴷ͑ҏаͱᏚ᚜ᇉᴥҏа R ɥֆɓᴦᴥҋᔸɁᜫްᴦ 0: displaying the imaginary tool tip position (including tool nose 

radius) (default setting)

1ᴷʡʷɺʳʪ͎ͱᏚ 1: programmed position

G46 Ɂᛃඩտ Direction of Offset Determined by G46

G41, G42 ɁᛃඩտɂǾȰɁ G ɽ˂ʓȾɛɝขްȨɟɑȬ
ȟǾG46 ɁکնɂǾ͑ҏаͱᏚȻሉӦտȾɛɝǾ˩᚜Ⱦ
िȶȹᒲӦᄑȾขްȨɟɑȬǿ

If the G41 or G42 command is used to call up the tool nose 

radius offset function, the direction of offset is determined by 

the specified G command. In comparison to these G 

commands, the G46 command is used to call up the tool nose 

radius offset function in which the direction of offset is 

automatically determined from the imaginary tool tip position 

and the direction of movement in the manner indicated in the 

table below.

2 าᜤ 2 NOTE

1. ᚜˹ uԱɂǾ͎ȨɟȲሉӦտȻ͑ҏаͱᏚȞɜɂǾᛃඩ
տȟขްȨɟȽȗȦȻɥᇉȪɑȬǿ

1. The cross symbol (u) indicates that the direction of offset cannot be 

determined from the programmed direction of axis movement and 

the imaginary tool tip position.

2. ᚜˹Ɂ E ԱɂǾ45q տɁሉӦտɥᇉȪɑȬǿᴥͅɁሉӦտ
ɕǾȦɟȻպȫȺȬǿᴦ

2. Arrow symbols indicate the direction of tool tip (axes) movements. 

The symbol (E), for example, indicates the axes (tool tip) move in 

the 45q direction.

ҏаɁᛃඩɁտ
Offset Direction

ҏаɁᚐտ
Tool Nose Moving 

Direction

͑ҏаͱᏚ
Imaginary Tool Tip Position

ҏаɁᛃඩɁտ
Offset Direction

ҏаɁᚐտ
Tool Nose Moving

Direction

ሉӦտᴥ͑
ҏаͱᏚ 1

ᵻ 4ᴦ
Moving 

Direction 

(imaginary tip 

position: 1 to 4)

ծ
Right

ծ
Right

ࡿ
Left

ࡿ
Left

\ ծ
Right

\ ࡿ
Left

D

ሉӦտᴥ͑
ҏаͱᏚ 5

ᵻ 8ᴦ
Moving 

Direction 

(imaginary tool 

tip position: 5 

to 8)

E \ ծ
Right

\ ࡿ
Left

ࡿ
Left

ծ
Right

ծ
Right

ࡿ
Left

ࡿ
Left

ծ
Right

ծ
Right

ࡿ
Left

ࡿ
Left

\ ծ
Right

\ W

Q ࡿ
Left

\ ծ
Right

\ ࡿ
Left

ࡿ
Left

ծ
Right

ծ
Right

ࡿ
Left

ࡿ
Left

ծ
Right

ծ
Right

\ ࡿ
Left

\ ծ
Right

A

Z \ ࡿ
Left

\ ծ
Right

ծ
Right

ࡿ
Left

ࡿ
Left

ծ
Right

ծ
Right

ࡿ
Left

ࡿ
Left

ծ
Right

ծ
Right

\ ࡿ
Left

\ X

C ծ
Right

\ ࡿ
Left

\ ࡿ
Left

ծ
Right

ࡿ
Left

ࡿ
Left

1 2 3 4 5 6 7 8
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3. ᚜˹Ɂ ԱɂǾ45qɛɝ۾ȠȢ 135qɛɝߴȨȗኰٍɁሉӦտ

ɥᇉȪɑȬǿ ᴥͅɁሉӦտɕǾȦɟȻպȫȺȬǿᴦ

3. If the tool tip (axes) movement direction is indefinite and can be 

determined only in a certain range, it is expressed by two arrow 

symbols with arc in dots. The symbol ( ), for example, indicates 

that the axes (tool tip) move in the range from 45q to 135q.

4. ᛃඩʬ˂ʓ˹ȾǾᛃඩտȟ uԱȾȽɞکնǾ͏ҰɁʠʷʍɹɁ
ᛃඩտȾिȗɑȬǿ

4. In the offset mode, if the direction of offset cannot be determined 

for a certain block, the direction of offset active for the previous 

block is used.

5. ʃʉ˂ʒɬʍʡɁʠʷʍɹȟ᚜˹Ɂ uԱȾȽɞȻȠɂǾᛃඩտ
ȟ࿑ްȺȠȽȗȲɔǾඒɁሉӦտȺᛃඩտɥขްȪɑȬǿȲ
ȳȪǾ5 ʠʷʍɹаᝣɒȪȹɕᛃඩտȟขɑɜȽȗȻȠɂǾ႕
ᬂȾɬʳ˂ʪᴥP156ᴦȟ᚜ᇉȨɟɑȬǿ

5. If the direction of offset cannot be determined for the execution of 

the start-up block, it is determined using the direction of 

movements specified in the next block. If the direction of offset 

cannot be determined even after reading the next block 

commands, the block that follows the next block is read. When the 

direction of offset cannot be determined even after buffering five 

blocks, an alarm message (P156) is displayed on the screen.

6. ᛃඩʬ˂ʓ˹ȾᛃඩտȟՕᢆȬɞᴥG00 ȺՕᢆȬɞȻȠɥ
ȢǿᴦȻȠɂǾ႕ᬂȾɬʳ˂ʪᴥP157ᴦȟ᚜ᇉȨɟɑȬǿȲȳȪǾ
G28, G30, G53 ʠʷʍɹɁҰऻȺᛃඩտȟՕᢆȪȹɕᛃඩɥˢ
ɷʭʽʅʵȬɞȲɔǾɬʳ˂ʪȾɂȽɝɑȮɦǿ

6. An alarm message (P157) is displayed if the direction of offset is 

reversed while in the offset mode (excepting for the reversal due to 

G00). Note that an alarm does not occur if the direction of offset is 

reversed before and after the execution of the G28, G30, or G53 

block because the offset mode is temporarily canceled for the 

execution of these blocks.

1-2 ᒲӦҏа R ᛃඩȺΈႊȬɞ࿑යႊ
Technical Terms Used in Explanation of Automatic Tool Nose Radius Offset Function

ʃʉ˂ʒɬʍʡᴥᒲӦҏа R ᛃඩᴦ Start-Up (Automatic Tool Nose Radius Offset)

G41, G42 ȕɞȗɂ G46 ȟ͎ȨɟɞఊқɁʠʷʍɹɥʃʉ˂
ʒɬʍʡȻȗȗɑȬǿ

The first block in which the G41, G42 or G46 command is 

specified is called the start-up block.

ʃʉ˂ʒɬʍʡɁӦͽȟᚐɢɟɞȻǾȰɁϦඨͱᏚȺඒɁʠ
ʷʍɹɁӦȠȾߦȪȹǾᄽᜏȽͱᏚȾҏа R Ɂ˹॑ȟሉӦȪ
ɑȬǿ

In the start-up block, positioning is made so that the center of 

tool nose lies at right angles to the axis motion specified in the 

next block.

:

G42 G00 X_ Z_; ....................................................... ʃʉ˂ʒɬʍʡ
1“ ʃʉ˂ʒɬʍʡᴥᒲӦҏа R ᛃ

ඩᴦ”ᴥ254 ʤ˂ʂᴦ

Start-up

1“Start-Up (Automatic Tool Nose 
Radius Offset)” (page 254)

G01 X_ Z_ F_; ..........................................................

X_ Z_ ; 
ᛃඩʬ˂ʓ
1“ ᛃඩʬ˂ʓᴥᒲӦҏа R ᛃඩᴦ”

ᴥ256 ʤ˂ʂᴦ

Offset mode

1“Offset Mode (Automatic Tool Nose 
Radius Offset)” (page 256)

X_ Z_ ;

G40 G00 X_ Z_; ....................................................... ɷʭʽʅʵʬ˂ʓ
1“ ɷʭʽʅʵʬ˂ʓᴥᒲӦҏа R ᛃ

ඩᴦ”ᴥ257 ʤ˂ʂᴦ

Cancel mode

1“Cancel Mode (Automatic Tool 
Nose Radius Offset)” (page 257)

:

+Z

Cancel Mode

Offset Mode

Start-Up

ɷʭʽʅʵʬ˂ʓ

ᛃඩʬ˂ʓ

ʃʉ˂ʒɬʍʡ
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 1ᴷ Example 1:

 2ᴷ Example 2:

 3ᴷ Example 3:

2 าᜤ 2 NOTE

1. ʃʉ˂ʒɬʍʡɁʠʷʍɹȾɂǾᛃඩᦀᴥҏа Rᴦ͏˨ɁᢉሉӦ
ɥ͎ȪȹȢȳȨȗǿ

1. The start-up block must include an axis movement command; the 

called distance must be larger than the offset amount (tool nose 

radius).

2. ʃʉ˂ʒɬʍʡɁʠʷʍɹɁሉӦɂǾᄽ፷͎ᴥG00, G01ᴦȾȪ
ȹȢȳȨȗǿG02, G03 Ɂяउ͎ɥᚐșȻǾ႕ᬂȾɬʳ˂ʪ

ᴥP151ᴦȟ᚜ᇉȨɟǾൡಽȟϦඨȪɑȬǿ

2. The start-up must be specified in the G00 or G01 (linear motion) 

mode. Do not specify the start-up in the G02 or G03 mode.  If the 

start-up is specified in such a mode, an alarm is generated, the 

corresponding alarm message (P151) is displayed on the screen 

and the machine stops operating.

:
G42(G46) G00 X100.0 Z20.0; ..............................a
G01 Z_ F_ ; ..........................................................b
:

G42

Z0

G42

12

(Start-Up)

This distance must be larger 
than the tool nose radius.

Start Point of the Next Block
(X100.0, Z20.0)

This distance must be larger than the 
tool nose radius.

ᴥʃʉ˂ʒɬʍʡᴦ

ȦɁᠾᫌɂ॒ȭҏа R ɛɝ۾
ȠȢȪȹȢȳȨȗǿ

ඒɁʠʷʍɹɁܿཟᴥX100.0, 
Z20.0ᴦ

ȦɁᠾᫌɂ॒ȭҏа R ɛɝ۾ȠȢȪ
ȹȢȳȨȗǿ

:
G00 X94.0 Z20.0; ..............................................   a
G42(G46) G01 Z2.0 F_ ;.......................................b
X_ Z_ ;...................................................................c

G42

 (X94.0, Z20.0)

Z0

G42
12

3

(Start-Up)

Start Point of the Next Block(X94.0, 
Z2.0)

This distance must be larger 
than the tool nose radius.

ᴥʃʉ˂ʒɬʍʡᴦ

ඒɁʠʷʍɹɁܿཟᴥX94.0, Z2.0ᴦ
ȦɁᠾᫌɂ॒ȭҏа R ɛɝ۾
ȠȢȪȹȢȳȨȗǿ

:
G00 X50.0 Z20.0; ................................................a
G41 (G46) G01 Z2.0 F_ ;......................................b
X_ Z_ ;...................................................................c
:

(X50.0, Z20.0)

G41

12

3

This distance must be larger 
than the tool nose radius.

(Start-Up)

Start Point of the Next Block
(X50.0, Z2.0)

ȦɁᠾᫌɂ॒ȭҏа R ɛɝ 
ȠȢȪȹȢȳȨȗǿ۾

ᴥʃʉ˂ʒɬʍʡᴦ

ඒɁʠʷʍɹɁܿཟᴥX50.0, 
Z2.0ᴦ
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ᛃඩʬ˂ʓᴥᒲӦҏа R ᛃඩᴦ Offset Mode (Automatic Tool Nose Radius Offset)

ʃʉ˂ʒɬʍʡȟጶ̘ȪǾᒲӦҏа R ᛃඩᚐ˹Ɂʡʷɺʳ
ʪɥᛃඩʬ˂ʓȻȗȗɑȬǿ

The mode in which the automatic tool nose radius offset 

function is valid, after the start-up, is called the offset mode.

1. ҏаɁᚐտȾߦȪȹǾጨయɁͱᏚȟȞɢɜȽȗȻȠ
ʡʷɺʳʪɁᚐտȾߦȪȹǾጨయɁͱᏚȟ۰ɢɜȽȗ
ȻȠɂǾʹ˂ɹɁढȾҏа R ȟȪȹሉӦȪɑȬǿ

1. Behavior when the direction of tool offset (right, left) is not 

changed

The tool moves along the workpiece shape with its nose in 

contact with the shape.

 1ᴷ Example 1:

2 าᜤ 2 NOTE

1. ᛃඩʬ˂ʓ˹ȾǾ˩ᜤɁ͎ɥᚐɢȽȗȺȢȳȨȗǿʹ˂ɹ
ɥӏࡾȪȲȻȠǾҒᣅɒᤈȡȕɞȗɂҒᣅɒ˪ᠴȟႆȫǾӏ
щȾ២ᔸȟȞȞɝǾҒࡾᓦȾȷȽȟɝɑȬǿɑȲǾҒҭ˪ࡾ
ҭࡾщɁᆍૺȾɕȷȽȟɝɑȬǿ

1. In the offset mode, specification of the following is not allowed.  

If such blocks or M code is specified in a program, it will cause 

excessive or insufficient cutting.  It will also cause overload to a 

cutting tool to be damaged.

• M, S, T ɽ˂ʓȝɛɆ G04 ɁʓɰɱʵȽȼᢉሉӦɥᚐɢȽȗ
ʠʷʍɹɥ 4 ʠʷʍɹ͏˨ᣵፖȨȮɞ

• Continuously specified four or more blocks not containing an 

axis movement command, but only with an M, S, or T code, 

or G04 dwell command, for example.

• аᝣɒᇣඨ M ɽ˂ʓ (M00, M01, M02, M30) • The M code (M00, M01, M02, M30) with which buffering is 

not allowed.

2. ᒲӦҏа R ᛃඩʬ˂ʓᴥG41, G42, G46ᴦ˹ȾǾѓ࣊պȫɽ˂
ʓᴥG41, G42, G46ᴦɥ͎ȪȹɕིȨɟɑȬǿ

2. In the automatic tool offset mode (G41, G42, G46), if the same 

G code as the one specified to call up the present automatic 

tool nose radius offset mode is specified again, it is 

disregarded.

3. G46 ʬ˂ʓ˹ȾǾG46DG41, G46DG42 ɁҒ૰țɥᚐșȦȻ
ȟȺȠɑȬǿȦɁȻȠǾG40 ɥ͎Ȭɞ॒ᛵɂȕɝɑȮɦǿ

3. While in the G46 mode, it is possible to change the G code 

mode to G41 or G42.  In this changeover of the G code mode, 

designation of the G40 command is not necessary.

4. ᒲӦҏа R ᛃඩʬ˂ʓ˹ȾǾG31 Ɂʃɷʍʡ͎ɥᚐɢȽȗ
ȺȢȳȨȗǿᒲӦҏа R ᛃඩʬ˂ʓ˹Ⱦʃɷʍʡ͎ɥᚐș
ȻǾ႕ᬂȾɬʳ˂ʪᴥP608ᴦȟ᚜ᇉȨɟɑȬǿ

4. Do not specify the G31 (skip) command in the automatic tool 

nose radius offset mode.  An alarm message (P608) is 

displayed on the screen if a skip command is specified in the 

automatic tool nose radius offset mode.

5. ᒲӦҏа R ᛃඩʬ˂ʓ˹ȾǾG74, G75, G76 Ɂᛓնढِްɿ
ɮɹʵȕɞȗɂ G83, G85, G87, G89 ɁሰȕȤِްɿɮɹʵɥ
͎ȪȽȗȺȢȳȨȗǿᒲӦҏа R ᛃඩʬ˂ʓ˹Ⱦ G74, 

G75, G76 Ɂᛓնढِްɿɮɹʵȕɞȗɂ G83, G85, G87, G89

ɁሰȕȤِްɿɮɹʵɥ͎ȬɞȻǾ႕ᬂȾɬʳ˂ʪ
ᴥP155ᴦȟ᚜ᇉȨɟɑȬǿ

5. Do not specify the G code (G74, G75, G76) that calls up a 

multiple repetitive cycle or the G code (G83, G85, G87, G89) 

that calls up a hole machining canned cycle in the automatic 

tool nose radius offset mode.  An alarm message (P155) is 

displayed if a multiple repetitive cycle or a hole machining 

canned cycle is called up in the automatic tool nose radius 

offset mode.

5ʃʉ˂ʒɬʍʡȻᛃඩʬ˂ʓ˹ɂǾሉӦ͎ɥ 2 ʠʷʍɹǾሉ
Ӧ͎ȟ 2 ʠʷʍɹȽȤɟɃఊ۾ 4 ʠʷʍɹаᝣɒɥᚐȗɑ
Ȭǿ

5At the start-up or in the offset mode, two blocks that contain an 

axis movement command are buffered.  If blocks not 

containing an axis movement command are specified 

continuously, four such blocks are buffered.

1
2

3

4
5

6

(X70.0, Z20.0)
(X70.0, Z�20.0)

(X80.0, Z�20.0)

(X100.0, Z�30.0)(X100.0, Z�45.0)

:

G42(G46) G00 X70.0 Z20.0; . . . . a

G01 Z�20.0 F_ ; . . . . . . . . . . . . . . b

X80.0; . . . . . . . . . . . . . . . . . . . . . . c

G03 X100.0 Z�30.0 R10.0; . . . . . . d

G01 Z�45.0; . . . . . . . . . . . . . . . . . e

X_ Z_ ; . . . . . . . . . . . . . . . . . . . . . f

Offset mode

(Start-up)ᴥʃʉ˂ʒɬʍʡᴦ

ᛃඩʬ˂ʓ
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2. ҏаɁᚐտȾߦȪȹǾጨయɁͱᏚȟ۰ɢɞȻȠ 2. Behavior when the direction of tool offset (right, left) is 

changed

ʡʷɺʳʪɁᚐտȾߦȪȹǾጨయɁͱᏚȟ۰ԇȬɞȻ
ȠǾȬȽɢȴ G ɽ˂ʓȟ۰ԇȬɞȻȠᴥG41 l G42ᴦɂǾ
ጨయɁͱᏚȟ۰ԇȪȲʠʷʍɹɁȷȽȡᄻȺ˵ጨయȾȪ
ɑȬǿ

If the direction of tool offset changes in a program, i.e., if 

the G code calling the tool nose radius offset function 

changes between G41 and G42, the tool nose will come 

into contact with the workpiece shape that is defined in the 

two consecutive blocks where the G code changes from 

G41 to G42, or vice versa.

 2ᴷ Example 2:

7า 7 CAUTION

G41 l G42 ɁҒఉțɥǾʃʉ˂ʒɬʍʡɁȬȣඒɁʠʷʍɹ
ȺᚐɢȽȗȺȢȳȨȗǿ

Changing the G code mode between G41 and G42 must 

not be specified in the block following the start-up the 

block.

ɷʭʽʅʵʬ˂ʓᴥᒲӦҏа R ᛃඩᴦ Cancel Mode (Automatic Tool Nose Radius Offset)

ᛃඩʬ˂ʓ˹Ⱦ G40 ɥ͎ȬɞȻǾᒲӦҏа R ᛃඩȟɷʭʽ
ʅʵȨɟɑȬǿ

The G40 command, specified in the offset mode, cancels the 

tool nose radius offset function.

ɷʭʽʅʵʬ˂ʓɁᩒܿཟɂǾᄽҰɁʠʷʍɹɁጶཟȺǾȰ
ɁʠʷʍɹȾߦȪȹǾᄽᜏȽͱᏚȾҏа R Ɂ˹॑ȟሉӦȪɑ
Ȭǿ

The cancel mode starts from the end point of the block that 

precedes the G40 block.  The center of the tool nose lies at 

right angles to the tool path programmed in reference to block.

G40 ɁʠʷʍɹȺɂǾࡾщȟጶཟȾ఼ɞɛșȾӦȠɑȬǿ Tool moves to the end point in G40 block.

 1ᴷ Example 1:

 2ᴷ Example 2:

:
G41 X90.0 Z0;

X80.0; .................................................................  a
G42 X_ Z_ ; ...........................................................b
:

(X80.0, Z0)

1
2

(X150.0, Z100.0)

(X100.0 Z�50.0)1

2

:

(G42) X100.0 Z�50.0; . . . . . a

G40 G00 X150.0 Z100.0; . . b

:

(Cancel Mode)

Start-Up

(Cancel Mode)

ᴥɷʭʽʅʵʬ˂ʓᴦ

ʃʉ˂ʒɬʍʡ
ᴥɷʭʽʅʵʬ˂ʓᴦ

:
(G42) X90.0 Z�5.0; .............................................  a
G40 G00 X150.0 Z100.0;......................................b
:

(X90.0 Z−5.0)

(X150.0, Z100.0)

2

1
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2 าᜤ 2 NOTE

1. ᒲӦҏа R ᛃඩʬ˂ʓᴥG41, G42ᴦ˹ȾǾѓ࣊պȫɽ˂ʓᴥG41, 

G42ᴦɥ͎ȪȽȗȺȢȳȨȗǿᒲӦҏа R ᛃඩʬ˂ʓᴥG41, 

G42ᴦ˹ȾǾѓ࣊պȫɽ˂ʓᴥG41, G42ᴦɥ͎ȪȲکնǾᒲӦ
ҏа R ᛃඩɁɷʭʽʅʵȻպറȾǾᄽҰɁʠʷʍɹɁጶཟȺǾȰ
ɁʠʷʍɹȾߦȪȹǾᄽᜏȽͱᏚȾҏа R Ɂ˹॑ȟሉӦȪɑȬǿ
ȦɁȲɔǾѓ࣊պȫɽ˂ʓᴥG41, G42ᴦɥ͎ȪȲʠʷʍɹȺ
ɂǾҭරȪɗҭᤈȡȟᄉႆȪɑȬǿ

1. In the automatic tool nose radius offset mode (G41, G42), do not 

specify the same G code that has been specified to call the present 

offset mode again.  If the same G code is specified, positioning is 

made so that the tool nose lies at the right angle to the tool path at 

the end point of the preceding block, in the same manner as in the 

cancel block.  Therefore, uncuts or overcuts occur in the block in 

which the same G code (G41, G42) as the one presently valid is 

specified.

2. ɷʭʽʅʵʬ˂ʓɁʠʷʍɹɁሉӦɂǾᄽ፷͎ᴥG00, G01ᴦȾ
ȪȹȢȳȨȗǿG02, G03 Ɂяउ͎ɥᚐșȻǾ႕ᬂȾɬʳ˂ʪ

ᴥP151ᴦȟ᚜ᇉȨɟǾൡಽȟϦඨȪɑȬǿ

2. The cancel block must be specified in the G00 or G01 (linear 

motion) mode. To specify the cancel block in the G02 or G03 

circular interpolation mode is not allowed.  If specified, an alarm 

message (P151) is displayed on the screen and the machine 

stops.

3. ᒲӦҏа R ᛃඩጶ̘Ǿ“G40;” ɗး٣ͱᏚ͎ȽȼɁሉӦȟ
ᄉႆȪȽȗᒲӦҏа R ᛃඩɷʭʽʅʵ͎ȺɂǾࡾщɂɷʭʽʅ
ʵʬ˂ʓɁᩒܿཟͱᏚȾϦඨȪȲɑɑȺɷʭʽʅʵӦͽɂᚐɢɟ
ɑȮɦǿȦɁɛșȽکնɂǾඒɁሉӦᴥᒲӦҏа R ᛃඩȻպˢ
ɁሉӦᴦȟᄉႆȬɞ͎ȾȝȗȹɷʭʽʅʵӦͽȟᚐɢɟ˨ᬂࢲ
ɑȬǿ

3. Designation of “G40;” or an automatic nose radius offset cancel 

command associated with position command of the present 

position, meaning no axis movements, when exiting the automatic 

nose radius offset mode, the tool stays at the start point of cancel 

mode and axis movements for cancellation do not take place.  In 

such cases, cancel movements take place when the command that 

calls for actual axis movements (movements in the same plane as 

used for the automatic nose radius offset) is specified next.

ɕȪǾ“G40;” ȽȼɁሉӦȟᄉႆȪȽȗɷʭʽʅʵ͎ऻȾሉӦ
͎ȟȽȢʡʷɺʳʪȟጶ̘ȪȲکնǾᒲӦҏа R ᛃඩɂɑȳȞ
ȞȶȲɑɑɁৰȺȬǿȦɁɛșȽکնǾ@ᴥʴʅʍʒᴦɷ˂Ⱥ
ᒲӦҏа R ᛃඩɥᜓȬɞ॒ᛵȟȕɝɑȬǿȲȳȪǾ@ᴥʴʅʍ
ʒᴦ ɷ˂ȺɂɷʭʽʅʵӦͽɂᚐɢɟɑȮɦǿ

If the program ends without axis movement commands after the 

designation of the cancel command such as “G40;” that does not 

cause actual movements, the automatic nose radius offset mode 

remains active.  To cancel the automatic nose radius offset mode, 

in such a case, it is necessary to press the @ (RESET) key.  

However, pressing the @ (RESET) key to cancel the automatic 

nose radius offset mode does not call for cancel movements.

ᒲӦҏа R ᛃඩɁɷʭʽʅʵɥᚐșȲɔɁሉӦ͎ɂǾး٣ϏȻ
ႱȽɞͱᏚɥ G00 ȕɞȗɂ G01 Ⱥ͎ȪȹǾ॒ȭሉӦȟᄉႆ
ȬɞɛșȾȪȹȢȳȨȗǿ

For the axis movement commands to be specified for canceling the 

automatic nose radius offset mode, it is necessary to specify the 

position other than the present position in the G00 or G01 mode so 

that axes actually move in the execution of the cancel command.

4. ɷʭʽʅʵʬ˂ʓȾȽɞస͔ɂඒɁȻȝɝȺȬǿ 4. Conditions in which the offset mode is canceled:

• G40 ɥ͎ȪȲȕȻ • Execution of the G40 command

• ໃɥੵоȪȲқఙৰ • The initial state established when the power is turned on.

• @ᴥʴʅʍʒᴦɷ˂ɥઃȪȲȕȻ • Reset state; the @ (RESET) key is pressed.

• M02, M30 ɥ͎ȪȹǾʡʷɺʳʪȟጶ̘ȪȲȕȻ • Program end; the program ends when the M02 or M30 

command is executed.

• щႭհࡾ 0 ɥᤣȪȲȕȻ • After selecting tool No. 0

5. ᒲӦҏа R ᛃඩʬ˂ʓ˹ȾǾࡾщႭհ 0 ɥԨʠʷʍɹȺ͎Ȫ
ȲکնǾᄽҰɁʠʷʍɹɁጶཟȺǾȰɁʠʷʍɹȾߦȪȹǾᄽᜏ
ȽͱᏚȾҏа R Ɂ˹॑ȟሉӦȪɑȬǿ

5. During the automatic tool nose radius offset mode, if tool No. 0 is 

specified in a block without any other commands, at the end point 

of the block preceding this one the center of the tool nose radius 

moves to a position perpendicular to the motion in the preceding 

block.

G42
(G42)

(G42)

(G42)

G42 U100.0 W�200.0

G42 is specified in the G42 mode.
ѓ࣊ G42 ɥ͎
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1-3 ᒲӦҏа R ᛃඩȾᩜȬɞˢᓐᄑȽา̜ᬱ
General Cautions on Automatic Tool Nose Radius Offset Function

ҒҭɁఊጶཟȾےȟȕɞکնᴥᒲӦҏа R ᛃඩᴦ If Wall Lies at Endpoint of Cutting (Automatic Tool Nose 

Radius Offset)

G40 ɁʠʷʍɹȾሉӦ͎ȟȕɞȲɔǾ˩َɁɛșȽጨయȟ
ȕɞȻےȾȬɞȻȦɠɑȺҒҭȬɞ॒ᛵȟȕɝɑȬǿ ศ
ȻȪȹɂǾےɁտᴥጨయढᴦɥʣɹʒʵᴥI, KᴦȺ͎Ȫ
ɑȬǿI, K ɂɮʽɹʶʫʽʉʵȺ͎ȪǾI ɂԡवްȻȽɝ
ɑȬǿ

If the workpiece wall lies in a direction independent of the 

direction of tool motion specified by the commands in the G40 

block:  Specify the workpiece wall's direction (workpiece 

shape) with vectors (I, K).  Use incremental values for I and K 

commands; the I command should be specified in radius.

2 าᜤ 2 NOTE

1. “I_” ȝɛɆ “K_” ɂᛃඩʬ˂ʓɁȕȻǾқɔȹ͎Ȭɞ G40 Ȼպ
ȫʠʷʍɹȾ͎ȪȹȢȳȨȗǿ

1. Specify the addresses I and K in the same block as the first G40 

after entry into the offset mode.

2. “I_ K_ ” ɥ͎ȪȽȤɟɃǾɷʭʽʅʵʬ˂ʓɁᩒܿཟɂǾᄽҰ
ɁʠʷʍɹɁጶཟȺǾȰɁʠʷʍɹȾߦȪȹǾᄽᜏȽͱᏚȾҏа
R Ɂ˹॑ȟሉӦȬɞȲɔǾےȾȢȗᣅɦȺȪɑȗɑȬǿ

2. If “I_ K_ ” is not specified in the G40 block, the offset mode cancel 

point is set at the end point of the preceding block; at this end 

point, the tool nose center lies at right angles to the tool path 

generated by the commands in the preceding block.  This causes 

an overcut on the wall.

G40 G00 X_ Z_ ; G40 G00 X_ Z_ ;

I, K

5

4

G40

(200,�30) 

(G42)
G40 G00 X200.0 Z�30.0 I5.0 K�4.0;+I

+K

Actual Tool Motion Commands

Wall

The workpiece is cut until the tool nose comes into contact with the wall.

᪨ɁሉӦ͎

ے

ȾȬɞȻȦɠɑȺҒҭȪɑȬے

• ӛ
• Valid

• ིӛ
• Invalid

G42 X_ Z_ ;
X_ Z_ ;
:

:

:

:

:
G40 G00 X_ Z_ I_ K_ ;

Offset Mode
ᛃඩʬ˂ʓ

G42 X_ Z_ ;
:

:

:
G40 X_ Z_ ;

:

:

:
G40 G00 X_ Z_ I_ K_ ;

Offset Mode

Cancel Mode

Ignored

ᛃඩʬ˂ʓ

ɷʭʽʅʵʬ˂ʓ

֞ȽȪ

G40

(G42)

Overcuts occur.
ȢȗᣅɒȟႆȫɑȬ
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ᴷ Example:

ɁտᴥጨయढᴦɁአศے Calculating wall direction (blank workpiece shape)

1. I ɁϏɂ˨َɛɝ 1. Value “I” is calculated as indicated below, based on the 

illustration above.

ቺհɂ X ᢉɁ + տȺȬȞɜ “I15.0” ȻȽɝɑȬǿ Because it is measured in the positive direction on the 

X-axis, the designation should be “I15.0”.

ඒȾ K ɁϏɂ Next, value “K” is calculated as:

K = AC = 15 u tan30q = 8.660 K = AC = 15 u tan30q = 8.660

ȻȽɝǾቺհɂ Z ᢉɁ �տȺȬȞɜ “K�8.66” ȻȽɝɑ
Ȭǿ

Because it is measured in the negative direction on the 

Z-axis, the designation should be “K�8.66”.

2. I, K ɁϏɂےɁտɥᇉȮɃɛȗɁȺǾ˧ᜏढɁᣃɁȺ
ɕ͎ȺȠɑȬǿ

2. Since I and K commands are used to define the direction of 

the wall, the ratio between the sides of a triangle may be 

used instead of calculating actual lengths.

˨َɁɛșȽᄽᜏ˧ᜏढɁյᣃɁᩋȨɁɂ The ratio of three sides of the triangle given above is known 

as:

A : B : C = 2 : 1 :  (= 1.732) A : B : C = 2 : 1 :  (= 1.732)

ȪȲȟȶȹǾ“I1.732, K�1.0” ȻȽɝɑȬǿ Therefore, the designation should be “I1.732, K�1.0”.

I, K ɂ 1, 2 ɁȼȴɜɁϏȺɕ͎ȺȠɑȬǿ I and K commands may be specified in either method as 

described above.

30°

C

I = 15

B

φ1
00

φ7
0

+X

+Z

(G40)

(G42)
60°

A

K 80

30°

60°

I = C

K = B

A

φ100 − φ70
I = = 152

:
G01 Z�80.0;

G40 G00 X200.0 Z50.0 I15.0 K�8.66;
I1.73 K�1.0 Interchangeable
I1.73 K�1.0 Ⱥɕɛȗ
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ᴷ Example:

O1;

N1;

G50 S2000;

G00 T0101;

G96 S180 M03;

X46.0 Z20.0 M08; ................................................a

G41 G01 Z1.0 F1.0; .............................................b Ⱦɬʡʷ˂ʋᴥʃʉ˂ʒɬʍʡᴦ Approach to b (start-up)

X40.0 Z�2.0 F0.15; ..............................................c ᛃඩʬ˂ʓ Offset mode

Z�30.0; .................................................................d ᛃඩʬ˂ʓ Offset mode

G40 G00 U�1.0 Z20.0 I�1.0 K�1.0; .......................... щɁᣟȥᴥɷʭʽʅʵʬ˂ʓᴦࡾ Escape (cancel mode)

I�1.0ᴷX�տȾ 1 mmᴥԡवϏᴦ I�1.0 

Specifies X component of the vector 

(�1 mm in the X-axis direction; in 

radius)

K�1.0ᴷZ�տȾ 1 mm K�1.0 

Specifies Z component of the vector 

(�1 mm in the Z-axis direction)

I, K ȺےɁտɥ͎ȪɑȬǿ The I and K commands indicate the 

wall direction.

X150.0 Z100.0 M09;

M01;

45q

C2

30

I1
0

0

I4
0

12

3
4

5

Rapid Traverse

Cutting Feed

ᣞɝ

Ғҭᣞɝ

45°

1

1

45°

K−1.0

I−1.0

2√



ᒲӦҏа R ᛃඩ
AUTOMATIC TOOL NOSE RADIUS OFFSET262

ᒲӦҏа R ᛃඩȾɛɞҒᣅɒᤈȡ Overcut in Automatic Tool Nose Radius Offset Mode

1. ҏа R ɛɝߴȨȗяउɁюϫɥӏࡾȬɞکն 1. Cutting an inside an arc whose radius is smaller than the 

tool nose radius

͎ȨɟȲяउɁԡवȟҏа R ɛɝߴȨȗکնǾࡾщɥ
юϫȾᛃඩȬɞȻǾҒᣅɒᤈȡȟႆȫɞȲɔǾȰɁᄽҰɁ
ʠʷʍɹɁᩒܿᄽऻᴥɽ˂ʔሉӦȟȕɞکնɂǾɽ˂ʔሉ
Ӧጶ̘ᄽऻᴦȾǾ႕ᬂȾɬʳ˂ʪᴥP153ᴦȟ᚜ᇉȨɟǾ
ൡಽȟϦඨȪɑȬǿ

When the radius of the specified arc is smaller than the tool 

nose radius, overcutting will occur if the tool is offset on the 

inner side of the arc, so immediately after the start of the 

preceding block (if there is corner interpolation motion, 

immediately after the end of that motion), alarm P153 will 

be displayed on the screen and the machine will stop.

2 าᜤ 2 NOTE

ᄽҰɁʠʷʍɹȟʁʽɺʵʠʷʍɹȺϦඨȪȲȻȠɂǾȰɁʠ
ʷʍɹɁጶཟɑȺሉӦȬɞɁȺҒᣅɒᤈȡȟႆȫɑȬǿ

If a single block function is called during the execution of the 

preceding block, the axes are fed to the end point of that block, 

causing overcuts.

2. ҏа R ɛɝߴȨȗɥӏࡾȬɞکն 2. Cutting a groove whose width is narrower than the width of 

tool nose

ҏа R ˹॑ጽᡅȟᒲӦҏа R ᛃඩȬɞȦȻȾɛɝǾʡʷ
ɺʳʪȨɟȲጽᡅȻᣡտȾȽɞکնǾҒᣅɒᤈȡȟႆȫ
ɞȲɔǾȰɁᄽҰɁʠʷʍɹɁᩒܿᄽऻȾǾ႕ᬂȾɬʳ˂
ʪᴥP153ᴦȟ᚜ᇉȨɟǾൡಽȟϦඨȪɑȬǿ

Since overcuts occur if the tool nose radius center path is 

generated in the direction opposite to the path specified in 

the program as the result of automatic tool nose radius 

offset, an alarm (P153) occurs just after the start of the 

block that precedes the one causing overcuts.  The 

corresponding alarm number is displayed and the machine 

stops.

Tool Nose Center Path

Alarm-Stop in a Single Block Stop 
Operation

Machine Stops Due to the Alarm.

Corner Motion

Programmed Tool Path

Arc with Radius Smaller 
than the Tool Nose

Overcuts occur if the axes move as 
programmed.

ҏа R ˹॑ጽᡅ

ʁʽɺʵʠʷʍɹϦඨɁکնɁɬ
ʳ˂ʪϦඨཟ

ɬʳ˂ʪȟ᚜ᇉȨɟǾൡಽȟϦඨ

ɽ˂ʔሉӦ

ʡʷɺʳʪȨɟȲጽᡅ

ҏа R ɛɝߴȨȗяउ

ȰɁɑɑɔɃҒᣅɒᤈȡȟႆȫɞ

Tool Nose Center Path

Programmed Tool Path

Alarm-Stop in a Single Block Stop Operation

Machine Stops  
Due to the Alarm.

Overcuts occur if the axis move as programmed.

ҏа R ˹॑ጽᡅ

ʡʷɺʳʪȨɟȲጽᡅ

ʁʽɺʵʠʷʍɹϦඨɁکնɁɬʳ˂ʪϦඨཟ

ɬʳ˂ʪȟ᚜ᇉȨ
ɟǾൡಽȟϦඨ

ȰɁɑɑɔɃҒᣅɒᤈȡȟႆȫɞ
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3. ҏа R ɛɝߴȨȽࢃȟȕɞʡʷɺʳʪȺǾȰɁࢃȟ
яउȺ͎Ȩɟȹȗɞکն

3. Cutting an arc-shaped step whose height is smaller than 

the tool nose radius

ᣮࢠȼȝɝᛃඩȨɟȲҏа R ˹॑ጽᡅȺɂǾʡʷɺʳʪ
ȨɟȲጽᡅȟࢃɁȻȦɠȺᣡտȾȽɞȦȻȟȕɝɑ
ȬǿȰɁɛșȽکնɂǾఊқɁʣɹʒʵɂིȨɟǾ2 Ⴍ
ᄻɁʣɹʒʵȾᄽ፷ᄑȾሉӦȪɑȬǿȰȪȹǾɬʳ˂ʪȾ
ȽɞȦȻȽȢᤆᢆɂፖᚐȨɟɑȬȟǾҭරȪȟႆȫɑȬǿ

If cutting an arc-shaped step whose height is smaller than 

the tool nose is called in a program, the tool nose center 

path generated by the tool nose radius offset might cause 

axis motion in the direction opposite to the programmed 

tool path direction. 

In such a case, the first vector is ignored and the tool 

moves along the straight line to the tip point of the second 

vector.

Although the operation is continued without causing an 

alarm, uncut portion is left in the workpiece.

4. X ᢉǾZ ᢉɁሉӦȟǾ2 ʠʷʍɹ͏˨͎ȨɟȽȗکն 4. No axis motion commands being specified in two or more 

consecutive blocks

ᛃඩʬ˂ʓ˹ȾǾX ᢉȕɞȗɂ Z ᢉɁሉӦȟ 2 ʠʷʍɹ͏
˨ȽȗȻȠǾ2 ʠʷʍɹаᝣɒȟȺȠȽȗȲɔǾඒɁɛș
ȾҭɝᤈȡɞȦȻȟȕɝɑȬǿ

If no axis motion commands are specified in two or more 

consecutive blocks while in the offset mode, overcuts could 

occur as indicated below since buffering of two blocks is not 

possible.

˨َɁɛșȾʹ˂ɹɥҭɝᤈȡɑȬǿȦɟɂᄽҰɁʠʷʍ
ɹɁጶཟ [2] ȺǾȦɁʠʷʍɹȾߦȪȹǾᄽᜏȽͱᏚȾҏ
а R Ɂ˹॑ȟሉӦȬɞȲɔȺȬǿ

Overcuts occur as illustrated above.  This is because the 

center of the tool nose is positioned, when the preceding 

block [2] is executed, at the right angle to the tool path 

called by the commands in reference to this block.

Tool Motion Along a Straight Line

Tool Nose Center Path

Programmed Tool Path

Uncut Portion
Arc

ᄽ፷ᄑȾሉӦ

ҏа R ˹॑ጽᡅ

ʡʷɺʳʪȨɟȲጽᡅ

ҭරȪ
яउ

:

ᴥG42 ʬ˂ʓᴦ
(G42 mode)

X30.0 Z�20.0; ....................................................... [1]

X60.0; ................................................................... [2]

Z�25.0;.................................................................. [3]

:

2 ʠʷʍɹаᝣɒൡᑤȾɛɝǾඩȪȢᛃඩȨɟɑȬǿ
Tool paths are offset correctly due to the 2-block buffering function.

:

ᴥG42 ʬ˂ʓᴦ
(G42 mode)

X30.0 Z�20.0; ....................................................... [1]

X60.0; ................................................................... [2]

M_ ;

S_ ;
2 ʠʷʍɹ͏˨ X ᢉǾZ ᢉɁ
ሉӦ͎ȟȽȗ
No X- or Z-axis movement 

commands in two or more 

blocks.

:

Z�25.0;.................................................................. [3]

:

(X60.0, Z−25.0) (X60.0, Z−20.0) 

(X30.0, Z−20.0)

3 2

1

(X60.0, Z�25.0) (X60.0, Z�20.0)

(X30.0, Z�20.0)
1

23

Overcutting
ҭᤈȡ
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1-4 ʡʷɺʳʪᴥᒲӦҏа R ᛃඩᴦ
Sample Programs (Automatic Tool Nose Radius Offset)

ᒲӦҏа R ᛃඩᴥG40, G41, G42, G46ᴦɥΈႊȪȲʡʷɺʳ
ʪɥ͏˩ȾᇉȪɑȬǿ

Examples of programs that use the automatic tool nose radius 

offset (G40, G41, G42, G46) are indicated below.

ʡʷɺʳʪɥͽȬɞȻȠǾ॒ᛵȾख़ȫȹՎྃȪȹȢȳȨȗǿ Refer to these examples when creating a program.

టᄑȽʡʷɺʳʪᴥᒲӦҏаژ R ᛃඩᴦ Basic Programs (Automatic Tool Nose Radius Offset)

ᴷ Example:

۶वࡾщȾɛɞ۶वӏࡾ O.D. cutting with an O.D. cutting tool

O1;

N1;

G50 S2000;

G00 T0101;

G96 S180 M03;

G42(G46) G00 X40.0 Z20.0 M08;............................. a ᴥX40.0, Z20.0ᴦȾᣞɝȺͱᏚ
ขɔᴥʃʉ˂ʒɬʍʡᴦࡾщɁ
ᚐտȾߦȪȹǾծϫȾࡾщȟᛃ
ඩȨɟɑȬǿ

Positioning at a (X40.0, Z20.0) at a 

rapid traverse rate (Start-up) 

The tool is offset to the right in 

reference to the direction the cutting 

tool will advance.

G01 Z2.0 F1.0;.......................................................... 1.0 mm/rev Ɂᣞɝᣱ࣊Ⱥb ȾሉӦ Traveling to b at feedrate of 1.0 

mm/rev

Z�30.0 F0.15; ........................................................... 0.15 mm/rev Ɂᣞɝᣱ࣊Ⱥ c ɑȺ
Ғҭ

Cutting to c at feedrate of 0.15 

mm/rev

G02 X50.0 Z�35.0 R5.0; .......................................... տȾԡव 5 mm ɁяउȺ d 

ɑȺҒҭ
Cutting to d along a circle of 5 mm 

radius in the clockwise direction

G01 X96.0; ............................................................... ᄽ፷ᣞɝȺ e ɑȺҒҭ Cutting to e along a straight line

X102.0 Z�38.0; ........................................................ ࡾщɁҏаɥȤҒɜȮɞȲɔȾ 

f ɑȺҒҭ
Cutting to f to allow the cutting tool 

to be completely off the workpiece

G40 G00 Z20.0; ........................................................ щɥᣟȟȬȲɔȾᣞɝȺ g Ⱦࡾ
ሉӦᴥɷʭʽʅʵʬ˂ʓᴦ

Positioning at g at a rapid traverse 

rate to retract cutting tool from the 

workpiece (Cancel mode)

X150.0 Z100.0 M09;

M01;

35

C2

R5

1
0

0

4
0

I I

12

3

4

5

6 7

123

4

5

6
7

Cancel Mode

Offset Mode

Start-Up

Cancel Mode

Offset Mode

Start-Up

Rapid Traverse

Cutting Feed

ɷʭʽʅʵ
ʬ˂ʓ

ᛃඩʬ˂ʓ

ʃʉ˂ʒɬʍʡ

ɷʭʽʅʵʬ˂ʓ

ᛃඩʬ˂ʓ

ʃʉ˂ʒɬʍʡ

ᣞɝ

Ғҭᣞɝ
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ᴷ Example:

۶वࡾщȾɛɞብᬂ D ۶वӏࡾ Facing and O.D. cutting with in O.D. cutting tool

O1;

N1;

G50 S2000;

G00 T0101;

G96 S180 M03;

[1] G42 X45.0 Z20.0 M08;.............................................. a ᴥX45.0, Z20.0ᴦȾᣞɝȺͱ
Ꮪขɔᴥʃʉ˂ʒɬʍʡᴦࡾщ
ɁᚐտȾߦȪȹǾծϫȾࡾ
щȟᛃඩȨɟɑȬǿ

Positioning at a (X45.0, Z20.0) 

at a rapid traverse rate.  (Start-up)  

The tool is offset to the right in 

reference to the direction the 

cutting tool will advance.

[2] G01 Z0 F1.0; ............................................................ 1.0 mm/rev Ɂᣞɝᣱ࣊Ⱥ b Ⱦሉ
Ӧ

Moving to b at feedrate of 1.0 

mm/rev

[3] G41 X0 F0.15;........................................................... 0.15 mm/rev Ɂᣞɝᣱ࣊Ⱥ c ɑ
ȺҒҭ G41 ȟ͎ȨɟȹȗɞȲ
ɔǾጶཟȺɂࡿϫȾᛃඩȨɟɞ
ȻȦɠɑȺሉӦȪɑȬǿ

Cutting to c at feedrate of 0.15 

mm/rev  

Since the block contains G41, the 

cutting tool moves up to the 

position where the tool position is 

offset to the left.

G40 G00 W1.0; ......................................................... ᣞɝȺ d ȾሉӦᴥɷʭʽʅʵ
ʬ˂ʓᴦ

Positioning at d at a rapid 

traverse rate (Cancel mode)

G42 X38.0; ................................................................ ᣞɝȺ e ȾሉӦ
G42 ȟ͎ȨɟȹȗɞȲɔǾጶ
ཟȺɂծϫȾᛃඩȨɟɞȻȦɠ
ɑȺሉӦȪɑȬǿ

Positioning at e at a rapid 

traverse rate

Since the block contains G42, the 

cutting tool moves up to the 

position where the tool position is 

offset to the right.

G01 X100.0 Z�30.0; ................................................. 0.15 mm/rev Ɂᣞɝᣱ࣊Ⱥ f ɑ
ȺҒҭ

Cutting to f at a feedrate of 0.15 

mm/rev

Z�50.0; ..................................................................... ᄽ፷ᣞɝȺ g ɑȺҒҭ Cutting to g along a straight line

30
50

1
0

0

4
0

G40

G42

(G42)

G41

G42

(G42)
(G42)

1
0

0

I I

I

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

Cancel Mode

Offset Mode

Start-Up

Rapid Traverse

Cutting Feed

ɷʭʽʅʵʬ˂ʓ

ᛃඩʬ˂ʓ ʃʉ˂ʒ
ɬʍʡ

ᣞɝ

Ғҭᣞɝ
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5ʠʷʍɹ [1], [2], [3] ɂǾඒɁɛșȾ͎ȬɞȦȻɕȺȠɑȬǿ 5Blocks [1], [2], and [3] may be specified as indicated below.

2 าᜤ 2 NOTE

ȦɁکնǾʡʷɺʳʪȺɂ Z ᢉɁɒɁሉӦ͎ȺȬȟǾʃʉ˂ʒɬʍ
ʡȾȽɞȲɔ X ᢉɁሉӦɕᚐɢɟɑȬǿ

In this program, although block [2] specifies only Z-axis movement, the 

X-axis also moves since this is the start-up block.

ȦȦȺɂǾҏа R ґȳȤӏࡾवɁߴȨȗȾሉӦȪɑȬǿ Here, the X-axis moves in the negative direction by the tool nose 

radius.

ȪȲȟȶȹǾʹ˂ɹȻɁࢱຒɥᐎਁȪȹʠʷʍɹ [1] Ɂ X ൈϏɥ࣋
͎ȪȹȢȳȨȗǿ

Therefore, specify the X coordinate value in block [1] so that 

interference can be avoided.

G40 G00 U1.0 Z20.0;............................................H  щɥᣟȟȬȲɔȾᣞɝȺ hࡾ

ȾሉӦᴥɷʭʽʅʵʬ˂ʓᴦ
Positioning at h at a rapid 

traverse rate to retract cutting tool 

from the workpiece (Cancel 

mode)

X150.0 Z100.0 M09;

M01;

[1] X45.0 Z20.0; ............................................................ a ᴥX45.0, Z20.0ᴦȾᣞɝȺͱ
Ꮪขɔ

Positioning at a (X45.0, Z20.0) 

at a rapid traverse rate

[2] G41 G01 Z0 F1.0; .................................................... 1.0 mm/rev Ɂᣞɝᣱ࣊Ⱥ bȾሉ
Ӧ

ᴥʃʉ˂ʒɬʍʡᴦࡾщɁᚐ
տȾߦȪȹǾࡿϫȾࡾщȟᛃඩ
ȨɟɑȬǿ

Positioning at b at feedrate of 

1.0 mm/rev

(Start-up) The tool is offset to the 

left in reference to the direction 

the cutting tool will advance.

[3] X0 F0.15; ................................................................. 0.15 mm/rev Ɂᣞɝᣱ࣊Ⱥ c ɑ
ȺҒҭ

Cutting to c at feedrate of 0.15 

mm/rev

1
2

3

8

6

G40

G41

(G41)

G42

(G42)7 (G42)

10
0

4

5

φ



267

ᒲӦҏа R ᛃඩ
AUTOMATIC TOOL NOSE RADIUS OFFSET

ᴷ Example:

юवࡾщȾɛɞᬂɝD юवӏࡾ Chamfering and I.D. cutting with an I.D. cutting tool

O1;

N1;

G50 S2000;

G00 T0101;

G96 S180 M03;

X48.0 Z20.0 M08; .................................................... a ᴥX48.0, Z20.0ᴦȾᣞɝȺͱᏚ
ขɔ

Positioning at a (X48.0, Z20.0) at a 

rapid traverse rate

G41 G01 Z2.0 F1.0; .................................................. ϫȾࡿȪȹǾߦщɁᚐտȾࡾ
ᛃඩȪȽȟɜ bȾሉӦᴥʃʉ˂ʒ
ɬʍʡᴦ

2 าᜤ

b ɁͱᏚȺᛃඩȟȞȞɞȲɔǾX ᢉɕ
ሉӦȪɑȬǿ

Moving to b, including offset 

motion to the left in reference to the 

direction the cutting tool will 

advance.  (Start-up)

2 NOTE

The tool moves in the X-axis direction 

also since the tool is offset to the left at 

b.

X40.0 Z�2.0 F0.15; ................................................... ᛃඩʬ˂ʓ Offset mode

Z�62.0;

G40 G00 U�1.0 Z20.0;.............................................. щɥᣟȟȬȲɔȾᣞɝȺ e Ⱦࡾ
ሉӦᴥɷʭʽʅʵʬ˂ʓᴦ
ɷʭʽʅʵʬ˂ʓɁᩒܿཟɂǾᄽ
ҰɁʠʷʍɹɁጶཟ dȺǾȰɁʠ
ʷʍɹȾߦȪȹǾᄽᜏȽͱᏚȾҏ
а R Ɂ˹॑ȟሉӦȪɑȬǿ

Positioning at e at a rapid traverse 

rate to retract cutting tool from the 

workpiece (Cancel mode)

At the start point of the cancel 

mode, the center of the nose circle 

is positioned right angle to the 

programmed path in reference to 

the block at the end d of the 

preceding block.

X150.0 Z100.0 M09;

M01;

60

C2

G41 (G46)

G41 (G46)G41 (G46)

G40

4
0

1
0

0
I I

1

1

2

2

3

3

4

4

5

5

2

Rapid Traverse

Cutting Feed

ᣞɝ

Ғҭᣞɝ
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ᴷ Example:

۶वࡾщȾɛɞяउ D ۶व Dяउӏࡾ Arc D O.D. D Arc cutting with an O.D. cutting tool

O1;

N1;

G50 S2000;

G00 T0101;

G96 S180 M03;

[1] X40.0 Z20.0 M08; ..................................................... a ᴥX40.0, Z20.0ᴦȾᣞɝȺͱ
Ꮪขɔ

Positioning at a (X40.0, Z20.0) 

at a rapid traverse rate

G42(G46) G01 Z0 F0.15;.......................................... ȪȹǾծϫߦщɁᚐտȾࡾ
ȾᛃඩȪȽȟɜ b ȾሉӦᴥʃ
ʉ˂ʒɬʍʡᴦ

2 าᜤ

b ɁͱᏚȺᛃඩȟȞȞɞȲɔǾX ᢉ
ɕሉӦȪɑȬǿ

Moving to b, including offset 

motion to the right in reference to 

the direction the cutting tool will 

advance (Start-up)

2 NOTE

The tool moves in the X-axis direction 

also since the tool is offset to the right 

at b.

G03 X50.0 Z�5.0 R5.0; ............................................. ᛃඩʬ˂ʓ Offset mode

G01 Z�40.0;

X84.0;

G03 X90.0 Z�43.0 R3.0;

G40 G00 X100.0; ......................................................  щɥᣟȟȬȲɔȾᣞɝȺ gࡾ

ȾሉӦᴥɷʭʽʅʵʬ˂ʓᴦ
ɷʭʽʅʵʬ˂ʓɁᩒܿཟɂǾ
ᄽҰɁʠʷʍɹɁጶཟf ȺǾȰ
ɁʠʷʍɹȾߦȪȹǾᄽᜏȽͱ
ᏚȾҏа R Ɂ˹॑ȟሉӦȪɑȬǿ

Positioning at g at a rapid 

traverse rate to retract cutting tool 

from the workpiece (Cancel 

mode)

At the start point of the cancel 

mode, the center of the nose 

circle is positioned right angle to 

the programmed path in 

reference to the block ([3] D [6]) 

at the end point f of the 

preceding block.

G42 (G46)

(G42)(G42)

G42 (G46)

G42 (G46)

R3

40

80

R5

9
0

5
0

G40

G42 (G46)

I I

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

G42 (G46)Rapid Traverse

Cutting Feed

ᣞɝ

Ғҭᣞɝ
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ȦɁɁɛșȾǾढȟяउȺܿɑɞȻȠɂǾᄽҰɁʠʷʍ
ɹɥʃʉ˂ʒɬʍʡȾȪɑȬǿ

If the profile begins with an arc, as in this example, the block 

preceding the block that defines the arc should be used as the 

start-up block.

ɑȲǾढȟяउȺጶɢɞȻȠɂǾᄽऻɁʠʷʍɹɥɷʭʽ
ʅʵʬ˂ʓȾȪɑȬǿ

Similarly, if the profile ends with an arc, the block where the arc 

is defined should be used as the cancel mode block.

2 าᜤ 2 NOTE

ʃʉ˂ʒɬʍʡȝɛɆɷʭʽʅʵʬ˂ʓɁ͎Ȭɞʠʷʍɹɥᩖᤏș
ȻǾҭරȪȟႆȫɞɁȺาȪȹȢȳȨȗǿ

If start-up or cancel of the tool nose radius offset mode is specified in 

the wrong block, an uncut portion will be left.

ȲȻțɃʠʷʍɹ [1] Ⱥ G42ᴥG46ᴦɥ͎ȪȲکնǾ˩َɁɛșȽ
ҭරȪȟႆȫɑȬǿ

For example, if the G42 (G46) command is specified in block [1], an 

uncut portion will be left.

ʠʷʍɹ [2] Ⱥ G40 ɥ͎ȪȲکնǾ˩َɁɛșȽҭරȪȟႆȫɑ
Ȭǿ

If the G40 command is specified in block [2], an uncut portion will be 

left.

ȦȦȞɜɂʃʉ˂ʒɬʍʡɁˢᓐᄑȽʛʉ˂ʽɥᜤᢐȪǾᛵ
ཟɗาཟɥࡾщᢀᡀɁյȾՕȪɑȬǿ

General start-up patterns are summarized below.  Cautions to 

be taken into consideration when creating a program are 

specified for the related tool paths.

[2] X150.0 Z100.0 M09; ................................................. h ȾᣞɝȺሉӦ Moving to h at a rapid traverse 

rate

M01;

1
2

3

Uncut Portion

Start-Up

ҭරȪ

ʃʉ˂ʒɬʍʡ

8
7

6

Cancel Mode

Uncut Portion

ɷʭʽʅʵʬ˂ʓ

ҭරȪ
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ᴷ Example:

ʋʭʍɹʹ˂ɹӏࡾᴥ1ᴦᴥҏа R0.4 mmᴦ Chuck work (1) (Tool nose radius:  0.4 mm)

ᴷ Example:

ʋʭʍɹʹ˂ɹӏࡾᴥ2ᴦᴥҏа R0.4 mmᴦ Chuck work (2) (Tool nose radius:  0.4 mm)

O1;

N1;

G50 S2000;

G00 T0101;

G96 S150 M03;

G42(G46) X50.0 Z3.0 M08; ..................................a
G01 Z�30.0 F0.15;................................................b
:

3

G00
G42 (G46)

G01 G42 (G46)

5
0

I

1
2

Generally, at the start of a program, the 
programmed point and the imaginary 
tool tip position are at the same 
position.

Imaginary Tool Tip Position

Programmed Point (at Start-Up)

Taking into account tool motion in the start-up block, 
allow a distance that is equal to, or larger than the tool 
nose radius so that the cutting tool will not be hit 
against the workpiece.

At the end of this start-up block, the 
center of the tool nose is positioned 
at a point which is at a right angle 
to the path to be generated by the 
commands in the next block.

Start Point

ˢᓐᄑȾҒҭࡾщɁʃʉ˂ʒɁͱᏚȺ
ɂǾʡʷɺʳʪȨɟȲཟȻǾࡾщɁ͎
ཟȻɂˢᒵȪȹȗɑȬǿ

щɁ͎ཟࡾ

ʡʷɺʳʪ˨Ɂ͎ཟ

ȦɁَɁɛșȾᛃඩȨɟɞȦȻɥᐎਁȪȹࢱຒ᩻ඨɁ
ȲɔȾǾҏа R ͏˨ɁᠾᫌɥᜫȤɞȦȻ

ȦɁʃʉ˂ʒɬʍʡɁʠʷʍɹɁ
ጶཟȺɂǾҏа R Ɂ˹॑ȟǾඒɁʠ
ʷʍɹɁᄽ፷ȾǾٹᄽȽͱᏚȾሉӦ
ȪɑȬǿ

ҋᄉཟ

O1;

N1;

G50 S2000;

G00 T0101;

G96 S150 M03;

G42(G46) X50.0 Z20.0 M08; ................................a
G01 Z3.0 F1.0;......................................................b
Z�30.0 F0.15;

3 G01

G00
G42 (G46)

5
0

I

12

First approach at a Rapid Traverse Rate

Second Approach at a Faster Cutting Feedrate

Allow a distance that is equal to, or larger than 
the tool nose radius so that the cutting tool will 
not be hit against the workpiece.

ᣞɝȾɛɞቼ 1 ɬʡʷ˂ʋ

ȪȗҒҭᣞɝȾɛɞቼߵ 2 ɬʡʷ˂ʋ

ຒ᩻ඨɁȲɔǾҏаࢱ R ͏˨ɁᠾᫌɥᜫȤɞ
ȦȻ
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ᴷ Example:

ʅʽʉʹ˂ɹӏࡾᴥҏа R0.4 mmᴦ Center work (Tool nose radius:  0.4 mm)

ᴷ Example:

ብᬂҒҭᴥ1ᴦᴥҏа R0.4 mmᴦ Facing (1) (Tool nose radius:  0.4 mm)

ᴷ Example:

ብᬂҒҭᴥ2ᴦᴥҏа R0.4 mmᴦ Facing (2) (Tool nose radius:  0.4 mm)

ᴷ Example:

ብᬂҒҭᴥ3ᴦᴥҏа R0.4 mmᴦ Facing (3) (Tool nose radius:  0.4 mm)

2 าᜤ 2 NOTE

ȦɁɁʃʉ˂ʒɬʍʡɁͱᏚขɔɂǾɽ˂ʔሉӦɥᚐȗɑȬǿ In this example, positioning in the start-up block requires corner 

interpolation motion.

O1;

N1;

G50 S2000;

G00 T0101;

G96 S150 M03;

Z3.0 M08;..............................................................a
X50.0; ...................................................................b
G42(G46) G01 X30.0 F1.0;...................................c
Z�30.0 F0.15; .......................................................d
:

3

G01
G01

G00

I3
0

1

2

3
4

G42 (G46)

First Approach at a Rapid Traverse Rate

Second Approach at a Faster 
Cutting Feedrate; This block is used 
as the start-up.

Allow a distance that is equal to, or 
larger than the tool nose radius so that 
the cutting tool will not be hit against 
the workpiece.

ᣞɝȾɛɞቼ 1 ɬʡʷ˂ʋ

ȪȗҒҭᣞɝȾɛɞቼߵ 2 ɬʡ
ʷ˂ʋɥǾʃʉ˂ʒɬʍʡɁʠʷʍ
ɹȾȬɞǿ

ຒ᩻ඨɁȲɔǾҏаࢱ R ͏˨Ɂᠾᫌɥ
ᜫȤɞȦȻ

O1;

N1;

G50 S2000;

G00 T0101;

G96 S150 M03;

G41(G46) X56.0 Z0; .............................................a
G01 X20.0 F0.15; ................................................b
:

3

G41 (G46)
G00

G01

5
0

I

1

2

Allow a distance that is equal to, or larger than the 
tool nose radius so that the cutting tool will not be 
hit against the workpiece.

ຒ᩻ඨɁȲɔǾҏаࢱ R ͏˨ɁᠾᫌɥᜫȤɞȦȻ

O1;

N1;

G50 S2000;

G00 T0101;

G96 S150 M03;

X56.0 Z20.0; .........................................................a
G41(G46) G01 Z0 F1.0;........................................b
X30.0 F0.15; .........................................................c
:

3

G41 (G46)
G01

G00

G01

5
0

I

12

3

Allow a distance that is equal to, 
or larger than the tool nose 
radius so that the cutting tool will 
not be hit against the workpiece.

ຒ᩻ඨɁȲɔǾҏаࢱ R ͏˨Ɂᠾ
ᫌɥᜫȤɞȦȻ
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“ ʋʭʍɹʹ˂ɹӏࡾᴥ1ᴦᴥҏа R0.4 mmᴦ” ɁȺǾʃʉ˂ʒɬʍʡ
Ɂ͎ɥ G42ᴥG46ᴦȺɂȽȢǾG41ᴥG46ᴦȺ͎ȪȲکնȻᐎț
ȹȢȳȨȗǿ

The program should use the G41 (G46) command, instead of the G42 

(G46) command used in “Chuck work (1) (Tool nose radius: 0.4 mm)”.

ᴷ Example:

ᬂɝӏࡾᴥ1ᴦᴥҏа R0.4 mmᴦ Chamfering (1) (Tool nose radius:  0.4 mm)

ᴷ Example:

ᬂɝӏࡾᴥ2ᴦᴥҏа R0.4 mmᴦ Chamfering (2) (Tool nose radius:  0.4 mm)

O1;

N1;

G50 S2000;

G00 T0101;

G96 S150 M03;

G41(G46) X56.0 Z20.0 M08; ................................a
G01 Z0 F1.0;.........................................................b
X30.0 F0.15; .........................................................c
:

G01

3

G01

G41 (G46)
G00

5
0

I

12

3

Allow a distance that is equal to, or larger than 
two times the tool nose radius so that the 
cutting tool will not be hit against the workpiece.

At the end of this start-up block, 
the center of the tool nose is 
positioned at a point which is at a 
right angle to the path generated 
by the commands in the next 
block.  Then, corner interpolation 
motion is inserted so that the tool 
nose comes into contact with the 
tool path generated by the 
commands in the next block.

Corner Motion

ຒ᩻ඨɁȲɔǾҏаࢱ R Ɂ 2 ς͏˨Ɂᠾᫌɥᜫ
ȤɞȦȻ

ʃʉ˂ʒɬʍʡɁʠʷʍɹɁጶ
ཟȺɂǾȦɁʡʷɺʳʪȾٹᄽȽ
ͱᏚȾҏа R Ɂ˹॑ȟሉӦȪǾȰ
ɁͱᏚȞɜȨɜȾሉӦᴥɽ˂ʔሉ
ӦᴦȪȹඒɁʠʷʍɹɁᄽ፷Ⱦҏ
аяȟȬɞͱᏚɑȺӦȠɑȬǿ

ɽ˂ʔሉӦ

O1;

N1;

G50 S2000;

G00 T0101;

G96 S150 M03;

G42(G46) X46.0 Z1.0; ..........................................a
G01 X50.0 Z�1.0 F0.15; .......................................b
Z�30.0;..................................................................c
:

C1

G01

G01

G42 (G46)
G00

5
0

I

1

2
3

CAUTION: Tool nose comes to a point lower 
than the programmed point.

า  KʡʷɺʳʪɁϏɛɝҏаȟ˩ȟɞɁ
Ⱥา

O1;

N1;

G50 S2000;

G00 T0101;

G96 S150 M03;

G42(G46) G01 X46.0 F1.0;...................................a
G01 X50.0 Z�1.0 F0.15; .......................................b
Z�30.0;..................................................................c
:

C1

G01

G01

5
0

I

1

2
3

CAUTION: Tool nose comes to a point lower 
than the programmed point.

า  KʡʷɺʳʪɁϏɛɝҏаȟ˩ȟɞɁ
Ⱥา
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ᴷ Example:

ᬂɝӏࡾᴥ3ᴦᴥҏа R0.4 mmᴦ Chamfering (3) (Tool nose radius:  0.4 mm)

ᴷ Example:

ᬂɝӏࡾᴥ4ᴦᴥҏа R0.4 mmᴦ Chamfering (4) (Tool nose radius:  0.4 mm)

O1;

N1;

G50 S2000;

G00 T0101;

G96 S150 M03;

G42(G46) X46.0 Z20.0 M08; ................................a
G01 Z1.0 F1.0;......................................................b
X50.0 Z�1.0 F0.15; ...............................................c
Z�30.0;..................................................................d
:

G01
G01

C1

G01

G42 (G46)
G00

5
0

I

2

3
4

1

Allow a distance that is equal to, or larger than the 
tool nose radius so that the cutting tool will not be 
hit against the workpiece.

ຒ᩻ඨɁȲɔǾҏаࢱ R ͏˨ɁᠾᫌɥᜫȤɞȦȻ

O1;

N1;

G50 S2000;

G00 T0101;

G96 S150 M03;

G42(G46) X60.0 Z2.0; ..........................................a
G01 X44.0 F1.0; ...................................................b
X50.0 Z�1.0 F0.15; ...............................................c
Z�30.0;..................................................................d
:

C1

G01
G01

G42 (G46)
G00

G01

5
0

I

1

2

3
4

Allow a distance that is equal to, or larger than two times 
the tool nose radius so that the cutting tool will not be hit 
against the workpiece.

ຒ᩻ඨɁȲɔǾҏаࢱ R Ɂ 2 ς͏˨ɁᠾᫌɥᜫȤɞȦȻ
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ᗢȬɞʡʷɺʳʪᴥᒲӦҏа R ᛃඩᴦ Recommended Example Programs (Automatic Tool 

Nose Radius Offset)

ᴷ Example:

ɬʡʷ˂ʋ D ۶वӏࡾᴥҏа R0.4 mmᴦʋʭʍɹʹ˂ɹ
ӏࡾ

Approach D O.D. cutting (Tool nose radius:  0.4 mm) 

Chuck work

ᴷ Example:

ɬʡʷ˂ʋ D ብᬂҒҭᴥҏа R0.4 mmᴦ Approach D Facing (Tool nose radius:  0.4 mm)

O1;

N1;

G50 S2000;

G00 T0101;

G96 S150 M03;

G41 X70.0 Z1.0 M08;............................................a
G01 X50.0 F1.0; ...................................................b
G42 Z�30.0 F0.15;................................................c
:

G41
G00

G01
(G41)(G41)

G42
(G01)

5
0

I

1

2
3

(G41)

First Approach at a Rapid 
Traverse Rate; G41 Start-Up 
Block

Second Approach at a Faster Cutting 
Feedrate; G41 Offset Mode Block.  
Always specify this block.

The programmed point and the 
imaginary tool tip position are at the 
same position.

(G00 may be used.)

Tool nose radius may be ignored.  
Allow a minimum distance so that the 
cutting tool will not be hit against the 
workpiece.

Specify the G42 command in 
this block.

ᣞɝȾɛɞቼ 1 ɬʡʷ˂ʋȺ
G41 Ɂʃʉ˂ʒɬʍʡɥᚐȗɑ
Ȭǿ

ȪȗҒҭᣞɝȾɛɞቼߵ 2 ɬʡ
ʷ˂ʋȺ G41 Ɂᛃඩʬ˂ʓɁʠʷʍ
ɹȺȬǿ॒ ȭ͎ȪȹȢȳȨȗǿ

ʡʷɺʳʪ˨Ɂ͎ཟȻࡾщɁ͎
ཟȟˢᒵȪɑȬǿ

(G00 Ⱥɕɛȗ )

ҏа R ɥᐎਁȬɞ॒ᛵɂȕɝɑȮɦǿ
॒ᛵఊߴᦀɥȶȹȢȳȨȗǿ

ȦɁʠʷʍɹȺ G42 ɥ͎
ȪɑȬǿ

O1;

N1;

G50 S2000;

G00 T0101;

G96 S150 M03;

G42 X52.0 Z20.0 M08;..........................................a
G01 Z0 F1.0;.........................................................b
G41 X0 F0.15;.......................................................c
G40 W1.0;

:

G42
G00

(G42)
G01

5
0

I

1
2

3

Second Approach 
G42 Offset Mode

First Approach at a Rapid Traverse 
Rate; G42 Start-Up Block

Tool nose radius may be ignored.  
Allow a minimum distance so that the 
cutting tool will not be hit against the 
workpiece.

The programmed point and the imaginary tool tip 
position are at the same position.

Specify the G41 command in this block.

ቼ 2 ɬʡʷ˂ʋ
G42 Ɂɴʟʅʍʒʬ˂ʓ

ᣞɝȾɛɞቼ 1 ɬʡʷ˂ʋȺ G42
Ɂʃʉ˂ʒɬʍʡɥᚐȗɑȬǿ

ҏа R ɥᐎਁȬɞ॒ᛵɂȕɝɑȮɦǿ
॒ᛵఊߴᦀɥȶȹȢȳȨȗǿ

ʡʷɺʳʪ˨Ɂ͎ཟȻࡾщɁ͎ཟȟˢᒵȪɑȬǿ

ȦɁʠʷʍɹȺ G41 ɥ͎ȪɑȬǿ
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ᴷ Example:

ɬʡʷ˂ʋ D ᬂɝӏࡾ D ۶वӏࡾᴥҏа R0.4 mmᴦ
ʋʭʍɹʹ˂ɹӏࡾ

Approach D Chamfering D O.D. cutting (Tool nose 

radius:  0.4 mm) Chuck work

ᴷ Example:

ብᬂҒҭ D ᬂɝӏࡾ D۶वӏࡾᴥҏа R0.4 mmᴦ Facing D Chamfering D O.D. cutting (Tool nose radius:  

0.4 mm)

O1;

N1;

G50 S2000;

G00 T0101;

G96 S150 M03;

G41 X60.0 Z1.0 M08;............................................a
G01 X46.0 F1.0; ...................................................b
G42 X50.0 Z�1.0 F0.15; .......................................c
Z�30.0;..................................................................d
:

G41
G00

G41
(G01)

G42
(G01)

(G42, G01)

C1

5
0

1 1I

1

2

3
4

First Approach at a Rapid 
Traverse rate; G41 Start-Up 
Block

Second Approach at a Faster 
Cutting Feedrate; G41 Offset 
Mode block

CAUTION: In shaft work, pay 
careful attention to possible 
interference between the 
cutting tool and the center if 
the workpiece is small.

Allow 1 mm clearance; 
this value makes 
calculations simple.

Specify the G42 
command in this 
block.

ᣞɝȾɛɞቼ 1 ɬʡʷ˂ʋȺ
G41 Ɂʃ ʉ˂ʒɬʍʡɥᚐȗɑ
Ȭǿ

ȪȗҒҭᣞɝȾɛɞቼߵ 2 ɬ
ʡʷ˂ʋ G41 Ɂᛃඩʬ˂ʓɁʠ
ʷʍɹȺȬǿ

า  Kʅʽʉʹ˂ɹӏࡾȾȝ
ȗȹǾӏࡾवȟߴȨȗȻȠȾʅ
ʽʉȻࢱຒȪȽȗȞาȟ॒
ᛵȺȬǿ

ˢᓐȾአɥዊԨȾȬ
ɞȲɔ 1 mm ȻȪɑȬǿ

ȦɁʠʷʍɹȺ G42
ɥ͎ȪɑȬǿ 

O1;

N1;

G50 S2000;

G00 T0101;

G96 S150 M03;

G42 X152.0 Z20.0 M08;........................................a
G01 Z0 F1.0;.........................................................b
G41 X100.0 F0.15;................................................c
G42 G00 X146.0 Z1.0;..........................................d
G01 X150.0 Z�1.0; ...............................................e
Z�30.0;..................................................................f
G40 G00 X200.0 Z30.0 M09;................................g
M05;

M30;

G42

C1

(G42)
(G42)

G41

G42

G00
G01

15
0

φ

12

3

4

56

7
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ᒲӦҏа R ᛃඩȾȝȤɞɽ˂ʔሉӦɁ Corner interpolation motion examples in automatic tool 

nose radius offset mode

2 าᜤ 2 NOTE

ʃʉ˂ʒɬʍʡȾȝȤɞҋᄉཟɂ͑ҏаͱᏚȾɛɝɑȬǿ The start point in the start-up motion varies depending on the 

imaginary tool tip position.

ʡʷɺʳʪ˨ɁࡾщɁᢀᡀ ҏа R ˹॑Ɂ᪨ɁӦȠ
Programmed tool paths Actual tool paths (nose radius center)

ȟɝᜏ࣊
Corner Angle

ʃʉ˂ʒɬʍʡ
ᴥG40 D G42ᴦ

Start-Up (G40 D G42)

պˢᛃඩʬ˂ʓᴥG42ᴦ
In the Same Offset 

Mode (G42)

ᛃඩʬ˂ʓ۰
ᴥG42 D G41ᴦ

Offset Mode Changed 

(G42 D G41)

ɷʭʽʅʵʬ˂ʓ
ᴥG42 D G40ᴦ

Cancel Mode 

(G42 D G40)

1q ᵻ 90q
1q to 90q

90q

90q ᵻ 180q
90q to 180q

180q

180q ᵻ 270q
180q to 270q

270q

270q ᵻ 360q
270q to 360q

360qᵻᴥ0qᴦ
360q to (0q)
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0q ᵻ 1q
0q to 1q

ʡʷɺʳʪ˨ɁࡾщɁᢀᡀ ҏа R ˹॑Ɂ᪨ɁӦȠ
Programmed tool paths Actual tool paths (nose radius center)

ȟɝᜏ࣊
Corner Angle

ʃʉ˂ʒɬʍʡ
ᴥG40 D G42ᴦ

Start-Up (G40 D G42)

պˢᛃඩʬ˂ʓᴥG42ᴦ
In the Same Offset 

Mode (G42)

ᛃඩʬ˂ʓ۰
ᴥG42 D G41ᴦ

Offset Mode Changed 

(G42 D G41)

ɷʭʽʅʵʬ˂ʓ
ᴥG42 D G40ᴦ

Cancel Mode 

(G42 D G40)
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5

2 ਖ਼Ӧҏа R ᛃඩ
MANUAL TOOL NOSE RADIUS OFFSET

щɁҏаȾɂ˽ɒȟ͇ȗȹȗɑȬǿȦɁȲɔǾʡʷɺʳʪࡾ
˨Ɂ͎ཟȻ᪨ɁҒҭཟȻɂႱȽɝɑȬǿȦɟɥʡʷɺʳ
ʪ˨Ɂ͎ཟɥአȾɛɝ۰ȪǾ͎ཟȻҒҭཟɥˢᒵȨ
ȮɑȬǿ

Because the tool edge does not come to a sharp point, but is 

slightly rounded, the point of the tool nose actually engaged 

with cutting differs slightly from the point assumed for writing a 

program. By calculating the offset data manually and shifting 

the tool nose, the programmed point (imaginary tool nose) can 

be made to coincide with the cutting point.

ҏа R ɁȦȻɥᐎਁȪȽȗȺʡʷɺʳʪɥͽȬɞȻǾҭᤈ
ȡɗҭරȪȟᄉႆȪɑȬǿҭᤈȡɗҭරȪɁᦀɥአȺɔ
ɞȦȻɂժᑤȺȕɝǾȦɁᛃඩȨɟȲአϏȺʡʷɺʳʪɥ
ͽȬɞȦȻȾɛɝǾَᬂᣮɝɁढȾ̈́˨ȥɞȦȻȟȺȠ
ɑȬǿ

If a program is written without taking into consideration the tool 

nose radius, overcuts or uncuts occur.  Since it is possible to 

calculate the overcut and uncut amount, a workpiece can be 

finished to the dimensions specified on the part drawing by 

creating the program where the offset amount is included.

ȦɁᛃඩศɥਖ਼Ӧҏа R ᛃඩȻȗȗɑȬǿ The method to offset the programmed tool paths in the manner 

as indicated above is called the manual tool nose radius offset.

1 ҭᤈȡɗҭරȪɁՁျȾȷȗȹɂǾ“ ᒲӦҏа R ᛃඩ ”ᴥ247 ʤ˂
ʂᴦɥՎྃǿ

1 For overcuts (excessive cutting) and undercut (insufficient cut-

ting), refer to “AUTOMATIC TOOL NOSE RADIUS OFFSET” 

(page 247).

1. ȦɁአɥᒲӦᄑȾᚐɢȮɞൡᑤȟᒲӦҏа R ᛃඩȺȬǿ
5

1. The function to automatically calculate the offset amount is the 

automatic tool nose radius offset.

2. ɎȻɦȼɁࡾщȾɂҏа R ȟȕɝǾɑȲࡾщጽᡅɁʛʉ˂ʽ
ȾɛȶȹɕᛃඩᦀȟႱȽɝɑȬǿ

2. Almost all the cutting tools have rounded tool tip whose radius 

varies among the type of the cutting tools and inserts.  In 

addition, the necessary offset amount varies according to the 

tool path patterns.

َᬂᣮɝɁढȾ̈́˨ȥɞ˨ȺᛵȺȬɁȺǾਖ਼Ӧҏа R ᛃ
ඩɁՁျȾȷȗȹԚґျᜓȪȹȝȗȹȢȳȨȗǿ

To finish the workpiece to the dimensions specified on the part 

drawing, the offset amount must be calculated correctly from 

the tool nose radius and tool path patterns.  Therefore, the 

programmers are required to understand the principle on the 

manual tool nose radius offset.

3. ӏࡾȾȝȤɞࡾщጽᡅɁʛʉ˂ʽɂȝറȾɛɝ۹ሗ۹റȺ
ȕɝǾȦɟɜȾᩜȬɞᝢɥȬɌȹᚐșȦȻɂȺȠɑȮɦǿ
ȦȦȺɂǾژటᄑȽʛʉ˂ʽȾȷȗȹᝢȪȹȗɑȬɁȺǾ
ȦɟɥՎᐎȾȪȹǾյʛʉ˂ʽȺɁአȾमȹȹȢȳȨȗǿ

3. Since there are a number of tool patterns which will be used for 

actual machining and they will differ among users, it is not 

possible to explain all of the tool patterns in this manual.  The 

explanation given in this chapter is concentrated on the basic 

tool path patterns along with the cautions to be taken into 

consideration for programming so that the readers will be able 

to acquire basic knowledge of the automatic tool nose radius 

offset function.

2-1 ʐ˂ʛᴥᬂɝᴦȺɁᛃඩȾȷȗȹ
Offset for Taper Cutting and Chamfering

ҏа R ᛃඩɁศ Tool Nose Radius Offset Method

۶वӏࡾȺ˩َɁ aǾ b Ɂҏа R ɥᛃඩȬɞȻ a'Ǿb' ȾȽ
ɝɑȬǿ

In O.D. cutting, a' and b' are offset positions from a and b 

when taking nose radius into consideration.

X50.0 Z0; .............................................................a
X80.0 Z�15.0; ......................................................b

Z0

15

I8
0

I5
0

1

2

Uncut Portion
ҭරȪ
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a ȝɛɆ b Ɂ࣋ൈɥᛃඩȪȹǾҭරȪɥȽȢȪɑȬǿᴥXc, 

Zcᴷᛃඩᦀᴦ
Calculate the offset data (Xc, Zc) and add this offset to the 

original program (a and b) to eliminate uncut portion.

юवӏࡾȺ˩َɁ aǾ b Ɂҏа R ɥᛃඩȬɞȻ a'Ǿ b' ȾȽ
ɝɑȬǿ

In I.D. cutting, a' and b' are offset positions from a and b 

when taking nose radius into consideration.

a ȝɛɆ b Ɂ࣋ൈɥᛃඩȪȹǾҭරȪɥȽȢȪɑȬǿᴥXc, 

Zcᴷᛃඩᦀᴦ
Calculate the offset data (Xc, Zc) and add this offset to the 

original program (a and b) to eliminate uncut portion.

ඒȾǾXc, Zc ɁɔɥᝢȪɑȬǿ The procedure used to calculate Xc and Zc is explained below.

ҏа R ᛃඩᦀɁአ Calculating Tool Nose Radius Offset Data

1. ҭරȪ 1. Uncut portion

ҭරȪᦀɥյᢉȾߦȬɞᛃඩᦀɑȲɂᣜᣅɒᦀȻ֣Ɇɑ
Ȭǿ

The additional movement along an axis required to 

eliminate uncut portions is called the offset data or 

additional cutting amount.

ඒɁَȻࣻɂǾҭරȪᦀɥȽȢȬȲɔȾ Xc, Zc ɥɔɞ
ศȺȬǿ

The following shows the diagrams and formulas used to 

calculate the offset data Xc and Zc required to eliminate 

uncut portion.

X(50.0 � 2 u Xc) Z0;............................................. a'

X80.0 Z(�15.0 � Zc); ............................................ b'

Zc

Xc

15

Z0

φ8
0

φ5
0'

'

1

2

X54.0 Z0; ..............................................................a
X50.0 Z�3.0; .........................................................b

Z0
3

I5
0

I5
4

1

2

Uncut Portion
ҭරȪ

X(54.0 + 2 u Xc) Z0;............................................. a'

X50.0 Z(�3.0 � Zc); .............................................. b'
Zc

Xc

3 Z0

φ5
0

φ5
4

'

'

1

2
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ᴹ۶वȾȝȤɞʐ˂ʛᴻ <O.D. Taper Cutting>

Xc, Zc Ɂɔ Calculating Xc and Zc

• X ᢉտɁᛃඩᦀ x Offset data in the X-axis direction

Xc = Zc u tanT = (Rn � a) u tanT
= Rn u {1 � tan(T/2)} u tanTᴷࣻ 1

Xc = Zc u tanT = (Rn � a) u tanT
= Rn u {1 � tan(T/2)} u tanT: Formula 1

• Z ᢉտɁᛃඩᦀ x Offset data in the Z-axis direction

Zc = Rn � a = Rn � Rn u tan(T/2)

= Rn u {1 � tan(T/2)}ᴷࣻ 2

Zc = Rn � a = Rn � Rn u tan(T/2)

= Rn u {1 � tan(T/2)}: Formula 2

1 ࣻ1, 2ȾɛɝɔȲX, ZᢉտɁᛃඩᦀɂǾ“ਖ਼ӦҏаRɁ

ᛃඩᦀˢᜄ᚜ ”ᴥ291 ʤ˂ʂᴦȾᇉȪɑȬǿ

1 The offset data calculated using the formulas 1 and 2 is 

summarized in the table in “Tool Nose Radius Offset Data 

Table” (page 291) in this chapter.

ᴹюवȾȝȤɞʐ˂ʛᴻ <I.D. Taper Cutting>

Xc, Zc Ɂɔ Calculating Xc and Zc

• X ᢉտɁᛃඩᦀ x Offset data in the X-axis direction

Xc = Zc u tanT
= Rn u {1 � tan(T/2)} u tanTᴷࣻ 1

Xc = Zc u tanT
= Rn u {1 � tan(T/2)} u tanT: Formula 1

• Z ᢉտɁᛃඩᦀ x Offset data in the Z-axis direction

Zc = Rn � a = Rn � Rn u tan(T/2)

= Rn u {1 � tan(T/2)}ᴷࣻ 2

Zc = Rn � a = Rn � Rn u tan(T/2)

= Rn u {1 � tan(T/2)}: Formula 2

1 ࣻ1, 2ȾɛɝɔȲX, ZᢉտɁᛃඩᦀɂǾ“ਖ਼ӦҏаRɁ

ᛃඩᦀˢᜄ᚜ ”ᴥ291 ʤ˂ʂᴦȾᇉȪɑȬǿ

1 The offset data calculated using the formulas 1 and 2 is 

summarized in the table in “Tool Nose Radius Offset Data 

Table” (page 291) in this chapter.

2. ҭᤈȡ 2. Overcut portion

ҭᤈȡᦀɥյᢉȾߦȬɞᛃඩᦀɑȲɂᣜᣅɒᦀȻ֣Ɇɑ
Ȭǿ

The additional movement along an axis required to 

eliminate overcut portions is called the offset data or 

additional cutting amount.

ඒɁَȻࣻɂǾҭᤈȡᦀɥȽȢȬȲɔȾ Xc, Z'c ɥɔɞ
ศȺȬǿ

The following shows the diagrams and formulas used to 

calculate the offset data Xc and Z'c required to eliminate 

overcutting.

Rn

+Z

+X

Zc

Zc a

Rn

/2
/2Xc

T

T
T

T

Rn : 
Xc : 
Zc : 
T : 

Tool Nose Radius
Offset Data, X-Axis
Offset Data, Z-Axis
Taper Angle, Measured 
from the Z-Axis

ҏа R
X ᢉտɁᛃඩᦀ
Z ᢉտɁᛃඩᦀ
Z ᢉȾߦȬɞӺᥓ

Zc

Zc a

Rn

/2 /2Xc
Rn

+Z

+X

T
T T

T

Rn : 
Xc : 
Zc : 
T : 

Tool Nose Radius
Offset Data, X-Axis
Offset Data, Z-Axis
Taper Angle, Measured 
from the Z-Axis

ҏа R
X ᢉտɁᛃඩᦀ
Z ᢉտɁᛃඩᦀ
Z ᢉȾߦȬɞӺᥓ



281

ਖ਼Ӧҏа R ᛃඩ
MANUAL TOOL NOSE RADIUS OFFSET

ᴹ۶वȾȝȤɞʐ˂ʛᴻ <O.D. Taper Cutting>

Xc, Z'c Ɂɔ Calculating Xc and Z'c

• X ᢉտɁᛃඩᦀ x Offset data in the X-axis direction

Xc = Zc u tanT
= Rn u {1 � tan(T/2)} u tanTᴷࣻ 1

Xc = Zc u tanT
= Rn u {1 � tan(T/2)} u tanT: Formula 1

• Z ᢉտɁᛃඩᦀ x Offset data in the Z-axis direction

Z'c = Rn + a = Rn u {1 + tan(T/2)}ᴷࣻ 2 Z'c = Rn + a = Rn u {1 + tan(T/2)}: Formula 2

ɑȲɂ or

Z'c = 2 u Rn � Zcᴷࣻ 2' Z'c = 2 u Rn � Zc: Formula 2'

2 าᜤ 2 NOTE

ᛃඩᦀˢᜄ᚜ɥΈșȻȠɂࣻ 2' ȺɔȹȢȳȨȗǿ To use the offset data table, use the formula 2' to calculate the 

offset data.

1 ࣻ1ȾɛɝɔȲXᢉտɁᛃඩᦀXcȝɛɆࣻ2'ȺZᢉտ

Ɂᛃඩᦀ Z'c ɥɔɞȻȠȾΈႊȪȲ͑Ɂᛃඩᦀ Zc ɂǾ

Ȱɟȱɟ “ ਖ਼Ӧҏа R Ɂᛃඩᦀˢᜄ᚜ ”ᴥ291 ʤ˂ʂᴦȾ

ᇉȪɑȬǿ

1 The offset data Xc, calculated using formula 1, and the 

temporary offset data Zc, used for calculating the offset 

data Z'c by formula 2' are summarized in the table in “Tool 

Nose Radius Offset Data Table” (page 291) in this chap-

ter.

ᴹюवȾȝȤɞʐ˂ʛᴻ <I.D. Taper Cutting>

Xc, Z'c Ɂɔ Calculating Xc and Z'c

• X ᢉտɁᛃඩᦀ x Offset data in the X-axis direction

Xc = Zc u tanT Xc = Zc u tanT
= Rn u {1 � tan(T/2)} u tanTᴷࣻ 1 = Rn u {1 � tan(T/2)} u tanT: Formula 1

• Z ᢉտɁᛃඩᦀ x Offset data in the Z-axis direction

Z'c = Rn + a = Rn u {1 + tan(T/2)}ᴷࣻ 2 Z'c = Rn + a = Rn u {1 + tan(T/2)}: Formula 2

ɑȲɂ or

Z'c = 2 u Rn � Zcᴷࣻ 2' Z'c = 2 u Rn � Zc : Formula 2'

2 าᜤ 2 NOTE

ᛃඩᦀˢᜄ᚜ɥΈșȻȠɂࣻ 2' ȺɔȹȢȳȨȗǿ To use the offset data table, use the formula 2' to calculate the 

offset data.

1 ࣻ1ȾɛɝɔȲXᢉտɁᛃඩᦀXcȝɛɆࣻ2'ȺZᢉտ

Ɂᛃඩᦀ Z'c ɥɔɞȻȠȾΈႊȪȲ͑Ɂᛃඩᦀ Zc ɂǾ

Ȱɟȱɟ “ ਖ਼Ӧҏа R Ɂᛃඩᦀˢᜄ᚜ ”ᴥ291 ʤ˂ʂᴦȾ

ᇉȪɑȬǿ

1 The offset data Xc, calculated using formula 1, and the 

temporary offset data Zc, used for calculating the offset 

data Z'c by formula 2' are summarized in the table in “Tool 

Nose Radius Offset Data Table” (page 291) in this chap-

ter.

Zc

a

Z’c

/2/2

Xc

Rn

+Z

+X

T T T

Rn : 
Xc : 
Z'c :

Zc :
 
T : 

Tool Nose Radius
Offset Data, X-Axis
Offset Data, Z-Axis 
(Additional Cutting Amount)
Offset Data for Angle T 
(Data in Offset Data Table)

Taper Angle, Measured 
from the Z-Axis

ҏа R
X ᢉտɁᛃඩᦀ

Z ᢉȾߦȬɞӺᥓ

Z ᢉտɁᛃඩᦀᴥᣜᣅɒᦀᴦ
ᜏ࣊TȾߦȬɞᛃඩᦀ

ᴥˢᜄ᚜ɁϏᴦ

Zc

a

Z'c

/2

Rn

Xc

Xc

+Z

+X

/2

T
T

T

Rn : 
Xc : 
Z'c :

Zc :
 
T : 

Tool Nose Radius
Offset Data, X-Axis
Offset Data, Z-Axis 
(Additional Cutting Amount)
Offset Data for Angle T 
(Data in Offset Data Table)

Taper Angle, Measured 
from the Z-Axis

ҏа R
X ᢉտɁᛃඩᦀ

Z ᢉȾߦȬɞӺᥓ

Z ᢉտɁᛃඩᦀᴥᣜᣅɒᦀᴦ
ᜏ࣊TȾߦȬɞᛃඩᦀ

ᴥˢᜄ᚜ɁϏᴦ
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ҏа R ᛃඩɁտȻ࣋ൈɁɔȾȷȗȹ Tool Nose Radius Offset Direction and Calculation of 

Coordinate Values

ҏа R ᛃඩɁտ 0 Tool Nose Radius Offset Direction

ɥ͎ཟȟሉӦȬɟɃढᣮɝȾӏࡾȺȠɑȬǿ The programmed shape is obtained if the imaginary tool nose 

moves along the path indicated by the dotted lines.

2 าᜤ 2 NOTE

˩َɁ A ɂ۶वǾB ɂюवɥ᚜ȪɑȬǿ In the following diagrams, “A” represents O.D. cutting while “B” 

represents I.D. cutting.

 ᛃඩɁտ
 Offset Direction

Zc

Xc

Xc

Zc

θ

θ

1-A

1-B

Zc

Zc

Zc

Zc

θ

θ

2-A

2-B

Xc

Xc

Xc

Xc

θ

θ

3-A

3-B

Xc

Zc

Zc

Xc

θ

θ

4-A

4-B

5-A

5-B

Z'c

Xc

Z'c

Xc

θ

θ

Z'c

Z'c

Z'c

Z'c

θ

θ

6-A

6-B
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ൈɁɔ࣋ 0 Calculating Coordinate Values

ҏа R ȟ Rn = 0.8 ɁȻȠɁյᢉɁ࣋ൈɥɔɑȬǿ To obtain the coordinate values of the individual axes when the 

tool nose radius is Rn = 0.8.

Xc Ȼ Zc ɂᛃඩᦀˢᜄ᚜ɛɝ Xc and Zc are found in the offset data table:

c ཟᴷ
Xc = 0.4269 Ƽ 0.427
X = 50.0 � (2 u 0.427) = 49.146

c ཟᴥX49.146, Z0ᴦ

Point c: 

Xc = 0.4269 | 0.427

X = 50.0 � (2 u 0.427) = 49.146

Point c (X49.146, Z0)

d ཟᴷ
Zc = 0.5088 Ƽ 0.509
Z = �5.96 � 0.509 = �6.469

d ཟᴥX60.0, Z�6.469ᴦ

Point d: 

Zc = 0.5088 | 0.509

Z = �5.96 � 0.509 = �6.469

Point d (X60.0, Z�6.469)

Xc Ȼ Zc ɂᛃඩᦀˢᜄ᚜ɛɝ Xc and Zc are found in the offset data table:

c ཟᴷ
Xc= 0.3381 Ƽ 0.338
X= 50.0 + (2 u 0.338) = 50.676

c ཟᴥX50.676, Z0ᴦ

Point c:

Xc= 0.3381 | 0.338

X= 50.0 + (2 u 0.338) = 50.676

Point c (X50.676, Z0)

d ཟᴷ
Zc = 0.5856 Ƽ 0.586
Z= �6.0 � 0.586 = �6.586

d ཟᴥX43.08, Z�6.586ᴦ

Point d:

Zc = 0.5856 | 0.586

Z= �6.0 � 0.586 = �6.586

Point d (X43.08, Z�6.586)

Zc ɂᛃඩᦀˢᜄ᚜ɛɝ Zc is found in the offset data table:

40°
Zc

d

Xc
c

a

b

θ = 40°   Rn = 0.8

1-A

ཟ X Z

a 50.0 0

b 60.0 �5.96

Point X Z

a 50.0 0

b 60.0 �5.96

1-B Xc
c

Zc
d

30° b

a

θ = 30°   Rn = 0.8

ཟ X Z

a 50.0 0

b 43.08 �6.0

Point X Z

a 50.0 0

b 43.08 �6.0

Zc

Zc

25° b

d

c
a

2-A

θ = 25°   Rn = 0.8

ཟ X Z

a 50.0 �10.0

b 68.65 �30.0

Point X Z

a 50.0 �10.0

b 68.65 �30.0
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Zc = 0.6226 Ƽ 0.623 Zc = 0.6226 | 0.623

c ཟᴷ
Z = �10.0 � 0.623 = �10.623

c ཟᴥX50.0, Z�10.623ᴦ

Point c: 

Z = �10.0 � 0.623 = �10.623

Point c (X50.0, Z�10.623)

d ཟᴷ
Z = �30.0 � 0.623 = �30.623

d ཟᴥX68.65, Z�30.623ᴦ

Point d: 

Z = �30.0 � 0.623 = �30.623

Point d (X68.65, Z�30.623)

Zc ɂᛃඩᦀˢᜄ᚜ɛɝ Zc is found in the offset data table:

Zc = 0.5245 Ƽ 0.525 Zc = 0.5245 | 0.525

c ཟᴷ
Z = �10.0 � 0.525 = �10.525 

c ཟᴥX50.0, Z�10.525ᴦ

Point c: 

Z = �10.0 � 0.525 = �10.525

Point c (X50.0, Z�10.525)

d ཟᴷ
Z = �20.0 � 0.525 = �20.525

d ཟᴥX34.38, Z�20.525ᴦ

Point d: 

Z = �20.0 � 0.525 = �20.525

Point d (X34.38, Z�20.525)

Xc ɂᛃඩᦀˢᜄ᚜ɛɝ Xc is found in the offset data table:

Xc = 0.2398 Ƽ 0.240 Xc = 0.2398 | 0.240

c ཟᴷ
X = 50.0 � (2 u 0.240) = 49.52

c ཟᴥX49.52, Z0ᴦ

Point c: 

X = 50.0 � (2 u 0.240) = 49.52

Point c (X49.52, Z0)

2-B
Zc

Zc

c
a

b
d

38°

θ = 38°   Rn = 0.8

ཟ X Z

a 50.0 �10.0

b 34.38 �20.0

Point X Z

a 50.0 �10.0

b 34.38 �20.0

Xc

Xc

20°d a

c

b

θ = 20°   Rn = 0.8

3-A

ཟ X Z

a 50.0 0

b 60.92 �15.0

Point X Z

a 50.0 0

b 60.92 �15.0
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d ཟᴷ
X = 60.92 � (2 u 0.240) = 60.44

d ཟᴥX60.44, Z�15.0ᴦ

Point d: 

X = 60.92 � (2 u 0.240) = 60.44

Point d (X60.44, Z�15.0)

Xc ɂᛃඩᦀˢᜄ᚜ɛɝ Xc is found in the offset data table:

Xc = 0.4269 Ƽ 0.427 Xc = 0.4269 | 0.427

c ཟᴷ
X = 50.0 + (2 u 0.427) = 50.854

c ཟᴥX50.854, Z0ᴦ

Point c:

X = 50.0 + (2 u 0.427) = 50.854

Point c (X50.854, Z0)

d ཟᴷ
X = 33.22 + (2 u 0.427) = 34.074

d ཟᴥX34.074, Z�10.0ᴦ

Point d:

X = 33.22 + (2 u 0.427) = 34.074

Point d (X34.074, Z�10.0)

Xc Ȼ Zc ɂᛃඩᦀˢᜄ᚜ɛɝ Xc and Zc are found in the offset data table:

c ཟᴷ
Zc = 0.5630 Ƽ 0.563
Z = �10.0 � 0.563 = �10.563

c ཟᴥX50.0, Z�10.563ᴦ

Point c: 

Zc = 0.5630 | 0.563

Z = �10.0 � 0.563 = �10.563

Point c (X50.0, Z�10.563)

3-B

Xc

Xc

40°

b

d

c

a

θ = 40°   Rn = 0.8

ཟ X Z

a 50.0 0

b 33.22 �10.0

Point X Z

a 50.0 0

b 33.22 �10.0

Xc

Zc

b

a

33°
c

d

θ = 33°   Rn = 0.8

4-A

ཟ X Z

a 50.0 �10.0

b 62.98 �20.0

Point X Z

a 50.0 �10.0

b 62.98 �20.0
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d ཟᴷ
Xc = 0.3656 Ƽ 0.366
X = 62.98 (2 u 0.366) = 62.248

d ཟᴥX62.248, Z�20.0ᴦ

Point d: 

Xc = 0.3656 | 0.366

X = 62.98 (2 u 0.366) = 62.248

Point d (X62.248, Z�20.0)

Xc Ȼ Zc ɂᛃඩᦀˢᜄ᚜ɛɝ Xc and Zc are found in the offset data table:

c ཟᴷ
Zc = 0.3835 Ƽ 0.384
Z = �10.0 � 0.384 = �10.384

c ཟᴥX50.0, Z�10.384ᴦ

Point c:

Zc = 0.3835 | 0.384

Z = �10.0 � 0.384 = �10.384

Point c (X50.0, Z�10.384)

d ཟᴷ
Xc = 0.5477 Ƽ 0.548
X = 35.72 + (2 u 0.548) = 36.816

d ཟᴥX36.816, Z�15.0ᴦ

Point d:

Xc = 0.5477 | 0.548

X = 35.72 + (2 u 0.548) = 36.816

Point d (X36.816, Z�15.0)

Zc Ȼ Xc ɂᛃඩᦀˢᜄ᚜ɛɝ Zc and Xc are found in the offset data table:

Zc = 0.5088 Ƽ 0.509 Zc = 0.5088 | 0.509

c ཟᴷ
Z'c = 2 u Rn � Zc  = 2 u 0.8 � 0.509 = 1.091

Z = �10.0 � 1.091 = �11.091

c ཟᴥX50.0, Z�11.091ᴦ

Point c: 

Z'c = 2 u Rn � Zc  = 2 u 0.8 � 0.509 = 1.091

Z = �10.0 � 1.091 = �11.091

Point c (X50.0, Z�11.091)

4-B Zc

Xc
d

c
a

55°

b θ = 55°   Rn = 0.8

ཟ X Z

a 50.0 �10.0

b 35.72 �15.0

Point X Z

a 50.0 �10.0

b 35.72 �15.0

Z'c

Xc

40°
c a

b

d

5-A

θ = 40°   Rn = 0.8

ཟ X Z

a 50.0 �10.0

b 24.82 �25.0

Point X Z

a 50.0 �10.0

b 24.82 �25.0
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d ཟᴷ
Xc = 0.4269 Ƽ 0.427
X = 24.82 � (2 u 0.427) = 23.966

Z = �25.0 � (2 u Rn) = �25.0 � 1.6 = �26.6

d ཟᴥX23.966, Z�26.6ᴦ

Point d: 

Xc = 0.4269 | 0.427

X = 24.82 � (2 u 0.427) = 23.966

Z = �25.0 � (2 u Rn) = �25.0 � 1.6 = �26.6

Point d (X23.966, Z�26.6)

Zc Ȼ Xc ɂᛃඩᦀˢᜄ᚜ɛɝ Zc and Xc are found in the offset data table:

Zc = 0.5856 Ƽ 0.586 Zc = 0.5856 | 0.586

c ཟᴷ
Z'c = 2 u Rn � Zc = 2 u 0.8 � 0.586

= 1.014

Z = �10.0 � 1.014 = �11.014

c ཟᴥX50.0, Z�11.014ᴦ

Point c:

Z'c = 2 u Rn � Zc = 2 u 0.8 � 0.586

= 1.014

Z = �10.0 � 1.014 = �11.014

Point c (X50.0, Z�11.014)

d ཟᴷ
Xc = 0.3381 Ƽ 0.338
X = 61.54 + (2 u 0.338) = 62.216

Z = �20.0 � (2 u Rn) = �20.0 � 1.6 = �21.6 

d ཟᴥX62.216, Z�21.6ᴦ

Point d:

Xc = 0.3381 | 0.338

X = 61.54 + (2 u 0.338) = 62.216

Z = �20.0 � (2 u Rn) = �20.0 � 1.6 = �21.6 

Point d (X62.216, Z�21.6)

Zc ɂᛃඩᦀˢᜄ᚜ɛɝ Zc is found in the offset data table:

Zc = 0.5478 Ƽ 0.548 Zc = 0.5478 | 0.548

c ཟᴷ
Z'c = 2 u Rn � Zc = 2 u 0.8 � 0.548 = 1.052

Z = �10.0 � 1.052 = �11.052

c ཟᴥX50.0, Z�11.052ᴦ

Point c: 

Z'c = 2 u Rn � Zc = 2 u 0.8 � 0.548 = 1.052

Z = �10.0 � 1.052 = �11.052

Point c (X50.0, Z�11.052)

5-B

Z'c

Xc

30°

a
c

d

2Rn

b

θ = 30°   Rn = 0.8

ཟ X Z

a 50.0 �10.0

b 61.54 �20.0

Point X Z

a 50.0 �10.0

b 61.54 �20.0

Z'c

Z'c

d b

c a 35°

θ = 35°   Rn = 0.8

6-A

ཟ X Z

a 50.0 �10.0

b 40.0 �17.14

Point X Z

a 50.0 �10.0

b 40.0 �17.14
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d ཟᴷ
Z = �17.14 � 1.052 = �18.192

d ཟᴥX40.0, Z�18.192ᴦ

Point d: 

Z = �17.14 � 1.052 = �18.192

Point d (X40.0, Z�18.192)

Zc ɂᛃඩᦀˢᜄ᚜ɛɝ Zc is found in the offset data table:

Zc = 0.4686 Ƽ 0.469 Zc = 0.4686 | 0.469

c ཟᴷ
Z'c = 2 u Rn � Zc

= 2 u 0.8 � 0.469 = 1.131

Z = �10.0 � 1.131 = �11.131

c ཟᴥX50.0, Z�11.131ᴦ

Point c:

Z'c = 2 u Rn � Zc

= 2 u 0.8 � 0.469 = 1.131

Z = �10.0 � 1.131 = �11.131

Point c  (X50.0, Z�11.131)

d ཟᴷ
Z = �15.0 � 1.131 = �16.131

d ཟᴥX60.0, Z�16.131ᴦ

Point d:

Z = �15.0 � 1.131 = �16.131

Point d (X60.0, Z�16.131)

2-2 ʡʷɺʳʪᴥਖ਼Ӧҏа R ᛃඩᴦ
Example Program (Manual Tool Nose Radius Offset)

ᴷ Example:

۶वˁюवӏࡾ O.D. and I.D. cutting

6-B Z'c

Z'c

45°

d
b

c a θ = 45°   Rn = 0.8

ཟ X Z

a 50.0 �10.0

b 60.0 �15.0

Point X Z

a 50.0 �10.0

b 60.0 �15.0

ᴹҏа R ɥᐎțȽȗکնᴻ
<Without taking into consideration the tool nose radius>

ᴹҏа R0.4 Ɂکնᴻ
<Tool nose radius = 0.4 mm>

O1;

N1;

O1;

N1;

G50 S2000;............................................................... a .............. G50 S2000;

G00 T0101;

G96 S180 M03;

G00 T0101;

G96 S180 M03;

X46.0 Z20.0 M08; .................................................... b .............. X46.0 Z20.0 M08;

G01 Z0 F1.0; c .............. G01 Z0 F1.0;

X20.0 F0.15; ............................................................ d .............. X20.0 F0.15;

G00 X34.0 Z1.0; ....................................................... e .............. G00 X33.532 Z1.0;

15

20

15

C2

30q

1

11 199

8

7

6
3

5

4

13 12

18
17

16 15 14

1
52
5

4
0

6
0

30q

10

2

T01

T02

I I I I

Rapid Traverse

Cutting Feed

ᣞɝ

Ғҭᣞɝ
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2 าᜤ 2 NOTE

“          ” ɂҏа R ɥᛃඩȪȲϏȺȬǿ Underlined “          ” coordinate values include offset data.

G01 X40.0 Z�2.0; ..................................................... f .............. G01 X40.0 Z�2.234;

Z�15.0; ..................................................................... g .............. Z�15.0;

X42.679;.................................................................... h .............. X42.094;

X60.0 Z�20.0; .......................................................... i .............. X60.0 Z�20.169;

G00 X200.0 Z100.0;.................................................. j .............. G00 X200.0 Z100.0;

M01; M01;

N2; N2;

G50 S2500;............................................................... k .............. G50 S2500;

G00 T0202;

G96 S200 M03;

G00 T0202;

G96 S200 M03;

X31.0 Z20.0; ............................................................. l .............. X31.468 Z20.0;

G01 Z1.0 F1.0;.......................................................... m .............. G01 Z1.0 F1.0;

X25.0 Z�2.0 F0.15; ................................................... n .............. X25.0 Z�2.234 F0.15;

Z�12.113; .................................................................. o .............. Z�12.282;

X15.0 Z�15.0; ........................................................... p .............. X15.586 Z�15.0;

X0;............................................................................. q .............. X0.8;

G00 U�1.0 Z20.0; ..................................................... r .............. G00 U�1.0 Z20.0;

X200.0 Z100.0; ......................................................... s .............. X200.0 Z100.0;

M01; M01;

e X33.532 e X33.532

T = 45q Rn = 0.4

Xc ɂᛃඩᦀˢᜄ᚜ɛɝ
Xc = 0.2343 Ƽ 0.234
X = 40.0 � 2 (2.0 + 1.0 + 0.234)

= 33.532

2 าᜤ

X ɂᄽव͎ȺȬǿ

T = 45q Rn = 0.4

Xc is found in the offset data table:

Xc = 0.2343 | 0.234

X = 40.0 � 2 (2.0 + 1.0 + 0.234)

= 33.532

2 NOTE

Value X should be given in diameters.

f Z�2.234 f Z�2.234

T = 45q Rn = 0.4 

Zc ɂᛃඩᦀˢᜄ᚜ɛɝ
Zc = 0.2343 Ƽ 0.234
Z = 0 � 2.0 � 0.234

= �2.234

T = 45q Rn = 0.4 

Zc is found in the offset data table:

Zc = 0.2343 | 0.234

Z = 0 � 2.0 � 0.234

= �2.234

h X42.094 h X42.094

T = 60q Rn = 0.4 

Xc ɂᛃඩᦀˢᜄ᚜ɛɝ
Xc = 0.29282 Ƽ 0.2928
8.66 = 5 u tan60q
X = 60.0 � 2 (8.66 + 0.2928)

= 42.094

2 าᜤ

X ɂᄽव͎ȺȬǿ

T = 60q Rn = 0.4 

Xc is found in the offset data table:

Xc = 0.29282 | 0.2928

8.66 = 5 u tan60q
X = 60.0 � 2 (8.66 + 0.2928)

= 42.094

2 NOTE

Value X should be given in diameters.

2

2 1
1

XZ0

Xc = 0.234

C2

Zc = 0.234

40φ

5

6
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i Z�20.169 i Z�20.169

T = 60q Rn = 0.4 

Zc ɂᛃඩᦀˢᜄ᚜ɛɝ
Zc = 0.1690 Ƽ 0.169
Z = �15.0 � 5.0 � 0.169

= �20.169

T = 60q Rn = 0.4 

Zc is found in the offset data table:

Zc = 0.1690 | 0.169

Z = �15.0 � 5.0 � 0.169

= �20.169

m X31.468 m X31.468

T = 45q Rn = 0.4

Xc ɂᛃඩᦀˢᜄ᚜ɛɝ
Xc = 0.2343 Ƽ 0.234
X = 25.0 + 2 (2.0 + 1.0 + 0.234)

= 31.468

ཟ 12 Ȼཟ 13 Ɂ X ൈɂպȫȺȬǿ࣋

2 าᜤ

X ɂᄽव͎ȺȬǿ

T = 45q Rn = 0.4 

Xc is found in the offset data table:

Xc = 0.2343 | 0.234

X = 25.0 + 2 (2.0 + 1.0 + 0.234)

= 31.468

The X coordinates of points 12 and 13 are the same.

2 NOTE

Value X should be given in diameters.

n Z�2.234 n Z�2.234

T = 45q Rn = 0.4 

Zc ɂᛃඩᦀˢᜄ᚜ɛɝ
Zc = 0.2343 Ƽ 0.234
Z = 0 � 2.0 � 0.234

= �2.234

T = 45q Rn = 0.4 

Zc is found in the offset data table:

Zc = 0.2343 | 0.234

Z = 0 � 2.0 � 0.234

= �2.234

o Z�12.282 o Z�12.282

T = 60q Rn = 0.4 

Zc ɂᛃඩᦀˢᜄ᚜ɛɝ
Zc = 0.1690 Ƽ 0.169
2.887 = 5 u tan30q
Z = �15.0 + 2.887 � 0.169

= �12.282

T = 60q Rn = 0.4 

Zc is found in the offset data table:

Zc = 0.1690 | 0.169

2.887 = 5 u tan30q
Z = �15.0 + 2.887 � 0.169

= �12.282

p X15.586 p X15.586

T = 60q Rn = 0.4 

Xc ɂᛃඩᦀˢᜄ᚜ɛɝ
Xc = 0.2928 Ƽ 0.293
X = 15.0 + (2 u 0.293)

= 15.586

T = 60q Rn = 0.4 

Xc is found in the offset data table:

Xc = 0.2928 | 0.293

X = 15.0 + (2 u 0.293)

= 15.586

Z−15.0

8.66

5

30°

60°

Xc = 0.2928

Zc = 0.169

60φ

8

9

2

2 1
1

Z0
Xc = 0.234

C2

Zc = 0.234

25 φ

13

14
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ਖ਼Ӧҏа R Ɂᛃඩᦀˢᜄ᚜ Tool Nose Radius Offset Data Table

ᜏ࣊ Tȟ 1qᵻ 45qɁکնɂǾ᚜ɁࡿϫɁ X, Z Ⱥҏа R ᛃඩ
ᦀɥȪȹȢȳȨȗǿ
ᜏ࣊ Tȟ 45qᵻ 89qɁکնɂǾ᚜ɁծϫɁ Z, X Ⱥҏа R ᛃඩ
ᦀɥȪȹȢȳȨȗǿ

Find the required offset data. 

Use the left column Nose R (X, Z) if the taper angle is 1q to 45q. 
Use the right column Nose R (Z, X) if the taper angle is 45q to 

89q.

q X0.8 q X0.8

“X0” ɥ͎ȬɞȻǾَ A ɁɛșȾǾҏаɁտȠȻ˿ᢉɁ
տȟᣡȾȽȶȹȪɑȗɑȬǿᢆو
ȪȲȟȶȹǾҏа R ґȳȤ˿ᢉ˹॑ɛɝਖ਼ҰɁͱᏚɥ
͎ȪɑȬǿ
Rn = 0.4

X = 2 u 0.4 = 0.8

If “X0” is specified in this block, the tool tip moves beyond 

the spindle center line. In this position, the cutting edge 

direction does not correspond to the rotating direction of 

the spindle (workpiece).

Therefore, in this block, the X coordinate must be away 

from the spindle center line by the nose radius.

Rn = 0.4

X = 2 u 0.4 = 0.8

Z−15.0

Xc = 0.293

Zc = 0.169
2.887

60°

5

15

25

φ

φ

15

16

30°

(X0, Z�15.0)

(X0.8, Z�15.0)

0.4

In the case of X0:

Workpiece

Spindle Center

Tool

Fig. A

In the case of X0.8:

Workpiece

Tool

Offset Data

Fig. B

ŽX0žɁȻȠ

ʹ˂ɹ

˿ᢉ˹॑

щࡾ

َ A

ŽX0.8žɁȻȠ

ʹ˂ɹ

щࡾ

ᛃඩᦀ

َ B

T ҏа R

Nose R
0.4 0.5 0.8 1.0 1.2

ҏа R

Nose R
T

1q
X .006921 .008651 .013842 .017303 .020763 Z

89q
Z .396509 .495636 .793019 .991273 1.189528 X

1q30'
X .010337 .012922 .020675 .025843 .031012 Z

88q30'
Z .394764 .493455 .789527 .986909 1.184291 X

2q
X .013724 .017156 .027449 .034311 .041173 Z

88q
Z .393018 .491272 .786036 .982545 1.179054 X

2q30'
X .017083 .021354 .034167 .042708 .051250 Z

87q30'
Z .391272 .489090 .782544 .978180 1.173816 X

3q
X .020414 .025518 .040828 .051035 .061243 Z

87q
Z .389526 .486907 .779051 .973814 1.168577 X
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3q30'
X .023718 .029647 .047435 .059294 .071153 Z

86q30'
Z .387779 .484724 .775558 .969447 1.163337 X

4q
X .026994 .033742 .053988 .067485 .080982 Z

86q
Z .386032 .482540 .772063 .965079 1.158095 X

4q30'
X .030244 .037805 .060488 .075610 .090731 Z

85q30'
Z .384284 .480355 .768568 .960710 1.152852 X

5q
X .033468 .041834 .066935 .083669 .100403 Z

85q
Z .382536 .478170 .765071 .956339 1.147607 X

5q30'
X .036666 .045832 .073331 .091664 .109997 Z

84q30'
Z .380787 .475983 .761573 .951967 1.142360 X

6q
X .039838 .049798 .079677 .099596 .119515 Z

84q
Z .379037 .473796 .758074 .947592 1.137111 X

6q30'
X .042986 .053733 .085973 .107466 .128959 Z

83q30'
Z .377286 .471608 .754573 .943216 1.131859 X

7q
X .046110 .057637 .092220 .115275 .138330 Z

83q
Z .375535 .469419 .751070 .938837 1.126605 X

7q30'
X .049209 .061512 .098419 .123024 .147628 Z

82q30'
Z .373783 .467228 .747565 .934457 1.121348 X

8q
X .052285 .065357 .104571 .130713 .156856 Z

82q
Z .372029 .465037 .744059 .930073 1.116088 X

8q30'
X .055338 .069172 .110676 .138345 .166014 Z

81q30'
Z .370275 .472844 .740550 .925687 1.110825 X

9q
X .058368 .072960 .116735 .145919 .175103 Z

81q
Z .368519 .460649 .737039 .921298 1.105558 X

9q30'
X .061375 .076719 .122750 .153438 .184125 Z

80q30'
Z .366763 .458453 .733525 .916906 1.100288 X

10q
X .064360 .080450 .128720 .160900 .193080 Z

80q
Z .365005 .456256 .730009 .912511 1.095014 X

10q30'
X .067324 .084154 .134647 .168309 .201971 Z

79q30'
Z .363245 .454056 .726490 .908113 1.089735 X

11q
X .070265 .087832 .140531 .175664 .210796 Z

79q
Z .361484 .451855 .722969 .903711 1.084453 X

11q30'
X .073186 .091483 .146373 .182966 .219559 Z

78q30'
Z .359722 .449653 .719444 .899305 1.079166 X

12q
X .076086 .095108 .152173 .190216 .228259 Z

78q
Z .357958 .447448 .715917 .894896 1.073875 X

12q30'
X .078966 .098708 .157932 .197415 .236898 Z

77q30'
Z .356193 .445241 .712386 .890482 1.068579 X

13q
X .081826 .102282 .163651 .204564 .245477 Z

77q
Z .354426 .443032 .708852 .886064 1.063277 X

T ҏа R

Nose R
0.4 0.5 0.8 1.0 1.2

ҏа R

Nose R
T
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13q30'
X .084665 .105832 .169331 .211664 .253996 Z

76q30'
Z .352657 .440821 .705314 .881642 1.057971 X

14q
X .087486 .109357 .174972 .218714 .262457 Z

76q
Z .350886 .438608 .701772 .877215 1.052659 X

14q30'
X .090287 .112859 .180574 .225717 .270861 Z

75q30'
Z .349114 .436392 .698227 .872784 1.047341 X

15q
X .093069 .116337 .186138 .232673 .279208 Z

75q
Z .347339 .434174 .694678 .868348 1.042017 X

15q30'
X .095833 .119791 .191666 .239582 .287499 Z

74q30'
Z .345562 .431953 .691125 .863906 1.036687 X

16q
X .098578 .123223 .197157 .246446 .295735 Z

74q
Z .343784 .429730 .687567 .859459 1.031351 X

16q30'
X .101306 .126632 .202612 .253265 .303917 Z

73q30'
Z .342003 .427503 .684006 .855007 1.026008 X

17q
X .104016 .130019 .208031 .260039 .312047 Z

73q
Z .340220 .425274 .680439 .850549 1.020659 X

17q30'
X .106708 .133385 .213416 .266770 .320124 Z

72q30'
Z .338434 .423043 .676868 .846085 1.015302 X

18q
X .109383 .136729 .218766 .273457 .328149 Z

72q
Z .336646 .420808 .673292 .841616 1.009939 X

18q30'
X .112041 .140052 .224082 .280103 .336124 Z

71q30'
Z .334856 .418570 .669712 .837140 1.004568 X

19q
X .114683 .143353 .229366 .286707 .344048 Z

71q
Z .333063 .416329 .666126 .832657 .999189 X

19q30'
X .117308 .146635 .234616 .293270 .351924 Z

70q30'
Z .331267 .414084 .662535 .828169 .993802 X

20q
X .119917 .149896 .239834 .299792 .359751 Z

70q
Z .329469 .411837 .658938 .823673 .988408 X

20q30'
X .122510 .153138 .245020 .306275 .367530 Z

69q30'
Z .327668 .409585 .655336 .819171 .983005 X

21q
X .125088 .156360 .250175 .312719 .375263 Z

69q
Z .325864 .407330 .651729 .814661 .977593 X

21q30'
X .127650 .159562 .225299 .319124 .382949 Z

68q30'
Z .324058 .405072 .648115 .810144 .972173 X

22q
X .130197 .162746 .260393 .325491 .390590 Z

68q
Z .322248 .402810 .644496 .805620 .966744 X

22q30'
X .132729 .165911 .265457 .331821 .398186 Z

67q30'
Z .320435 .400544 .640870 .801088 .961305 X

23q
X .135246 .169057 .270492 .338114 .405737 Z

67q
Z .318619 .398274 .637238 .796548 .955857 X

T ҏа R

Nose R
0.4 0.5 0.8 1.0 1.2

ҏа R

Nose R
T
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23q30'
X .137749 .172186 .275497 .344371 .413246 Z

66q30'
Z .316800 .396000 .633600 .792000 .950400 X

24q
X .140237 .175296 .280474 .350592 .420711 Z

66q
Z .314977 .393722 .629955 .787443 .944932 X

24q30'
X .142711 .178389 .285423 .356778 .428134 Z

65q30'
Z .313151 .391439 .626303 .782879 .939454 X

25q
X .145172 .181465 .290344 .362930 .435516 Z

65q
Z .311322 .389153 .622644 .778305 .933966 X

25q30'
X .147619 .184523 .295238 .369047 .442856 Z

64q30'
Z .309489 .386862 .618978 .773723 .928468 X

26q
X .150052 .187565 .300105 .375131 .450157 Z

64q
Z .307653 .384566 .615305 .769132 .922958 X

26q30'
X .152472 .190591 .304945 .381181 .457417 Z

63q30'
Z .305813 .382266 .611625 .764531 .917438 X

27q
X .154880 .193600 .309759 .387199 .464639 Z

63q
Z .303968 .379961 .607937 .759921 .911905 X

27q30'
X .157274 .196593 .314548 .393185 .471822 Z

62q30'
Z .302121 .377651 .604241 .755302 .906362 X

28q
X .159656 .199570 .319312 .399139 .478967 Z

62q
Z .300269 .375336 .600538 .750672 .900806 X

28q30'
X .162025 .202531 .324050 .405063 .486075 Z

61q30'
Z .298413 .373016 .596826 .746032 .895239 X

29q
X .164382 .205477 .328764 .410955 .493146 Z

61q
Z .296553 .370691 .593106 .741382 .889659 X

29q30'
X .166727 .208409 .333454 .416817 .500181 Z

60q30'
Z .294689 .368361 .589378 .736722 .884066 X

30q
X .169060 .211325 .338120 .422650 .507180 Z

60q
Z .292820 .366025 .585641 .732051 .878461 X

30q30'
X .171381 .214226 .342762 .428453 .514143 Z

59q30'
Z .290947 .363684 .581895 .727369 .872842 X

31q
X .173691 .217114 .347382 .434227 .521073 Z

59q
Z .289070 .361338 .578140 .722675 .867211 X

31q30'
X .175989 .219987 .351978 .439973 .527968 Z

58q30'
Z .287188 .358985 .574377 .717971 .861565 X

32q
X .178276 .222845 .356553 .445691 .534829 Z

58q
Z .285302 .356627 .570604 .713255 .855906 X

32q30'
X .180552 .225691 .361105 .451381 .541657 Z

57q30'
Z .283411 .354263 .566821 .708527 .850232 X

33q
X .182818 .228522 .365635 .457044 .548453 Z

57q
Z .281515 .351893 .563029 .703787 .844544 X

T ҏа R

Nose R
0.4 0.5 0.8 1.0 1.2

ҏа R

Nose R
T
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33q30'
X .185072 .231340 .370144 .462681 .555217 Z

56q30'
Z .279614 .349517 .559227 .699034 .838841 X

34q
X .187316 .234145 .374632 .468291 .561949 Z

56q
Z .277708 .347135 .555415 .694269 .833123 X

34q30'
X .189550 .236937 .379100 .473875 .568649 Z

55q30'
Z .275797 .344746 .551593 .689492 .827390 X

35q
X .191733 .239716 .383546 .479433 .575320 Z

55q
Z .273880 .342351 .547761 .684701 .821641 X

35q30'
X .193986 .242483 .387973 .484966 .581959 Z

54q30'
Z .271959 .339949 .543918 .679897 .815877 X

36q
X .196190 .245237 .392380 .490475 .588569 Z

54q
Z .270032 .337540 .540064 .675080 .810096 X

36q30'
X .198383 .247979 .396767 .495959 .595150 Z

53q30'
Z .268100 .335125 .536200 .670249 .804299 X

37q
X .200567 .250709 .401135 .501418 .601702 Z

53q
Z .266162 .332702 .532324 .665405 .798486 X

37q30'
X .202742 .253427 .405484 .506855 .608225 Z

52q30'
Z .264218 .330273 .528437 .660546 .792655 X

38q
X .204907 .256134 .409814 .512267 .614721 Z

52q
Z .262269 .327836 .524538 .655672 .786807 X

38q30'
X .207063 .258829 .414126 .517657 .621189 Z

51q30'
Z .260314 .325392 .520627 .650784 .780941 X

39q
X .209210 .261512 .418420 .523024 .627629 Z

51q
Z .258353 .322941 .516705 .645881 .775058 X

39q30'
X .211348 .264185 .422696 .528369 .634043 Z

50q30'
Z .256385 .320482 .512771 .640963 .769156 X

40q
X .213477 .266846 .426954 .533692 .640431 Z

50q
Z .254412 .318015 .508824 .636030 .763236 X

40q30'
X .215597 .269497 .431195 .538994 .646792 Z

49q30'
Z .252432 .315540 .504864 .631081 .757297 X

41q
X .217709 .272137 .435419 .544274 .653128 Z

49q
Z .250446 .313058 .500892 .626115 .751338 X

41q30'
X .219813 .274766 .439626 .549533 .659439 Z

48q30'
Z .248454 .310567 .496907 .621134 .745361 X

42q
X .221909 .277386 .443817 .554771 .665726 Z

48q
Z .246454 .308068 .492909 .616136 .739363 X

42q30'
X .223996 .279995 .447992 .559989 .671987 Z

47q30'
Z .244449 .305561 .488897 .611121 .733346 X

43q
X .226075 .282594 .452150 .565188 .678225 Z

47q
Z .242436 .303045 .484872 .606090 .727307 X

T ҏа R

Nose R
0.4 0.5 0.8 1.0 1.2

ҏа R

Nose R
T
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43q30'
X .228146 .285183 .456293 .570366 .684439 Z

46q30'
Z .240416 .300520 .480832 .601040 .721249 X

44q
X .230210 .287763 .460420 .575525 .690630 Z

46q
Z .238390 .297987 .476779 .595974 .715169 X

44q30'
X .232266 .290333 .464532 .580665 .696798 Z

45q30'
Z .236356 .295445 .472711 .590889 .709067 X

45q
X .234315 .292893 .468629 .585786 .702944 Z

45q
Z .234315 .292893 .468629 .585786 .702944 X

T ҏа R

Nose R
0.4 0.5 0.8 1.0 1.2

ҏа R

Nose R
T
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2-3 яउȺɁᛃඩȾȷȗȹ
Offset in Circular Interpolation

яउɁढɥҒҭȬɞکնȾǾҏа R ᛃඩɥᚐșȻَᬂᣮɝ
ɁढȾӏࡾȺȠɑȬǿ

When cutting an arc, it is possible to cut the arc as specified on 

a drawing by offsetting the tool position.

҉яउ Convex Arc

ཟ፷ɁяउɥʡʷɺʳʪȺ͎ȬɞȻǾَᬂᣮɝɁяउȟҭ
ɟɑȬǿ

By specifying the arc, shown by the dotted lines, it is possible 

to cut an arc as specified on the drawing.

ʡʷɺʳʪ˨ɁԡवᴥRᴦ Programmed arc radius (R)

= َᬂ˨Ɂԡवᴥrᴦ+ ҏа RᴥRnᴦ = Radius (r) of the arc specified on the drawing + Tool nose 

radius (Rn)

Ҋяउ Concave Arc

ཟ፷ɁяउɥʡʷɺʳʪȺ͎ȬɞȻǾَᬂᣮɝɁяउȟҭ
ɟɑȬǿ

By specifying the arc, shown by the dotted lines, it is possible 

to cut an arc as specified on the drawing.

ʡʷɺʳʪ˨ɁԡवᴥRᴦ Programmed arc radius (R)

= َᬂ˨Ɂԡवᴥrᴦ � ҏа RᴥRnᴦ = Radius (r) of the arc specified on the drawing � Tool nose 

radius (Rn)

͎ཟɥɔɞศ Calculating Coordinate Values to be Specified in 

Program

ҏа R ᛃඩɥᚐșکնɁ͎ཟɁአศɂǾඒɁ 2 ᣮɝȕ
ɝɑȬǿ

The coordinate values to be specified in a program to offset for 

the tool nose radius are explained below.

r

O

O’
Rn

Rn

R = r + Rn

Rn

r:

Rn:
O:

O':

Arc Specified on a Drawing

Arc to be Programmed

Workpiece

Arc Radius (Specified on 
Drawing)
Tool Nose Radius
Arc Center (Specified on 
Drawing)
Arc Center (for 
Programmed Arc)

َᬂ˨Ɂяउ

ʡʷɺʳʪ˨Ɂяउ

ʹ˂ɹ

َᬂ˨Ɂяउԡव
ҏа R
َᬂ˨ɁяउɁ˹॑
ʡʷɺʳʪɁяउɁ˹॑

r

O

O'

Rn

Rn

R = r � Rn 

Rn

r:

Rn:
O:

O':

Arc Radius (Specified on 
Drawing)
Tool Nose Radius
Arc Center (Specified on 
Drawing)

Arc Center (for 
Programmed Arc)

Arc Specified on a Drawing

Arc to be Programmed

َᬂ˨Ɂяउԡव
ҏа R
َᬂ˨ɁяउɁ˹॑
ʡʷɺʳʪɁяउɁ˹॑

َᬂ˨Ɂяउ

ʡʷɺʳʪ˨Ɂяउ
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ᴹᄽ͎ཟɥɔɞศᴻ <Calculating the required coordinate values directly>

አɥȬɞȻȠǾܿɔȞɜཟ፷ɁَढɥᐎțɑȬǿَᬂ˨Ɂ
яउɁ˹॑Ȼአ˨ᴥʡʷɺʳʪ˨ᴦɁ˹॑ȟႱȽɝɑȬǿ

When calculating the required coordinate values, assume the 

shape shown by the dotted lines.  The center of the arc 

specified on a drawing and the center of the arc to be 

programmed will differ from each other.

ᴹҏа R Ɂ˹॑ɥɔȲऻȾ͎ཟɥɔɞศᴻ <Calculating the required coordinate values after 

calculating the tool nose center>

ȦɁศɂǾҏа R Ɂ˹॑࣋ൈϏɥɑȭአȺɔǾȰɁϏ
Ⱦҏа R ґɥӏțȹᴥɑȲɂǾऀȗȹᴦ͎ཟɥɔɑȬǿ

In this method, the coordinate values of the tool nose center is 

calculated first.  After that, the programmed points are 

calculated by adding or subtracting the tool nose radius to, or 

from, the calculated center of the arc.

2 าᜤ 2 NOTE

Ȧɟ͏᪃ɁᝢȾȝȗȹǾҏа R Ɂ˹॑ɥɔɞศɂǾ2 Ɂศɥ
ΈႊȪɑȬǿ

In the following examples, the tool nose center is calculated using 

method 2.

Arc Center (on Drawing)

Command Point

Arc Center (on Program)

яउɁ˹ ᴥَ॑ᬂ˨ᴦ

͎ཟ

яउɁ˹ ᴥ॑ʡʷɺʳʪ˨ᴦ

Command Point

Tool Nose Center

Arc Center (on Drawing) 
Calculated Value

͎ཟ

ҏа R Ɂ˹॑

яउɁ˹ ᴥَ॑ᬂ˨ᴦአ˨
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ʡʷɺʳʪ Example Program

ᴷ Example:

۶वɁяउढɥֆɓӏࡾ Cutting of O.D. with arc profile

2 าᜤ 2 NOTE

“          ” ɂҏа R ɥᛃඩȪȲϏȺȬǿ Underlined “          ” coordinate values include offset data.

ᴹ dǾeȾȷȗȹᴻ <Points d and e>

ȦɁཟɁҒҭَɂ҉ȺȬǿ A convex arc is cut.

dǾeɁ X ȝɛɆ Z ᢉ࣋ൈϏɥɔɑȬȟǾȦɁɁɛșȽ
90qᴥ1/4ᴦяउɁکնǾዊԨȾ X ȝɛɆ Z ᢉ࣋ൈϏɥɔɞ
ȦȻȟȺȠɑȬǿ

The X and Z coordinate values are calculated for d and e. 

For a quarter circle, X and Z coordinate values can be 

calculated easily.

َᬂɛɝ As shown on the drawing,

d Ɂ Z ᢉ࣋ൈϏɂ Z coordinate value of d:

ᴹҏа R ɥᐎțȽȗکնᴻ
<Without taking into consideration the tool nose radius>

ᴹҏа R0.8 Ɂکնᴻ
<Tool nose radius = 0.8 mm>

O1;

N1;

O1;

N1;

G50 S2000;............................................................... a .............. G50 S2000;

G00 T0101;

G96 S150 M03;

G00 T0101;

G96 S150 M03;

X18.0 Z20.0 M08; ..................................................... b .............. X18.0 Z20.0 M08;

G01 Z0 F1.0; c .............. G01 Z0 F1.0;

X36.0 F0.25; ............................................................. d .............. X34.4F0.25;

G03 X40.0 Z�2.0 R2.0; ............................................. e .............. G03 X40.0 Z�2.8 R2.8;

G01 Z�15.0; ............................................................. f .............. G01 Z�15.8;

G02 X50.0 Z�20.0 R5.0; .......................................... g .............. G02 X48.4 Z�20.0 R4.2;

G01 X58.0; ............................................................... h .............. G01 X56.4;

G03 X60.0 Z�21.0 R1.0; ........................................... i .............. G03 X60.0 Z�21.8 R1.8;

G01 Z�25.0; .............................................................. j .............. G01 Z�25.0;

G00 X100.0 Z50.0;.................................................... k .............. G00 X100.0 Z50.0;

: :

40

20

R5R1

R1.5

R2

25
204060 φφφ

6

10
1

2

3

4

5
7

9 8

11

R2 R

Z0

G03

Rn = 0.8

40φ '

'

4

4

5
5
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Z = 0ᴥ̈́˨ȟɝብᬂᴦ Z = 0 (end face to be finished),

e Ɂ X ᢉ࣋ൈϏɂ X coordinate value of e:

X = 40.0 (I40) X = 40.0 (I40)

ඒȾ Next,

d Ɂ X ᢉ࣋ൈϏɂ X coordinate value of d:

X=e' ɁᄽवϏ
�2ᴥяउɁԡव + ҏа Rᴦ
=40.0 � 2 (2.0 + 0.8) 

=34.4

X = Diameter of e' 

�2 (Arc radius + Tool nose radius Rn)  

= 40.0 � 2 (2.0 + 0.8)  

= 34.4

e Ɂ Z ᢉ࣋ൈϏɂ Z coordinate value of e:

Z= �ᴥяउɁԡव + ҏа Rᴦ
= � (2.0 + 0.8) 

= �2.8

Z = � (Arc radius + Tool nose radius Rn)  

= � (2.0 + 0.8)  

= �2.8

ʡʷɺʳʪ˨ɁԡवᴥRᴦɂ Radius (R) to be used in a program is:

R= яउɁԡव + ҏа R
= 2.0 + 0.8

= 2.8

R = Arc radius + Tool nose radius Rn 

= 2.0 + 0.8 

= 2.8

ᴹ fǾ gȾȷȗȹᴻ <Points f and g>

ȦɁཟɁяउҒҭَɂҊȺȬǿ A concave arc is cut.

َᬂɛɝ As shown on the drawing,

dǾeȻպറȾ fǾgɁ࣋ൈϏɥɔɞȦȻȟȺȠɑȬǿ As in the explanation for d and e, the coordinate values of f 

and g are calculated similarly.

f Ɂ Z ᢉ࣋ൈϏɂ X coordinate value of f:

X = 40.0 (I40) X = 40.0 (I40)

g Ɂ Z ᢉ࣋ൈϏɂ Z coordinate value of point g:

Z = �20.0 Z = �20.0

ඒȾ Next,

f Ɂ Z ᢉ࣋ൈϏɂ Z coordinate value of f:

Z = �|g' Ɂ Z Ϗ |+ᴥяउɁԡव - ҏа Rᴦ
= �|20.0|+(5.0 � 0.8) 

= �15.8

Z = � |Z coordinate value of g'| 

+ (Arc radius � Tool nose radius Rn) 

= � |20.0| + (5.0 � 0.8) 

= �15.8

2 าᜤ 2 NOTE

|  |ᴷፏߦϏᜤհ The pair of a vertical bar (|  |) is the mathematical symbols indicating an 

absolute value.

g Ɂ X ᢉ࣋ൈϏɂ X coordinate value of g:

X = f' 

+ 2ᴥяउɁԡव - ҏа Rᴦ 
= 40.0 + 2 (5.0 � 0.8) 

= 48.4

X = Diameter of f' 

+ 2 (Arc radius � Tool nose radius Rn) 

= 40.0 + 2 (5.0 � 0.8) 

= 48.4

ʡʷɺʳʪ˨ɁԡवᴥRᴦɂ Radius (R) to be used in a program is:

R= яउɁԡव �ҏа R 
= 5.0 � 0.8

= 4.2

R = Arc radius + Tool nose radius Rn 

= 5.0 � 0.8 

= 4.2

2-4 ɿʽʡʵʹ˂ɹɁʡʷɺʳʪᴥਖ਼Ӧҏа R ᛃඩᴦ
Example Program for Sample Workpiece (Manual Tool Nose Radius Offset)

˩ᜤɁɿʽʡʵʹ˂ɹȾȝȗȹብᬂǾ۶व̈́˨ȥǾюव̈́˨
ȥɁʛ˂ʒʡʷɺʳʪɥͽȪɑȬǿ

The part programs for the facing, O.D. finishing, and I.D. 

finishing are written for the sample workpiece illustrated below.

RR5

G02

20

40 φ

'

'

6 6

7
7
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ᴹَᬂᴻ <Drawing>

ᴹጨయɁʑ˂ʉᴻ <Dimensions of Blank Workpiece>

ᴹብᬂǾ۶व̈́˨ȥǾюव̈́˨ȥɁʛ˂ʒʡʷɺʳʪᴻ <Part Programs for Facing, O.D. Finishing and I.D. 

Finishing>

41

25

3 5

C1.5
C1

15q R2

C1

C0.5

C1

C1.5

I�
4

4

I�
5

4

I�
3

2

I�
5

6

I�
6

9

M60 u P2

Finishing unless otherwise 
specified: 

ᇉʔɷ̈́˨

ጨయ
Blank Workpiece

ʑ˂ʉ
Data

య
Material

S45C

AISI 1045 (Carbon steel)

ढᴥmmᴦ
Dimensions (mm)

۶व
O.D.

I70

юव
I.D.

I30

пᩋ
Length

43

N3(FIN. OF. OUT.); ........................................... ብᬂǾ۶व̈́˨ȥɁʛ˂ʒʡʷɺ
ʳʪᴥҏа R0.4ᴦ

Part program for finish facing and 

O.D. finishing (tool nose radius: 0.4)

G50 S2000;....................................................... ᒲӦᤆᢆ˹Ɂቼ 1 ˿ᢉɁఊᯚᢆو
ᣱ࣊ɥ 2000 min�1 Ⱦᜫް

Setting the spindle speed limit for 

automatic operation at 2000 min�1

G00 T0303; ....................................................... 3 ႭɁࡾщҾҋȪ Selecting the No. 3 tool

G96 S200 M03;................................................. Ғҭᣱ࣊ 200 m/min Ⱥቼ 1 ˿ᢉඩ
ᢆ

Starting the spindle or spindle 1 in 

the normal direction at the cutting 

speed of 200 m/min

25

1

26

22 21
23

10

2

4

3
24

6

57
8

9

27
Rapid Traverse

Cutting Feed

ᣞɝ

Ғҭᣞɝ
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2 าᜤ 2 NOTE

“          ” ɂҏа R ɥᛃඩȪȲϏȺȬǿ Underlined “          ” coordinate values include offset data.

a X56.0 Z20.0 M08; ............................................ ᣞɝȺࡾщȟʹ˂ɹȾᣋ Approaching cutting tool to the 

workpiece at a rapid traverse rate

b G01 Z0 F1.0;

c X30.0 F0.15;

d G00 X49.54 W1.0;............................................. ҏа R ɥᐎਁȪȲͱᏚȾሉӦ Positioning; tool nose radius is 

taken into consideration.

e G01 X54.0 Z�1.23; ........................................... ҏа R ɥᐎਁȪȲͱᏚɑȺҒҭ Cutting to the specified position; tool 

nose radius is taken into 

consideration.

f Z�5.0;

g X56.34; ............................................................. ҏа R ɥᐎਁȪȲͱᏚɑȺҒҭ Cutting to the specified position; tool 

nose radius is taken into 

consideration.

h X59.8 Z�6.73; .................................................. ҏа R ɥᐎਁȪȲͱᏚɑȺҒҭ Cutting to the specified position; tool 

nose radius is taken into 

consideration.

i Z�23.0 F0.2;

j G00 U1.0 Z20.0;

X200.0 Z150.0; ................................................. ᣞɝȺࡾщȟʹ˂ɹȞɜᫌɟɞ Retracting cutting tool from the 

workpiece at a rapid traverse rate

M01; .................................................................. ɴʡʁʱʔʵʃʒʍʡ
ӛᴷൡಽɂˢϦඨ
ིӛᴷൡಽɂϦඨȪȽȗȺඒɁ
ʠʷʍɹɥᚐ

If optional stop is valid: 

The machine stops temporarily.

If optional stop is invalid: 

The machine does not stop and the 

program is continuously executed.

N4 (FIN. OF. IN.); .............................................. юव̈́˨ȥɁʛ˂ʒʡʷɺʳʪ
ᴥҏа R0.4ᴦ

Part program for I.D. finishing (tool 

nose radius: 0.4)

G50 S2000;....................................................... ᒲӦᤆᢆ˹Ɂቼ 1 ˿ᢉɁఊᯚᢆو
ᣱ࣊ɥ 2000 min�1 Ⱦᜫް

Setting the spindle speed limit for 

automatic operation at 2000 min�1

G00 T0404; ....................................................... 4 ႭɁࡾщҾҋȪ Selecting the No. 4 tool

G96 S200 M03;................................................. Ғҭᣱ࣊ 200 m/min Ⱥቼ 1 ˿ᢉඩ
ᢆ

Starting the spindle or spindle 1 in 

the normal direction at the cutting 

speed of 200 m/min

u X47.869 Z20.0 M08;.......................................... X ᢉտɁɒҏа R ɥᐎਁȪȲͱ
ᏚȾሉӦ

Positioning of only X-axis; tool nose 

radius is taken into consideration.

v G01 Z1.0 F1.0;

w Z0 F0.2; 

x G02 X43.233Z�1.779

R2.4 F0.07; ....................................................... ҏа R ɥᐎਁȪȹԡव 2.4 mm Ⱥ
տȾяउҒҭ

Circular cutting in the clockwise 

direction in 2.4 mm radius; tool nose 

radius is taken into consideration.

y G01 X32.0 Z�22.74; ......................................... ҏа R ɥᐎਁȪȲͱᏚɑȺҒҭ Cutting to the specified position; tool 

nose radius is taken into 

consideration.

z Z�41.0 F0.1;

A G00 U�1.0 Z20.0;.............................................. юवӏࡾɁȲɔǾˢࡾ࣊щȟʹ˂
ɹɛɝᑱҋ

Escape of cutting tool from the 

workpiece to execute I.D. cutting in 

the next process (cancel mode)

X200.0 Z150.0; ................................................. ᣞɝȺࡾщȟʹ˂ɹȞɜᫌɟɞ Retracting cutting tool from the 

workpiece at a rapid traverse rate

M01; .................................................................. ɴʡʁʱʔʵʃʒʍʡ
ӛᴷൡಽɂˢϦඨ
ིӛᴷൡಽɂϦඨȪȽȗȺඒɁ
ʠʷʍɹɥᚐ

If optional stop is valid: 

The machine stops temporarily.

If optional stop is invalid: 

The machine does not stop and the 

program is continuously executed.
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ᴹ۶व̈́˨ȥᴻ <O.D. Finishing>

ʛ˂ʒʡʷɺʳʪɁ͎ཟ dǾeǾ fǾ gǾ hȾȷȗȹᝢ
ȪɑȬǿ

The programmed points d, e, f, g, and h in the part 

program are explained below.

1) ཟ A ɂብᬂӏࡾऻǾ1 mm ࣫ᩋȪȲͱᏚȺȬǿ 1) Point A is taken at a point 1 mm away from the Z position 

where facing is carried out.

ཟ A Ɂ X ᢉ࣋ൈϏɥɔɑȬǿ Calculate the X coordinate value of point A.

ȪȲȟȶȹǾཟ A ɂ X49.54, W1.0 (Z1.0) ȾȽɝɑȬǿ Therefore, the coordinate values of point A are: X49.54, 

W1.0 (Z1.0)

2) ཟ B Ɂ Z ᢉ࣋ൈϏɥɔɑȬǿ 2) Calculate the Z coordinate value of point B.

ȪȲȟȶȹǾཟ B ɂ X54.0, Z�1.23 ȾȽɝɑȬǿ Therefore, the coordinate values of point B are: X54.0 

Z�1.23

3) ཟ C ɂҏа R ɁफᬭɥՙȤɑȮɦǿَᬂߤศɥȰɁɑɑ
͎ȪɑȬǿ

3) Point C is not influenced by the tool nose radius. Specify 

the coordinate values found on the part drawing.

ȪȲȟȶȹǾཟ C ɂ Z�5.0 ȾȽɝɑȬǿ Therefore, the Z coordinate value of point C is: Z�5.0

4) ཟ D Ɂ X ᢉ࣋ൈϏɥɔɑȬǿ 4) Calculate the X coordinate value of point D.

ȪȲȟȶȹǾཟ D ɂ X56.34 ȾȽɝɑȬǿ Therefore, the coordinate value of point D is: X56.34

5) ཟ E Ɂ Z ᢉ࣋ൈϏɥɔɑȬǿ 5) Calculate the Z coordinate value of point E.

ȪȲȟȶȹǾཟ E ɂ X59.8, Z�6.73 ȾȽɝɑȬǿ Therefore, the coordinate values of point E are: X59.8, 

Z�6.73

Rn0.4

Rn0.4

B

Zc

C1I5
4

Xc

1.0

A

Tool Nose Radius
ҏа R

X = ID � 2 u (C + Xc + a) 

= 54.0 � 2 u (1.0 + 0.23 + 1.0) 

= 49.54

IDᴷ۶वߤศ
Cᴷᬂɝᦀ
XcᴷX ᢉտɁᛃඩᦀ
aᴷ࣫ᩋȪȲᠾᫌ

ID: Outside diameter

C: Chamfer size

Xc: Offset data, X-axis

a: Distance away from workpiece

Z = � (C + Zc) 

= � (1.0 + 0.23) 

= �1.23 

X = 54.0

Cᴷᬂɝᦀ
ZcᴷZ ᢉտɁᛃඩᦀ

C: Chamfer size

Zc: Offset data, Z-axis

E

Zc

1.5

I5
9

.8

Rn0.4

Rn0.4

Z�5.0

C

Xc

D

Tool Nose Radius
ҏа R

X = ID � 2 u (C + Xc) 

= 59.8 � 2 u (1.5 + 0.23) 

= 56.34

IDᴷ۶वߤศ
Cᴷᬂɝᦀ
XcᴷX ᢉտɁᛃඩᦀ

ID: Outside diameter

C: Chamfer size

Xc: Offset data, X-axis

Z = � (5.0 + C + Zc) 

= � (5.0 + 1.5 + 0.23) 

= �6.73 

X = 59.8

Cᴷᬂɝᦀ
ZcᴷZ ᢉտɁᛃඩᦀ

C: Chamfer size

Zc: Offset data, Z-axis
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ᴹюव̈́˨ȥᴻ <I.D. Finishing>

ʛ˂ʒʡʷɺʳʪɁ͎ཟ wǾ xǾ yȾȷȗȹᝢȪɑȬǿ The programmed points w, x and y in the part program are 

explained below.

1) R2 Ɂ X ᢉ˹॑࣋ൈϏɥɔɑȬǿ 1) Calculate the X coordinate value of the center of arc R2.

a) ˹॑ O Ȼཟ A ɥᄽ፷ȺፀɆɑȬǿ a) Draw the line from the center O to point A.

˨َɛɝ H ɁᩋȨɥɔɑȬȟǾH ɁᩋȨɥɔɞȾ
ɂǾᄽᜏ˧ᜏढ^ABO Ⱦȝȗȹ �BOA ɑȲɂ �BAO

ɁȗȭɟȞɁᜏ࣊ȟ॒ᛵȾȽɝɑȬǿ

Length H of side AB of a right angled triangle ^ABO 

should be calculated. For this calculation either �BOA 

or �BAO must first be calculated.

b) ᄽᜏ˧ᜏढ^ABO Ȼ ^ACO ɂնպȺȬǿ b) ^ABO and ^ACO are congruent.

ȪȲȟȶȹǾ Therefore,

�AOB = 37.5q �AOB = 37.5q
�OAB = 52.5q �OAB = 52.5q

c) H ɁᩋȨɥɔɑȬǿ c) Now, calculate length H.

H = 2 u tan37.5q = 1.5346 H = 2 u tan37.5q = 1.5346

5H ɁᩋȨɥɔɞȦȻȾɛɝǾR2 Ɂ X ᢉ˹॑࣋ൈϏȟአ
ȺȠɑȬǿ

5The X coordinate value of the center of arc R2 can be 

calculated from “H”.

d) X ᢉ˹॑࣋ൈϏɂǾ d) The X coordinate value of the center of arc R2 is 

calculated in the following manner:

X= 44.0 + 2 u H* X= 44.0 + 2 u H*

= 44.0 + 2 u 1.5346 = 47.069 = 44.0 + 2 u 1.5346 = 47.069

ȪȲȟȶȹǾR2 Ɂ˹॑࣋ൈϏɂ X47.069, Z�2.0 ȾȽɝ
ɑȬǿ

Therefore, the coordinate values of the center of arc R2 

are: X47.069, Z�2.0

2 าᜤ 2 NOTE

* X ɂᄽव͎ɁȲɔǾH ɥ 2 ςȬɞ॒ᛵȟȕɝɑȬǿ * Value “H” must be doubled because X coordinate values are 

all expressed in diameter.

e) ཟ F Ɂ X ᢉ࣋ൈϏɥɔɑȬǿ e) Next, calculate the X coordinate value of point F.

X = 47.069 + 2 u Rn 

= 47.069 + 2 u 0.4 = 47.869

X = 47.069 + 2 u Rn 

= 47.069 + 2 u 0.4 = 47.869

Rnᴷҏа R Rn: Tool nose radius

Z = 0 Z = 0

ȪȲȟȶȹǾF ཟɂ X47.869, Z0 ȾȽɝɑȬǿ Therefore, the coordinate values of point F are: 

X47.869, Z0

I4
4

Rn0.4

F
R2

X
Z �2.0

G

15q

Center of Arc

Tool Nose Radius

ൈ࣋॑˹

ҏа R

O
R2

B

H

A

44

D

C

15° φ

O
37.5°

75°

105°

52.5°

75°

52.5°

R2

H
44

D

A

15°

C

B

φ

tan37.5 °  = 
H

2
tan37.5 °  = 

H

2
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2) ҏа R Ɂ˹॑ F Ɂ࣋ൈϏɥɔɑȬǿ 2) Calculate the coordinate values of the center F of tool nose.

a) ҏа R Ɂ˹॑ F ɛɝᣃ BO Ⱦٹ፷ɥȝɠȪǾ̬ཟɥ G

ȻȪɑȬǿ
a) Draw the line from F, the center of the tool nose, 

perpendicular to side BO. Take the point of intersection 

as G.

b) ᄽᜏ˧ᜏढ^FGO ȾȝȗȹǾI, K ɁᩋȨɥɔɑȬǿ b) In the right angled triangle ^FGO, calculate length I 

and length K of side FG and side GO, respectively.

୵ᣃ OF = َᬂ˨Ɂԡव + ҏа R 
= 2.0 + 0.4 = 2.4

Hypotenuse OF

= Radius R (specified on the drawing) 

+ Tool nose radius 

= 2.0 + 0.4 = 2.4

c) ҏа R Ɂ˹॑ F Ɂ࣋ൈϏɂǾ c) Calculate the coordinate values of the center F of the 

tool nose.

X= 47.069 � 2 u I 

= 47.069 � 2 u 2.318 = 42.433

X= 47.069 � 2 u I 

= 47.069 � 2 u 2.318 = 42.433

Z= � (2.0 � K) 

= � (2.0 � 0.621) = �1.379

Z= � (2.0 � K) 

= � (2.0 � 0.621) = �1.379

ȪȲȟȶȹǾ˹॑ F Ɂ࣋ൈϏɂ X42.433, Z�1.379 ȾȽ
ɝɑȬǿ

Therefore, the coordinate values of the center F of the 

tool nose are: 

X42.433, Z�1.379

d) ཟ G Ɂ࣋ൈϏɥɔɑȬǿ d) Calculate the coordinate values of point G.

X= 42.433 + 2 u Rn 

= 42.433 + 2 u 0.4 = 43.233

X= 42.433 + 2 u Rn 

= 42.433 + 2 u 0.4 = 43.233

Rnᴷҏа R Rn: Tool nose radius

Z= � (1.379 + Rn) 

= � (1.379 + 0.4) = �1.779

Z= � (1.379 + Rn) 

= � (1.379 + 0.4) = �1.779

ȪȲȟȶȹǾཟ G ɂ X43.233, Z�1.779 ȾȽɝɑȬǿ Therefore, the coordinate values of point G are: 

X43.233, Z�1.779

3) ཟ H Ɂ࣋ൈϏɥɔɑȬǿ 3) Calculate the coordinate values of point H.

a) ཟ H Ɂ X ᢉ࣋ൈϏɂǾюवɁ̈́˨ȟɝߤศȾȽɝɑ
Ȭǿ

a) The X coordinate value of point H is the inner diameter 

to be finished.

X = 32.0 X = 32.0

A

B

F

I

2.4

GO

75q

K
X47.069

Z�2.0

Center of Arc
ൈ࣋॑˹

sin75 ° I= 2.4 ×  sin75 °  = 2.318

cos75 ° K= 2.4 

=

= ×  cos75 °  = 0.621

I

2.4

K

2.4

sin75 ° I= 2.4 ×  sin75 °  = 2.318

cos75 ° K= 2.4 

=

= ×  cos75 °  = 0.621

I

2.4

K

2.4

15°

L

6.
0

φ4
4

φ3
2

A

D
H M

Zc
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b) L ɁᩋȨɥɔɑȬǿ b) Calculate length L.

c) ᜏ࣊ 15qȾȝȤɞҏа R0.4 ɁᛃඩᦀᴥZcᴦɥɔɑ
Ȭǿ

c) Find the offset data (Zc) for nose radius 0.4 mm at 

angle of 15.

Zc = 0.3473ᴥᛃඩᦀˢᜄ᚜ɛɝᴦ Zc = 0.3473

(to be found in the offset data table)

d) ཟ H Ɂ Z ᢉ࣋ൈϏɂǾ d) Calculate the Z coordinate value of point H.

Z= � (L + Zc) 

= � (22.3923 + 0.3473) = �22.74

Z = � (L + Zc) 

= � (22.3923 + 0.3473) = �22.74

ȪȲȟȶȹǾཟ H ɂ X32.0, Z�22.74 ȾȽɝɑȬǿ Therefore, the coordinate values of point H are: X32.0, 

Z�22.74

tan15 ° =  6.0 = 

L =  = 22.3923

6.0

L

(44.0 − 32.0)

2

6.0

tan15 °

tan15 ° =  6.0 = 

L =  = 22.3923

6.0

L

(44.0 − 32.0)

2

6.0

tan15 °
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ȪȹǾծɑȲɂߦщवᛃඩȻɂǾʡʷɺʳʪȨɟȲጽᡅȾࡾ
щɁԡवґʁʟʒȬɞȦȻɥȗȗɑȬǿࡾȾࡿ

The tool radius offset means shifting of the tool paths to the 

right or left by the radius from the programmed paths.

ˢᓐȾǾɲʽʓʩʵȺʧɻʍʒӏࡾɥȬɞȻȠɗǾᢞӏࡾ
ɥȬɞȻȠȾǾࡾщवᛃඩɥΈႊȪȹَᬂᣮɝɁढȾ̈́˨
ȥɑȬǿ

Generally, when cutting a pocket or carrying out contouring 

operation using an end mill, the tool radius offset function is 

used to finish the workpiece in the shape specified in the 

drawing.

2 าᜤ 2 NOTE

ӏࡾȾȝȤɞࡾщጽᡅɁʛʉ˂ʽɂȝറȾɛɝ۹ሗ۹റȺȕɝǾȦ
ɟɜȾᩜȬɞᝢɥȬɌȹᚐșȦȻɂȺȠɑȮɦǿȦȦȺɂǾژటᄑ
ȽࡾщɁΈႊጽᡅȾᩜȪȹǾዊԨȽژᇀᅺឧȟεीȺȠɞɛșȾǾ
ᭉɥᣮȪȹา̜ᬱȻȻɕȾᝢȪȹȗɑȬǿژᇀᅺឧɥԚґȾျᜓ
ȪȲ˨ȺӏࡾɥᚐȶȹȢȳȨȗǿ

Since there are a number of tool path patterns which will be used for 

actual machining and they will differ among users, it is not possible to 

explain all of the tool path patterns in this manual.  The explanation 

given in this chapter is concentrated on the basic programming so that 

the readers will be able to acquire basic knowledge of the tool radius 

offset function.

1 ᝊጯȾȷȗȹɂǾҤॅᚽᏚʫ˂ɵ˂ͽɁᝢంɥՎྃǿ 1 For more details, please refer to the instruction manuals sup-

plied by the NC unit manufacturer.

ȲȻțɃǾَ 1 Ɂढɥ̈́˨ȥɑȬǿ For example, finish the profile in Fig. 1.

ʡʷɺʳʪɥͽȬɞȻȠȾ aDbDcDd Ȼ͎ȪɑȬǿ Specify in the program:  aDbDcDd

ʡʷɺʳʪɁ͎ཟɂࡾщɁ˹॑ȽɁȺǾࡾщवᛃඩɥΈႊ
ȮȭȾʡʷɺʳʪɥͽȬɞȻǾَ 2 ɁɛșȾࡾщɂӦȠɑ
Ȭǿ

Since the center of a cutting tool moves along the defined 

paths, the cutting tool moves along the paths shown in Fig. 2 if 

the program is created without using the tool radius offset 

function.

ʹ˂ɹɂࡾщԡवґᴥ ᴦҭᤈȡȟႆȫɑȬǿ Overcut of workpiece occurs by the radius of the cutting tool 

( ).

ȰȦȺǾࡾщɁԡवɥࡾщवᛃඩᦀȻȪȹǾ‘ ढɴʟʅʍʒ ’

႕ᬂȾоӌȪɑȬǿ
Input the radius of the cutting tool as the tool radius offset data 

to the ‘TOOL GEOMETRY OFFSET’ screen.

щवᛃඩɥΈႊȬɞȻǾَࡾ 3 ɁɛșȾࡾщɁԡवґ۶ϫȾ
ʁʟʒȪȹҒҭȬɞȲɔǾَ 1 ɁढȾ̈́˨ɝɑȬǿ

If the tool radius offset function is used, the tool paths are 

shifted outside from the programmed paths by the input offset 

amount as shown in Fig. 3 to finish the required shape.

ȦɁɛșȾǾࡾщवᛃඩɥΈႊȪȹǾᛃඩᦀȳȤʁʟʒȨȮ
ɞȻǾᛓ᫆ȽአɥȪȹ࣋ൈɥɔɞ॒ᛵȟȕɝɑȮɦǿ

In this manner, by using the tool radius offset function, it is not 

necessary to obtain the coordinate values using complicated 

calculation to generate the tool paths to finish the workpiece to 

the required shape.

1. XY щवᛃඩࡾɁᬂࢲ
Tool radius offset in the XY plane

G17 G01(G00) G41(G42) X_ Y_ F_ ;

G40 G01(G00) X_ Y_ I_ J_ F_ ;

2. YZ щवᛃඩࡾɁᬂࢲ
Tool radius offset in the YZ plane

G19 G01(G00) G41(G42) Y_ Z_ F_ ;

1

2

3 4

1

2

3 4

1

2

3 4

1

2

3 4

1

2

3 4

1

2

3 4

Fig. 1 Tool Fig. 2 Fig. 3

Workpiece WorkpieceWorkpiece

َ 1 щࡾ َ 2 َ 3

ʹ˂ɹ ʹ˂ɹʹ˂ɹ
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G40 G01(G00) Y_ Z_ J_ K_ F_ ;

2 าᜤ 2 NOTE

ɬʓʶʃ Y(V) ɂǾY ᢉ̈́റȺɁɒ͎ȺȠɑȬǿ Address Y(V) can be specified with Y-axis specifications only.

7า 7 CAUTION

ʡʷɺʳʪͽᐐɂǾҏаɁጽᡅɥԚґᜓȪȹ G41, G42

ɥΈȗґȤȹȢȳȨȗǿ
ᵘࡾщɁᆍૺǾӏࡾ˪ᓦᵚ

The programmer must thoroughly understand the nature 

of the G41 and G42 functions as well as the tool paths to 

be generated.

[Tool damage/Machining defect]

• G17, G19 ............................ ᜫްᬂࢲщवᛃඩɥᚐșࡾ Selects the plane where tool radius offset is 

executed.

• G01(G00) ............................ щवᛃඩɥ͎Ȭɞᛃᩖʬ˂ʓɁᤣࡾ
G00ᴷᣞɝ
G01ᴷҒҭᣞɝ

Selects the interpolation mode in which the 

tool radius offset function is executed.

G00: Rapid traverse

G01: Cutting feed

• G41 ..................................... ϫࡿщवᛃඩࡾ
ʡʷɺʳʪɁᚐտȾߦȪȹǾࡿϫȾࡾ
щɥᛃඩȪɑȬǿ

Calls the tool radius offset mode (offset to 

the left).

The tool paths are generated by shifting the 

programmed paths to the left in reference to 

the tool advancing direction by the specified 

offset amount.

• G42 ..................................... щवᛃඩծϫࡾ
ʡʷɺʳʪɁᚐտȾߦȪȹǾծϫȾࡾ
щɥᛃඩȪɑȬǿ

Calls the tool radius offset mode (offset to 

the right).

The tool paths are generated by shifting the 

programmed paths to the right in reference 

to the tool advancing direction by the 

specified offset amount.

• G40 ..................................... щवᛃඩɷʭʽʅʵࡾ Cancels the tool radius offset mode.

• X, Y, Z ................................. ͎ȬɞʠʷʍɹɁጶཟ࣋ൈ Specifies the coordinate values of the end 

point.

• I, J, K ................................... ඒɁʠʷʍɹɁጨయढɁտɥ͑ᜫް
ȬɞکնȾǾȰɁտɥʣɹʒʵȺ͎

ᴥI ɂԡवϏᴦ

When making a virtual setting that 

represents the direction of the workpiece 

shape in the following block, the direction 

ratio for this setting is specified as a vector, 

with “I” as the radius command.

• F .......................................... ᣞɝᣱ࣊ Specifies the feedrate in ordinary control

<G41>

Workpiece

Tool Advancing 
Direction

ʹ˂ɹ

ᚐտ

<G42>

Tool Advancing 
Direction Workpiece

ᚐտ

ʹ˂ɹ
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3-1 щवᛃඩᦀɁᜫްࡾ
Setting Tool Radius Offset Amount

G41, G42 ɁࡾщवᛃඩɥΈႊȬɞȻȠɂǾࡾщɁԡवɥ ‘ ढ
ɴʟʅʍʒ ’ ႕ᬂɁ “R” ȾᜫްȬɞ॒ᛵȟȕɝɑȬǿ

To use the tool radius offset function (G41, G42), it is 

necessary to set the tool radius in the R column on the ‘TOOL 

GEOMETRY OFFSET’ screen.

щɁԡवɂǾTࡾ ɽ˂ʓȺ͎ȬɞᛃඩႭհȾߦख़Ȫȹᜫް
ȪɑȬǿ

Set the cutter radius corresponding to the offset number to be 

specified in T code.

ᴹࡾщवᛃඩᦀɁᜫްᴻ <Input of Tool Radius Offset Amount>

3-2 щवᛃඩȺΈႊȬɞ࿑යႊࡾ
Technical Terms Used in Explanation of Tool Radius Offset Function

ʃʉ˂ʒɬʍʡᴥࡾщवᛃඩᴦ Start-Up (Tool Radius Offset)

G41 ɑȲɂ G42 ȟ͎ȨɟɞఊқɁʠʷʍɹɥʃʉ˂ʒɬʍ
ʡȻȗȗɑȬǿ

The first block in which the G41 or G42 command is specified 

is called the start-up block.

ʃʉ˂ʒɬʍʡɁӦͽȟᚐɢɟɞȻǾȰɁϦඨͱᏚȺඒɁʠ
ʷʍɹɁӦȠȾߦȪȹǾᄽᜏȾࡾщɁ˹॑ȟࡾщԡवȳȤᛃ
ඩȨɟɑȬǿ

In the start-up operation, the center of the cutting tool is offset 

at the stopped position in right angle to the movement in the 

next block by its radius.

ᴷ Example:

2 าᜤ 2 NOTE

1. ʃʉ˂ʒɬʍʡɁʠʷʍɹȾɂǾᛃඩᦀᴥࡾщɁԡवᴦ͏˨Ɂᢉ
ሉӦɥ͎ȪȹȢȳȨȗǿ

1. The start-up block must include an axis movement command; the 

called distance must be larger than the offset amount (radius of a 

tool).

2. ʃʉ˂ʒɬʍʡɁʠʷʍɹɁሉӦɂǾᄽ፷͎ᴥG00, G01ᴦȾȪ
ȹȢȳȨȗǿG02, G03 Ɂяउ͎ɥᚐșȻǾ႕ᬂȾɬʳ˂ʪ

ᴥP151ᴦȟ᚜ᇉȨɟǾൡಽȟϦඨȪɑȬǿ

2. The start-up must be specified in the G00 or G01 (linear motion) 

mode.  Do not specify the start-up in the G02 or G03 mode.  If the 

start-up is specified in such a mode, an alarm is generated, the 

corresponding alarm message (P151) is displayed on the screen 

and the machine stops operating.

R

R
End Mill and 
Other Tools

Tool Radius Offset Amount (Cutter Radius Value)

ɲʽʓʩʵ
Ƚȼ

щԡवϏᴦࡾщवᛃඩᦀᴥࡾ

:
G00 X100.0 Y100.0; .............................................a
G17 G42 X80.0 Y50.0;..........................................b
G01 X�45.0 F_ ; ..................................................c
:

45 80

5
0

+X

+Y

1

2

3

Start-Up (This distance must be larger than the cutter 
radius.)

Start Point of the Next Block (X80.0, 
Y50.0)

This distance must be larger than the 
cutter radius.

ʃʉ˂ʒɬʍʡ ᴥȦɁሉӦᦀɂǾ॒ ȭࡾщԡवɛɝ۾ȠȢȪ
ȹȢȳȨȗǿᴦ

ඒɁʠʷʍɹɁܿཟᴥX80.0, Y50.0ᴦ

ȦɁᠾᫌɂǾ॒ ȭࡾщԡवɛɝ۾ȠȢ
ȪȹȢȳȨȗǿ



щवᛃඩࡾ
TOOL RADIUS OFFSET310

ᛃඩʬ˂ʓᴥࡾщवᛃඩᴦ Offset Mode (Tool Radius Offset)

ʃʉ˂ʒɬʍʡȟጶ̘ȪǾࡾщवᛃඩᚐ˹Ɂʡʷɺʳʪɥ
ᛃඩʬ˂ʓȻȗȗɑȬǿ

The mode in which the tool radius offset function is valid, after 

the start-up, is called the offset mode.

ᴹࡾщɁᚐտȾߦȪȹǾጨయɁͱᏚȟ۰ɢɜȽȗȻȠᴻ <Behavior when the direction of tool offset (right, left) is 

not changed>

ʡʷɺʳʪɁᚐտȾߦȪȹǾʹ˂ɹɁढȾࡾщȟȪ
ȹሉӦȪɑȬǿ

The tool moves along the workpiece shape with its periphery in 

contact with the shape.

2 าᜤ 2 NOTE

ᛃඩʬ˂ʓ˹ȾǾG17, G19 ȺӏᬂࢲࡾɥҒɝఉțȽȗȺȢȳȨȗǿ
ᛃඩʬ˂ʓ˹ȾӏᬂࢲࡾɥҒɝఉțɞȻǾ႕ᬂȾɬʳ˂ʪᴥP112ᴦ
ȟ᚜ᇉȨɟǾൡಽȟϦඨȪɑȬǿ

Do not change the plane with G17 or G19 in the offset mode.  If 

changed, an alarm occurs, and an alarm message (P112) is displayed 

on the screen and the machine stops operating.

ᴹࡾщɁᚐտȾߦȪȹǾጨయɁͱᏚȟ۰ɢɞȻȠᴻ <Behavior when the direction of tool offset (right, left) is 

changed>

ʡʷɺʳʪɁᚐտȾߦȪȹǾጨయɁͱᏚȟ۰ԇȬɞȻȠ
ȬȽɢȴǾG ɽ˂ʓȟ۰ԇȬɞȻȠᴥG41 l G42ᴦɂǾጨయ
ɁͱᏚȟ۰ԇȪȲʠʷʍɹɁȷȽȡᄻȺ˵ጨయȾȪɑȬǿ

If the direction of offset changes in a program, as illustrated 

below, i.e., if the G code calling the cutter offset function 

changes between G41 and G42, the periphery will come into 

contact with the workpiece shape that is defined in the two 

consecutive blocks where the G code changes from G41 to 

G42, or vice versa.

7า 7 CAUTION

ʃʉ˂ʒɬʍʡɁʠʷʍɹȻඒɁʠʷʍɹȺɂǾG41 l G42

ɁҒఉțɂᚐțɑȮɦǿ
Changing the G code mode between G41 and G42 cannot 

be specified in the start-up and the next block.

ɷʭʽʅʵʬ˂ʓᴥࡾщवᛃඩᴦ Cancel Mode (Tool Radius Offset)

ᛃඩʬ˂ʓ˹ȾǾG40 ɥ͎ȬɞȻǾࡾщवᛃඩȟɷʭʽʅ
ʵȨɟɑȬǿ

The G40 command, specified in the offset mode, cancels the 

tool radius offset function.

(X100.0, Y20.0)  (X70.0, Y20.0)

R10.0

(X70.0, Y45.0)

(X25.0, Y55.0)
(X50.0, Y55.0)

12

3

45

6

:

G17 G42 G00 X100.0 Y20.0; . . a

G01 X70.0 F200; . . . . . . . . . . . . b

Y45.0; . . . . . . . . . . . . . . . . . . . . c

G03 X50.0 Y55.0 R10.0; . . . . . d

G01 X25.0; . . . . . . . . . . . . . . . . e

X_ Y_ ;

:

Offset mode

(Start-up)ᴥʃʉ˂ʒɬʍʡᴦ

ᛃඩʬ˂ʓ

:
G17 G41 X70.0 Y60.0;

Y40.0; ..................................................................a
G42 X_ Y_ ; ...........................................................b
:

(X70.0, Y40.0)

1
2
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ɷʭʽʅʵʬ˂ʓɁᩒܿཟɂǾᄽҰɁʠʷʍɹɁጶཟȺǾȰ
ɁʠʷʍɹȾߦȪȹǾᄽᜏȽͱᏚȾࡾщɁ˹॑ȟሉӦȪɑȬǿ

The cancel mode starts from the end point of the block that 

precedes the G40 block.  The center of the cutting tool lies at 

right angles to the tool path programmed in the preceding 

block.

ᴷ Example:

2 าᜤ 2 NOTE

1. щवᛃඩɂǾG40ࡾ ȺɷʭʽʅʵȨɟɞɎȞȾǾͽʛʗʵɁ 

@ᴥʴʅʍʒᴦɷ˂ɥઃȪȹɕɷʭʽʅʵȨɟɑȬǿ
1. The tool radius offset function is canceled by pressing the @ 

(RESET) key on the operation panel in addition to the execution of 

the G40 command.

2. ɷʭʽʅʵʬ˂ʓɁʠʷʍɹɁሉӦɂǾᄽ፷͎ᴥG00, G01ᴦȾ
ȪȹȢȳȨȗǿG02, G03 Ɂяउ͎ɥᚐșȻǾ႕ᬂȾɬʳ˂ʪ

ᴥP151ᴦȟ᚜ᇉȨɟǾൡಽȟϦඨȪɑȬǿ

2. The cancel block must be specified in the G00 or G01 (linear 

motion) mode.  To specify the cancel block in the G02 or G03 

circular interpolation mode is not allowed.  If the cancel block is 

specified in the circular interpolation mode, an alarm message 

(P151) is displayed on the screen and the machine stops.

3. वᛃඩጶ̘Ǿ“G40;” ɗး٣ͱᏚ͎ȽȼɁሉӦȟᄉႆȪȽȗ
वᛃඩɷʭʽʅʵ͎ȺɂǾࡾщɂɷʭʽʅʵʬ˂ʓɁᩒܿཟͱ
ᏚȾϦඨȪȲɑɑȺɷʭʽʅʵӦͽɂᚐɢɟɑȮɦǿȦɁɛșȽ
ɁሉӦᴦȟᄉႆȬɞ˨ᬂࢲሉӦᴥवᛃඩȻպˢնɂǾඒɁک
͎ȾȝȗȹɷʭʽʅʵӦͽȟᚐɢɟɑȬǿ

3. Designation of “G40;” or a tool radius offset cancel command 

associated with position command of the present position, 

meaning no axis movements, when exiting the tool radius offset 

mode, the tool stays at the start point of cancel mode and axis 

movements for cancellation do not take place.  In such cases, 

cancel movements take place when the command that calls for 

actual axis movements (movements in the same plane as used for 

the tool radius offset) is specified next.

ɕȪǾ“G40;” ȽȼɁሉӦȟᄉႆȪȽȗɷʭʽʅʵ͎ऻȾሉӦ
͎ȟȽȢʡʷɺʳʪȟጶ̘ȪȲکնǾवᛃඩɂɑȳȞȞȶȲɑ
ɑɁৰȺȬǿȦɁɛșȽکնǾ @ᴥʴʅʍʒᴦɷ˂Ⱥवᛃඩɥ
ᜓȬɞ॒ᛵȟȕɝɑȬǿȲȳȪǾ @ᴥʴʅʍʒᴦɷ˂Ⱥɂɷʭ
ʽʅʵӦͽɂᚐɢɟɑȮɦǿ

If the program ends without axis movement commands after the 

designation of the cancel command such as “G40;” that does not 

cause actual movements, the tool radius offset mode remains 

active.  To cancel the tool radius offset mode, in such a case, it is 

necessary to press the @ (RESET) key.  However, pressing the 

@ (RESET) key to cancel the tool radius offset mode does not call 

for cancel movements.

वᛃඩɁɷʭʽʅʵɥᚐșȲɔɁሉӦ͎ɂǾး٣ϏȻႱȽɞͱ
Ꮪɥ G00 ȕɞȗɂ G01 Ⱥ͎ȪȹǾ॒ȭሉӦȟᄉႆȬɞɛș
ȾȪȹȢȳȨȗǿ

For the axis movement commands to be specified for canceling the 

tool radius offset mode, it is necessary to specify the position other 

than the present position in the G00 or G01 mode so that axes 

actually move in the execution of the cancel command.

3-3 ᛃඩȾᩜȬɞˢᓐᄑȽา̜ᬱ
General Cautions on Offset Function

ҒҭɁఊጶཟȾےȟȕɞکնᴥࡾщवᛃඩᴦ If Wall Lies at Endpoint of Cutting (Tool Radius Offset)

G40 ɁʠʷʍɹȾሉӦ͎ȟȕɞȲɔǾ˩َɁɛșȽጨయȟ
ȕɞȻےȾȬɞȻȦɠɑȺҒҭȬɞ॒ᛵȟȕɝɑȬǿ

If the workpiece wall lies in a direction independent of the 

direction of tool motion specified by the commands in the G40 

block:

ศȻȪȹɂǾےɁտᴥጨయढᴦɥʣɹʒʵᴥI, JᴦȺ
͎ȪɑȬǿI, J ɂɮʽɹʶʫʽʉʵȺ͎ȪǾI ɂԡवްȻ
ȽɝɑȬǿ

Specify the workpiece wall direction (workpiece shape) with 

vectors (I, J).  Use incremental values for I and J commands.  

Note that value I must be specified in a radial value.

:
G17 (G41) X100.0 Y50.0;

X60.0; .................................................................. a

G40 G00 X40.0 Y20.0; ......................................... b
:

ᴥɷʭʽʅʵʬ˂ʓᴦ
(Cancel mode)

(X40.0, Y20.0)

(X100.0, Y50.0)(X60.0, Y50.0) 1

2

Cancel Mode
ɷʭʽʅʵʬ˂ʓ
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2 าᜤ 2 NOTE

ȦȦȺɂǾXY նȾȷȗȹᝢکщवᛃඩɥΈႊȪȲࡾᴥG17ᴦȺᬂࢲ
ȪȹȗɑȬǿ YZ ɁտᴥጨయढᴦɂǾʣɹےᴥG19ᴦȺɂǾᬂࢲ
ʒʵᴥJ, KᴦȺ͎ȪȹȢȳȨȗǿ

The following gives an explanation assuming that the tool radius offset 

function is used in the XY plane (G17).  When executing the tool radius 

offset function in the YZ plane (G19), specify the direction of wall 

(workpiece shape) using vector (J, K).

2 าᜤ 2 NOTE

1. ɁտᇉɁȲɔɁے I, J ɂᛃඩʬ˂ʓɁȕȻǾқɔȹ͎Ȭɞ
G40 ȻպȫʠʷʍɹȾ͎ȪȹȢȳȨȗǿ

1. The I and J commands, used to define the vectors that represent 

the workpiece wall direction, should be specified in the G40 block 

that appears first after entry into the offset mode.

2. I_ J_ ɥ͎ȪȽȤɟɃǾɷʭʽʅʵʬ˂ʓɁᩒܿཟɂǾᄽҰɁʠ
ʷʍɹɁጶཟȺǾȰɁʠʷʍɹȾߦȪȹǾᄽᜏȽͱᏚȾࡾщɁ˹
॑ȟሉӦȬɞȲɔǾےȾȢȗᣅɦȺȪɑȗɑȬǿ

2. If “I_ J_” is not specified in the G40 block, the offset mode cancel 

point is set at the end point of the preceding block; at this end 

point, the center of the tool lies at right angles to the tool path 

generated by the commands in the preceding block.  This causes 

an overcut on the wall.

G40 G00 X_ Y_ ; G40 G00 X_ Y_ ;

ᴷ Example:

ɁտᴥጨయढᴦɁአศے Calculating the wall direction (blank workpiece shape)

I, J

5

4

G40
(100, 30)

(G42)

G40  G00  X100.0  Y30.0  I –4.0  J5.0 ;+J

+I

Actual Tool Motion Commands

The workpiece is cut until the tool nose comes into contact with the wall.

Wall

᪨ɁሉӦ͎

ȾȬɞȻȦɠɑȺҒҭȪɑȬǿے

ے

• ӛ
• Valid

• ིӛ
• Invalid

G42 X_ Y_ ;
X_ Y_ ;
:

:

:

:

:

:
G40 G00 X_ Y_ I_ J_ ;

Offset Mode
ᛃඩʬ˂ʓ

G42 X_ Y_ ;
:

:

:
G40 X_ Y_ ;

:

:

:
G40 G00 X_ Y_ I_ J_ ;

Offset Mode

Cancel Mode

Ignored

ᛃඩʬ˂ʓ

ɷʭʽʅʵʬ˂ʓ

֞ȽȪ

G40

(G42)

Overcut occurs.
ȢȗᣅɒȟႆȫɑȬǿ

J = 15

I 40

50 35

+Y

+X

(G40)

(G42)
C

B

A

30°

60° 30°

60°

J =C

I = B

A
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1. J ɁϏɂ˨َɛɝ 1. Value “J” is calculated as shown in the diagram above.

J = 15 J = 15

ቺհɂ Y ᢉɁ + տȺȬȞɜ “J15.0” ȻȽɝɑȬǿ Because it is measured in the positive direction of Y, the 

designation should be “J15.0”.

ඒȾ I ɁϏɂ Next, value “I” is calculated as:

I = AC = 15 u tan30q = 8.660 I = AC = 15 u tan30q = 8.660

ȻȽɝǾቺհɂ X ᢉɁ �տȺȬȞɜ “I�8.66” ȻȽɝɑ
Ȭǿ

Because it is measured in the negative direction on the 

X-axis, the designation should be “I�8.66”.

2. I, J ɁϏɂےɁտɥᇉȮɃɛȗɁȺǾ˧ᜏढɁᣃɁȺ
ɕ͎ȺȠɑȬǿ

2. Since I and J commands are used to define the direction of 

the wall, the ratio between the sides of a triangle may be 

used instead of calculating actual lengths.

˨َɁɛșȽᄽᜏ˧ᜏढɁյᣃɁᩋȨɁɂ The ratio of three sides of the triangle given above is known 

as:

A : B : C = 2 : 1 :  (= 1.732) A : B : C = 2 : 1 :  (= 1.732)

ȪȲȟȶȹ “I�1.0 J1.732” ȻȽɝɑȬǿ Therefore, the designation should be “I�1.0 J1.732”.

I, J ɂ 1, 2 ɁȼȴɜɁϏȺɕ͎ȺȠɑȬǿ I and J commands may be specified in either method as 

described above.

щ˹॑ጽᡅࡾщवᛃඩᦀɁඩ២Ȼࡾ Positive (+) and Negative (�) Designation for Tool Radius 

Offset Amount and Tool Paths

ˢᓐȾࡾщवᛃඩᦀɂǾʡʳʃȾȽȶȹȗɞɕɁȻȪȹʡʷ
ɺʳʪɥͽȪɑȬǿ

Generally, a program is created assuming that the tool radius 

offset amount is set in a positive value.

նǾʡʷɺʳʪ˹ɁکщवᛃඩᦀɥʨɮʔʃȾȪȲࡾ G41 Ȼ
G42 ɥȬɌȹоɟఉțȲӦȠɥȬɞȲɔǾʹ˂ɹɁ۶ϫɥɑ
ɢȶȹȗȲࡾщɂюϫɥɑɢɝǾюϫɥɑɢȶȹȗȲࡾщɂ
۶ϫɥɑɢɝɑȬǿ

If an offset amount is set in a negative value, tool paths are 

generated as if G41 and G42 are entirely exchanged with each 

other.  The paths having been generated outside the 

programmed profile will be generated inside the profile and 

those having been generated inside the programmed profile 

will be generated outside the profile.

ʡʷɺʳʪȺَ 1 ɁɛșȽࡾщጽᡅɥްȪȲکնǾࡾщव
ᛃඩᦀɥʨɮʔʃȾȬɞȻǾَ 2 ɁɛșȾӦȠɑȬǿ

If a negative value is set for the offset amount while the tool 

paths as shown in Fig. 1 are specified in a program, the cutting 

tool moves along the paths shown in Fig. 2.

ᣡȾǾʡʷɺʳʪȺَ 2 ɁɛșȽࡾщጽᡅɥްȪȲکնǾ
щवᛃඩᦀɥʨɮʔʃȾȬɞȻǾَࡾ 1 ɁɛșȾӦȠɑȬǿ

Conversely, if a negative value is set for the offset amount 

when the tool paths shown in Fig. 2 are specified in a program, 

the cutting tool moves along the paths shown in Fig. 1.

щवᛃඩȾɛɞҒᣅɒᤈȡࡾ Overcut in Tool Radius Offset Mode

1. նکȬɞࡾȨȗяउɁюϫɥӏߴщԡवɛɝࡾ 1. Cutting the inside of arc whose radius is smaller than the 

cutter radius

͎ȨɟȲяउɁԡवȟࡾщɁԡवɛɝߴȨȗکնǾюϫ
ȾᛃඩȬɞȻҒᣅɒᤈȡȟႆȫɞȲɔǾȰɁᄽҰɁʠʷʍ
ɹɁᩒܿᄽऻȾɬʳ˂ʪȟ႕ᬂ᚜ᇉȨɟǾൡಽȟϦඨȪɑ
Ȭǿ

If the specified arc radius is smaller than the cutter radius, 

offsetting inside the arc causes overcut. The alarm 

message is displayed on the screen just after the start of 

the block which precedes the block containing the arc 

command, and the machine stops.

G01 X�40.0;

G40 G00 X�10.0 Y100.0 I�8.66 J15.0;

:

Interchangeable with I�1.0 J1.732
I�1.0 J1.732 Ⱥɕɛȗ

Fig. 1 Fig. 2
َ 1 َ 2



щवᛃඩࡾ
TOOL RADIUS OFFSET314

2 าᜤ 2 NOTE

ᄽҰɁʠʷʍɹȟʁʽɺʵʠʷʍɹȺϦඨȪȲȻȠɂǾȰɁʠ
ʷʍɹɁጶཟɑȺሉӦȬɞɁȺҒᣅɒᤈȡȟႆȫɑȬǿ

If a single block function is called during the execution of the 

preceding block, the axes are fed to the end point of that block, 

causing overcuts.

2. նکȬɞࡾȨȗɥӏߴщԡवɛɝࡾ 2. Cutting a groove whose width is narrower than the cutter 

radius

щवᛃඩȬɞȦȻȾɛɝǾʡʷɺʳʪȨࡾщ˹॑ጽᡅȟࡾ
ɟȲጽᡅȻᣡտȾȽɞکնǾҒᣅɒᤈȡȟႆȫɞȲɔǾ
ȰɁᄽҰɁʠʷʍɹɁᩒܿᄽऻȾɬʳ˂ʪȟ႕ᬂ᚜ᇉȨ
ɟǾൡಽȟϦඨȪɑȬǿ

If the tool path is generated in the direction opposite to the 

programmed path due to offsetting, it causes overcut.  The 

alarm message is displayed on the screen just after the 

start of the block which precedes such a block, and the 

machine stops.

2 าᜤ 2 NOTE

ᄽҰɁʠʷʍɹȟʁʽɺʵʠʷʍɹȺϦඨȪȲȻȠɂǾȰɁʠ
ʷʍɹɁጶཟɑȺሉӦȬɞɁȺҒᣅɒᤈȡɥႆȫɞժᑤॴȟȕɝ
ɑȬǿ

If the single block function is called during the execution of the 

preceding block, the axes are fed to the end point of that block, 

causing overcuts.

Path of the Tool Center

Machine stops due to the alarm.

Programmed Tool Path Alarm-Stop in a Single Block Stop Operation

Overcuts occur if the axes move as programmed.

щ˹॑ጽᡅࡾ

ɬʳ˂ʪȟ᚜ᇉȨɟǾൡಽȟϦඨ

ʡʷɺʳʪȨɟȲጽᡅ ʁʽɺʵʠʷʍɹϦඨɁکնɁɬʳ˂ʪϦඨཟ

ȰɁɑɑɔɃҒᣅɒᤈȡȟႆȫɞ

Alarm-Stop in a Single Block Stop Operation

Machine stops 
due to the alarm.

Path of the Tool Center

Programmed Tool Path

Overcut occurs if the axes move as programmed.

ʁʽɺʵʠʷʍɹϦඨɁکնɁɬʳ˂ʪϦඨཟ

ɬʳ˂ʪȟ᚜ᇉȨ
ɟǾൡಽȟϦඨ щ˹॑ጽᡅࡾ

ʡʷɺʳʪȨɟȲጽᡅ

ȰɁɑɑɔɃҒᣅɒᤈȡȟႆȫɞ
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3. ȟࢃȟȕɞʡʷɺʳʪȺǾȰɁࢃȨȗߴщԡवɛɝࡾ
яउȺ͎Ȩɟȹȗɞکն

3. Cutting an arc-shaped step whose height is smaller than 

the cutter radius

ᣮࢠȼȝɝᛃඩȨɟȲࡾщ˹॑ጽᡅȺɂǾʡʷɺʳʪȨɟ
ȲጽᡅȟࢃɁȻȦɠȺᣡտȾȽɞȦȻȟȕɝɑȬǿȰ
ɁɛșȽکնɂǾఊқɁʣɹʒʵɂིȨɟǾ2 ႭᄻɁʣ
ɹʒʵȾᄽ፷ᄑȾሉӦȪɑȬǿ

The tool path to be generated in ordinary offset processing 

might be reversed at the stepped portion.  In such a case, 

the first vector is ignored and the tool path is generated for 

a second vector that will move along a straight line.

4. X ᢉǾY ᢉɁሉӦȟǾ2 ʠʷʍɹ͏˨͎ȨɟȽȗکն 4. No X- and Y-axis movement is specified in more than two 

blocks

G17 Ⱥ XY щवᛃඩɂࡾɥᤣȪȹȗɞȻȠǾᬂࢲ X ᢉǾ
Y ᢉȾߦȪȹɁɒᛃඩȪɑȬǿ

When the XY plane is selected, for example, the tool radius 

offset function is valid only for the X- and Y-axes.

2 าᜤ 2 NOTE

YZ Ⱥɂᬂࢲ Y ᢉȻ Z ᢉȾߦȪȹɁɒᛃඩȪɑȬǿ The tool radius offset function is valid only for the Y- and Z-axes in 

the YZ plane.

ᛃඩʬ˂ʓ˹ȾǾX ᢉȕɞȗɂ Y ᢉɁሉӦȟ 2 ʠʷʍɹ͏
˨ȽȗȻȠǾ2 ʠʷʍɹаᝣɒȟȺȠȽȗȲɔǾඒɁɛș
ȾҭɝᤈȡɞȦȻȟȕɝɑȬǿ

If there are two or more blocks, containing neither X- nor 

Y-axis movement commands, given in succession, 

over-cutting may occur as buffering is not possible.

ȦɟɂᄽҰʠʷʍɹɁጶཟ b ȺǾȦɁʠʷʍɹȾߦȪȹǾ
ᄽᜏȽͱᏚȾҏа R Ɂ˹॑ȟሉӦȬɞȲɔȺȬǿ

This is because the center of the tool nose is positioned at 

right angles to the tool path at the end point b of the 

preceding block by commands issued in reference to that 

block.

2 าᜤ 2 NOTE

ɿʠʡʷɺʳʪɥΈႊȬɞکնǾඒɁཟȾาȪȹȢȳȨȗǿ Pay attention when a sub-program is called from a main program.

Tool Motion Along a Straight Line

Path of the Tool Center

Programmed Tool Path

Uncut Portion

Arc

ᄽ፷ᄑȾሉӦ

щ˹॑ጽᡅࡾ

ʡʷɺʳʪȨɟȲጽᡅ

ҭරȪ

яउ

:

ᴥG42 ʬ˂ʓᴦ
(G42 mode)

X30.0 Y35.0; ........................................................ a

Y55.0; .................................................................. b

X10.0; .................................................................. c

2 ʠʷʍɹаᝣɒൡᑤȾɛɝǾඩȪȢᛃඩȨɟɑȬǿ
Tool paths are offset correctly due to the 2-block buffering function.

:

ᴥG42 ʬ˂ʓᴦ
(G42 mode)

X30.0 Y35.0; ........................................................ a

Y55.0; ................................................................... b

M_ ;

Z�_ ;

2 ʠʷʍɹ͏˨ X ᢉǾY

ᢉɁሉӦ͎ȟȽȗ
No X- or Y-axis 

movement commands 

in two or more blocks

X10.0; .................................................................. c

(X10.0, Y55.0) (X30.0, Y55.0)

(X30.0, Y35.0)
1

23

(X10.0, Y55.0) (X30.0, Y55.0)

(X30.0, Y35.0)
1

23

Overcutting
ҭᤈȡ
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ᴹʫɮʽʡʷɺʳʪᴻ <Main Program>

ᴹɿʠʡʷɺʳʪᴥO1ᴦᴻ <Sub-Program (O1)>

ʠʷʍɹ (a), (b) Ⱥ X, Y ᢉɁሉӦɁȽȗʠʷʍɹȟ 2 ʠʷʍɹ
ȾȽɝɑȬǿ

By the call of a sub-program from a main program, two blocks 

(a) and (b) are executed in succession; these blocks do not 

contain X- or Y-axis movement commands.

ȪȲȟȶȹǾඒɁɛșȽʡʷɺʳʪɥͽȪȹȢȳȨȗǿ Therefore, the program should be created in the following 

manner.

ᴹʫɮʽʡʷɺʳʪᴻ <Main Program>

ᴹɿʠʡʷɺʳʪᴥO1ᴦᴻ <Sub-Program (O1)>

:

G17 G41 G01 X_ Y_ ;

M98 P1; ............................................................... (a)

:

O1; ....................................................................... (b)

X_ Y_ ;

X_ Y_ ;

:

M99;

:

X_ Y_ ;

M98 P1;

:

O1;

G17 G41 G01 X_ Y_ ;

X_ Y_ ;

:

G40 X_ Y_ ;

M99;
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5èÕ ِްɿɮɹʵ
CHAPTER 5

CHAPTER 5 CANNED CYCLE
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1 ᛓնढِްɿɮɹʵ
MULTIPLE REPETITIVE CYCLES

ᛓնढِްɿɮɹʵȻɂǾ۶वɗюवɁᔳӏࡾɑȲɂ̈́˨ȥ
ӏࡾȽȼɥᚐșȻȠȾǾʡʷɺʳʪɥɛɝዊԨȾȬɞȲɔɁ
ɿɮɹʵȺȬǿ

The multiple repetitive cycles simplify the programs for rough 

and finish cutting processes on O.D. and I.D.

ȲȻțɃǾ̈́˨ȥढɁষڨȳȤɥ˫țɞȻǾᣩ˹Ɂᔳӏࡾ
ɁࡾщጽᡅɥᒲӦᄑȾขްȬɞȦȻȟȺȠɑȬǿ

For example, by defining only the workpiece finish shape, the 

tool paths for executing rough cutting operation are 

automatically generated.

ᣮࢠǾᛓୣɁʠʷʍɹɥ͎ȬɞᔳӏࡾɥǾG ɽ˂ʓɥֆɓ
1 ʠʷʍɹȻ̈́˨ȥढɥ͎ȬɞȳȤȺǾᒲӦᄑȾࡾщɁ
ጽᡅɥขްȪɑȬǿ

Roughing processes that require several blocks of commands 

can be specified by a single block of commands preceded by a 

G code calling a multiple repetitive cycle, and blocks that 

define the finished shape.  The tool paths for rough cutting 

cycles are automatically determined.

2 าᜤ 2 NOTE

ᛓնढِްɿɮɹʵȾɂǾൈໄʟɳ˂ʨʍʒȻ F15 ʟɳ˂ʨʍʒɁ
͎ศȟȕɝɑȬǿൈໄʟɳ˂ʨʍʒȻ F15 ʟɳ˂ʨʍʒȺ͎ศ
ȟႱȽɞґȾȷȗȹɂǾȰɟȱɟɁ G ɽ˂ʓɁᬱᄻȺᝢȪȹȗ
ɑȬǿʡʷɺʳʪɥͽȬɞȻȠɂǾԚґาȪȹȢȳȨȗǿ

When specifying a multiple repetitive cycle, standard format and F15 

format are used.  If the command format differs between standard 

format and F15 format, the difference is explained in the related G 

code items.  Pay sufficient care to the difference when creating a 

program.

1 • ʟɳ˂ʨʍʒɁҒఉțȾȷȗȹɂǾҝёൡಽͽᝢం
“ ʅʍʐɭʽɺ႕ᬂ ”

1 • For switching the format, refer to the separate volume, 

OPERATION MANUAL “Setting Screen”.

• ᝊጯȾȷȗȹɂǾҤॅᚽᏚʫ˂ɵ˂ͽɁᝢంɥՎ
ྃȪȹȢȳȨȗǿ

• For details, refer to the instruction manuals provided by the 

NC manufacturer.

1-1 ᛓնढِްɿɮɹʵˢᜄ᚜
Multiple Repetitive Cycles List

G71

۶वǾюवᔳӏࡾɿɮɹʵ
ᴥZ ᢉտȾҒҭǾX ᢉտȾҒᣅɒᴦ
۶वɑȲɂюवȾȝȗȹǾʡʷɺʳʪȺ̈́
˨ȥढɥ͎ȬɞȻǾ̈́˨ȥ͍ɥරȪȲ
ढȾӏࡾȪɑȬǿ
ᣩ˹ɁᔳӏࡾɁࡾщጽᡅɂᒲӦขްȨɟɑ
Ȭǿ

O.D./I.D. rough cutting cycle

(Cutting along the Z-axis, infeed along the 

X-axis)

In O.D./I.D. cutting operation, when the 

finish shape is defined in the program, the 

workpiece is machined to the shape which 

includes a finishing allowance on the 

defined shape.

The tool paths used for rough cutting are 

automatically determined.

G72

ብᬂᔳӏࡾɿɮɹʵ
ᴥX ᢉտȾҒҭǾZ ᢉտȾҒᣅɒᴦ
ብᬂȾȝȗȹǾʡʷɺʳʪȺ̈́˨ȥढɥ
͎ȬɞȻǾ̈́˨ȥ͍ɥරȪȲढȾӏࡾ
ȪɑȬǿ
ᣩ˹ɁᔳӏࡾɁࡾщጽᡅɂᒲӦขްȨɟɑ
Ȭǿ

Rough facing cycle

(Cutting along the X-axis, infeed along the 

Z-axis)

In facing operation, when the finish shape is 

defined in the program, the workpiece is 

machined to the shape which includes a 

finishing allowance on the defined shape.

The tool paths used for rough cutting are 

automatically determined.

G73

ᩐʵ˂ʡҒҭɿɮɹʵ
ˢްɁҒҭʛʉ˂ʽɥᎱɝᣌȪȽȟɜǾ
़ȁȾҒɝᣅɦȺȗȠɑȬǿ

Closed-loop cutting cycle

The workpiece is machined to the defined 

shape by executing the fixed pattern 

repeatedly.

G70

̈́˨ȥɿɮɹʵ
G71, G72, G73 ɁɿɮɹʵȺ۶वǾюवȝ
ɛɆብᬂɁᔳӏࡾɥᚐȶȲऻǾG70 Ɂɿɮ
ɹʵȺ̈́˨ȥӏࡾɥᚐȗɑȬǿ

Finishing cycle

After completing a rough cutting cycle for 

O.D., I.D., or end face, called by the G71, 

G72, or G73 command, the shape is 

finished by the G70 cycle.
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ȲȻțɃǾ˩َɁढɁᔳӏࡾɥᛓնढِްɿɮɹʵɥΈɢ
ȽȗکնȻǾG71 ɁᛓնढِްɿɮɹʵɥΈȶȲکնȺǾȰ
ɟȱɟʡʷɺʳʪɥͽȪȹɒɑȬǿ

To explain how the multiple repetitive cycle function simplifies 

programming, the rough cutting cycle for the shape illustrated 

below is programmed with and without using the G71 cycle.

G74

ብᬂሶҒɝɿɮɹʵǾብᬂоɟɿɮɹ
ʵǾሰʓʴʵɿɮɹʵ
ᩖȤȷᣞɝɥ Z ᢉտȾᚐȗɑȬǿ
X ᢉտɁҒᣅɒᦀɁ͎ɥᅁႩȬɞȻǾ
ሰʓʴʵɿɮɹʵȾȽɝɑȬǿ

Face cut-off cycle, face grooving cycle, 

deep hole drilling cycle

Infeed is made along the Z-axis 

intermittently.

If a command for the depth of cut along the 

X-axis is omitted, the deep hole drilling 

cycle is called.

G75

۶वǾюवоɟɿɮɹʵǾሶҒɝɿɮɹ
ʵ
ᩖȤȷᣞɝɥ X ᢉտȾᚐȗɑȬǿ
Z ᢉտɁҒᣅɒᦀɁ͎ɥᅁႩȬɞȻǾ
ሶҒɝɿɮɹʵȾȽɝɑȬǿ

O.D./I.D. grooving cycle, cut-off cycle

Infeed is made along the X-axis 

intermittently.

If a command for the depth of cut along the 

Z-axis direction is omitted, the cut-off cycle 

is called.

G76

ᛓնढɀȫҒɝɿɮɹʵ
़ȁȾҒɝᣅɓǾɀȫҒɝɿɮɹʵɥᚐȗ
ɑȬǿ

Multiple thread cutting cycle

The thread cutting pattern is repeated by 

gradually infeeding the cutting tool.

Intermittent Feed
ᩖȤȷᣞɝ

Intermittent Feed
ᩖȤȷᣞɝ
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2 าᜤ 2 NOTE

ҏа R ɂ “0” ȻȪȹǾʡʷɺʳʪɥͽȪɑȬǿ In the programming, tool nose radius is assumed to be “0”.

ᴹᛓնढِްɿɮɹʵɥΈɢȽȗکնᴻ
<Programming without Using the Multiple Repet-

itive Cycle>

ᴹᛓնढِްɿɮɹʵᴥG71ᴦɥΈȶȲکնᴻ
<Programming Using the Multiple Repetitive 

Cycle (G71)>

O1;

:
G00 X100.0 Z20.0 M08; ...................................... a
G01 Z2.0 F1.0; .................................................... b
G00 X96.0; .......................................................... c
G01 Z�64.9 F0.3; ................................................ d
G00 U1.0 Z2.0; .................................................... e
X92.0; .................................................................. f
G01 Z�64.9; ........................................................ g
G00 U1.0 Z2.0; .................................................... h
X88.0; .................................................................. i
G01 Z�63.9; ........................................................ j
G00 U1.0 Z2.0; .................................................... k
X84.0; .................................................................. l
G01 Z�61.9; ........................................................ m
G00 U1.0 Z2.0; .................................................... n
X80.3; .................................................................. o
G01 Z�59.9; ....................................................... p
X90.3 Z-64.9; ...................................................... q
X102.0; ................................................................ r
G00 Z2.0; ............................................................ s
X200.0 Z100.0; .................................................... t
:

O1;

:
G00 X100.0 Z20.0 M08; .....................................  a
G01 Z2.0 F2.0; ....................................................  b
G71 U2.0 R0.5; ...................................................  [1]

G71 P100 Q200 U0.3 W0.1 F0.3;

N100 G00 X80.0; ............................................  c[2]

G01 Z�60.0; ........................................................  d
X90.0 Z�65.0; .....................................................  e
N200 X102.0; ..................................................  f[3]

G00 X200.0 Z100.0 M09; ...................................  g
:

60

65

8
0

9
0

1
0

0
I I I

Depth of Cut Per Pass: 4 mm (in Diameter)
Finishing Allowance (X): 0.3 mm (in Diameter)
Finishing Allowance (Z): 0.1 mm

Cutting Allowance

1 ɁҒᣅɒو 4 mmᴥᄽवϏᴦ
X ᢉտɁ̈́˨ȥ͍ 0.3 mmᴥᄽवϏᴦ
Z ᢉտɁ̈́˨ȥ͍ 0.1 mm

ɝ͍
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G71 ɁʠʷʍɹȾ̈́˨ȥ͍ɗҒᣅɒᦀɁʑ˂ʉɥ˫țɞȻǾ 

a ᵻ g Ɂ 7 ᚐɁ͎ȳȤȺ˨َɁɛșȽӦȠɥȪɑȬǿ
By specifying the data for finishing such as finishing allowance 

and depth of cut in the G71 block, the cycles as indicated 

above are executed by the commands written in the seven 

lines of the program (a to g).

52 ȷɁʡʷɺʳʪɥɌɞȻǾᛓնढِްɿɮɹʵɥΈႊȪȲ
ȟʡʷɺʳʪɥዊԨȾȬɞȦȻȟȺȠɑȬǿȪȲȟȶȹǾȰɟȳ
ȤʡʷɺʳʪʩʃɁժᑤॴɕͲȢȽɝɑȬǿ

5From the comparison of the two programs shown above, it is 

known that the programming is simplified by using the multiple 

repetitive cycle function. Since programming is simplified, 

programming error can be reduced accordingly.

1-2 ᔳӏࡾɿɮɹʵ
Rough Cutting Cycle

ʹ˂ɹɁ̈́˨ȥढȟǾX, Z ᢉտȻɕԨᝩ۰ԇȬɞȻȠȾ
ΈႊȪɑȬǿ

The O.D./I.D. rough cutting cycle is used for workpieces which 

have monotonously varying shapes both in the X- and Z-axis 

directions.

ˢᓐȾǾᔳӏࡾɿɮɹʵȺᔳӏࡾɥᚐȶȲऻȾǾऻᣖȬɞ
G70 Ɂ̈́˨ȥɿɮɹʵɥΈႊȪȹǾ̈́˨ȥӏࡾɥᚐȗɑȬǿ

Generally, a finishing cycle called by the G70 command is used 

to finish the workpiece after completing the rough cutting cycle.

[1] ۶वᔳӏࡾɿɮɹʵᴥG71ᴦɥᚐȗɑȬǿ
[1] Executes the O.D. rough cutting cycle (G71).

• G71 ..................................... ۶वᔳӏࡾɿɮɹʵ Calls the O.D. rough cutting cycle.

• U2.0 .................................... ҒᣅɒᦀᴥԡवϏᴦ Specifies the depth of cut (radius value).

• R0.5 .................................... ᣟȥᦀᴥԡवϏᴦ Specifies the relief amount (radius value).

• P100 .................................... ̈́˨ȥढɁఊқɁʠʷʍɹɁʁ˂ɻʽʃ
Ⴍհ

Specifies the sequence number of the first 

block of the blocks that define the finish 

shape of the workpiece.

• Q200 ................................... ̈́˨ȥढɁఊऻɁʠʷʍɹɁʁ˂ɻʽʃ
Ⴍհ

Specifies the sequence number of the last 

block of the blocks that define the finish 

shape of the workpiece.

• U0.3 .................................... X ᢉտɁ̈́˨ȥ͍ᴥᄽवϏᴦ Specifies the finishing allowance in the 

X-axis direction (in diameter).

• W0.1 .................................... Z ᢉտɁ̈́˨ȥ͍ Specifies the finishing allowance in the 

Z-axis direction.

• F0.3 ..................................... ᣞɝᣱ࣊ Specifies the feedrate.

[2] ᵻ [3]  ʁ˂ɻʽʃႭհ N100 Ȟɜ N200 Ɂյʠʷʍɹɂ̈́˨ȥढɥ᚜ȪɑȬǿ
[2] to [3] The blocks from sequence number N100 to N200 define the finish shape.
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ᴹ G71 юवˁ۶वᔳӏࡾɿɮɹʵᴻ <G71 O.D/I.D Rough Cutting Cycle>

َɁɛșȾǾʡʷɺʳʪȺ A D A' D B ᩖɁ̈́˨ȥढɥ͎
ȬɞȻǾU(2)/2, W Ɂ̈́˨ȥ͍ɥරȪȹǾҒᣅɒᦀ U(1) Ⱥ͎
ȨɟȲढȾӏࡾȪɑȬǿɑȲǾᣩ˹ɁᔳӏࡾɁࡾщጽᡅɥ
ȬɌȹᒲӦᄑȾขްȪɑȬǿ

When the finish shape (A D A' D B) is defined in a program, 

rough cutting paths are automatically generated leaving 

allowance of U(2)/2 and W for finishing on the workpiece 

circumference and end face, respectively.  The depth of cut for 

rough cutting cycle is U(1).

1. ൈໄʟɳ˂ʨʍʒᴥൡಽҋᔸɁᜫްᴦ
Standard format (default setting)

G71 U(1) R_ ;

G71 A_ P_ Q_ U(2) W_ F_ S_ T_ ;

2. F15 ʟɳ˂ʨʍʒ
F15 format

G71 P_ Q_ U(2) W_ D_ F_ S_ T_ ;

ᴹ G72 ብᬂᔳӏࡾɿɮɹʵᴻ <G72  Rough Facing Cycle>

َɁɛșȾǾʡʷɺʳʪȺ A D A' D B ᩖɁ̈́˨ȥढɥ͎
ȬɞȻǾU/2, W(2) Ɂ̈́˨ȥ͍ɥරȪȹǾҒᣅɒᦀ W(1) Ⱥ
͎ȨɟȲढȾӏࡾȪɑȬǿɑȲǾᣩ˹ɁᔳӏࡾɁࡾщጽᡅ
ɥȬɌȹᒲӦᄑȾขްȪɑȬǿ

When the finish shape (A D A' D B) is defined in a program, 

rough cutting paths are automatically generated leaving 

allowance of U/2 and W(2) for finishing on the workpiece 

circumference and end face, respectively.  The depth of cut for 

rough cutting cycle is W(1).

1. ൈໄʟɳ˂ʨʍʒᴥൡಽҋᔸɁᜫްᴦ
Standard format (default setting)

G72 W(1) R_ ;

G72 A_ P_ Q_ U_ W(2) F_ S_ T_ ;

2. F15 ʟɳ˂ʨʍʒ
F15 format

G72 P_ Q_ U_ W(2) D_ F_ S_ T_ ;

ᴹ G71, G72 цᣮᴻ <Applicable to Both G71 and G72>

X

Z
A'

W

U(1)B

C
A

R

45q

U(2)/2

Rapid Traverse

Cutting Feed

Finishing Allowance

(R: Relief amount, to be set for parameter #8052)

ᣞɝ

Ғҭᣞɝ

̈́˨ȥ͍

ᴥR: ᣟȥᦀǾʛʳʫ˂ʉ #8052 Ⱦᜫްᴦ

X

Z

W(1)

R

45q

W(2)

U/2

A
C

B

A'

Rapid Traverse

Cutting Feed

Finishing Allowance

(R: Relief amount, to be set for parameter #8052)

ᣞɝ

Ғҭᣞɝ

̈́˨ȥ͍

ᴥR: ᣟȥᦀǾʛʳʫ˂ʉ #8052 Ⱦᜫްᴦ

• G71 ..................................... ۶वǾюवᔳӏࡾɿɮɹʵ Calls the O.D./I.D. rough cutting cycle.

• G72 ..................................... ብᬂᔳӏࡾɿɮɹʵ Calls the rough facing cycle.

• U(1), D ................................. X ᢉտɁҒᣅɒᦀᴥቺհȽȪɁԡवްᴦ

2 าᜤ

ȦɁ͎ɂʬ˂ʊʵȺඒȾ͎ȨɟɞɑȺӛȺ
ȬǿɑȲǾʛʳʫ˂ʉ #8051 ȺɕᜫްȺȠǾʡ
ʷɺʳʪ͎Ⱦɛɝʛʳʫ˂ʉϏɕ۰ɢɝɑȬǿ

Specifies depth of cut (X-axis direction) 

(unsigned, in radius).

2 NOTE

Since this command is modal, it remains valid 

until it is replaced with the value specified next.  

This value can also be set for parameter #8051; 

the value set for the parameter is changed 

according to the value specified in the program.
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2 าᜤ 2 NOTE

1. F, S, T ɥ͎ȪȽȗȻȠɂǾG71 ɑȲɂ G72 ɁʠʷʍɹɑȺȾ
͎ȪȲɕɁȟӛȾȽɝɑȬǿ

1. If no F, S or T command is specified, the command which has been 

specified preceding the G71or G72 block is valid.

2. ɬʓʶʃ A ɥᅁႩȬɞȻǾ̈́˨ȥढɁʡʷɺʳʪɂǾɬʓʶʃ
P, Q Ⱥ͎ȪȲᚐ˹ɁʡʷɺʳʪɁʁ˂ɻʽʃႭհȾȽɝɑȬǿ

2. If address A is omitted, blocks beginning and ending with the 

sequence numbers P and Q in the presently executed program are 

regarded as the program for the finish shape of the workpiece.

3. ɬʓʶʃ A ɥ͎ȪȹǾɬʓʶʃ P ɥᅁႩȬɞȻǾ̈́˨ȥढɁ
ʡʷɺʳʪɂǾɬʓʶʃ A Ⱥ͎ȪȲʡʷɺʳʪɁаᭀʠʷʍɹ
ɥ P ͎ȻɒȽȪɑȬǿ

3. If address P is omitted with address A specified, the first block of 

the program specified by address A is regarded as sequence P of 

the program which defines the finish shape of the workpiece.

4. ɬʓʶʃ Q ɥ͎ȪȹɕǾ̈́˨ȥढɁʡʷɺʳʪ˹Ⱦ M99 
͎ȟȕɞکնɂǾM99 ɑȺȟ̈́˨ȥढɁʡʷɺʳʪȾȽɝɑ
Ȭǿ

4. If the M99 command exists in the program for the finish shape of 

the workpiece, the program up to this block is regarded as the 

program that defines the finish shape even if address Q is 

specified in the G71/G72 block.

5. ɬʓʶʃ Q ɥᅁႩȪǾȨɜȾ̈́˨ȥढɁʡʷɺʳʪ˹Ⱦ M99

͎ȟȽȗکնɂǾ̈́˨ȥढɁʡʷɺʳʪɁఊऻɁʠʷʍɹɑ
ȺᚐȪɑȬǿ

5. If address Q is omitted and there is no M99 command in the 

program for the finish shape of the workpiece, this finish shape 

defining program is executed up to the last block.

6. ʹ˂ɹɂ X, Z ᢉտȻɕȾǾԨᝩۄӏɑȲɂນߵɁʛʉ˂ʽȺȽ
ȤɟɃȽɝɑȮɦǿᴥʛʳʫ˂ʉ #8110 = 0 Ɂکնᴦ

6. The workpiece shape must be monotonously increasing or 

decreasing pattern in the X- and Z-axis directions as shown in the 

illustration below. (If parameter #8110 = 0)

• W(1), D................................. Z ᢉտɁҒᣅɒᦀᴥቺհȽȪᴦ

2 าᜤ

ȦɁ͎ɂʬ˂ʊʵȺඒȾ͎ȨɟɞɑȺӛȺ
ȬǿɑȲǾʛʳʫ˂ʉ #8051 ȺɕᜫްȺȠǾʡ
ʷɺʳʪ͎Ⱦɛɝʛʳʫ˂ʉϏɕ۰ɢɝɑȬǿ

Specifies depth of cut (Z-axis direction) 

(unsigned).

2 NOTE

Since this command is modal, it remains valid 

until it is replaced with the value specified next.  

This value can also be set for parameter #8051; 

the value set for the parameter is changed 

according to the value specified in the program.

• R ......................................... ᣟȥᦀᴥG71 Ɂکնɂԡवްᴦ

2 าᜤ

ȦɁ͎ɂʬ˂ʊʵȺඒȾ͎ȨɟɞɑȺӛȺ
ȬǿɑȲǾʛʳʫ˂ʉ #8052 ȺɕᜫްȺȠǾʡ
ʷɺʳʪ͎Ⱦɛɝʛʳʫ˂ʉϏɕ۰ɢɝɑȬǿ

Specifies the relief amount (in radius for 

G71).

2 NOTE

Since this command is modal, it remains valid 

until it is replaced with the value specified next.  

This value can also be set for parameter #8052; 

the value set for the parameter is changed 

according to the value specified in the program.

• A........................................... ̈́˨ȥढɁʡʷɺʳʪႭհ Specifies the program number of the 

program that defines the finish shape of the 

workpiece.

• P .......................................... ̈́˨ȥढɁఊқɁʠʷʍɹɁʁ˂ɻʽʃ
Ⴍհ

Specifies the sequence number of the first 

block of the blocks that define the finish 

shape of the workpiece.

• Q ......................................... ̈́˨ȥढɁఊऻɁʠʷʍɹɁʁ˂ɻʽʃ
Ⴍհ

Specifies the sequence number of the last 

block of the blocks that define the finish 

shape of the workpiece.

• U(2)(G71)/U(G72) ............... X ᢉտɁ̈́˨ȥ͍ɁᠾᫌȻտᴥᄽव
ްᴦ

Specifies the distance and direction of the 

finishing allowance in the X-axis direction (in 

diameter).

• W(G71)/W(2)(G72) .............. Z ᢉտɁ̈́˨ȥ͍ɁᠾᫌȻտ Specifies the distance and direction of the 

finishing allowance in the Z-axis direction.

• F .......................................... ᔳӏࡾɿɮɹʵ˹Ɂᣞɝᣱ࣊ Specifies feedrate to be adopted for the 

rough cutting cycle.

• S .......................................... ᔳӏࡾɿɮɹʵ˹Ɂ˿ᢉɁᢆوҤॅ

2 าᜤ

G96 ʬ˂ʓȺɂҒҭᣱ࣊ᴥm/minᴦǾG97 ʬ˂ʓ
Ⱥɂ˿ᢉᢆوᣱ࣊ᴥmin�1ᴦɥ͎ȪɑȬǿ

Specifies spindle speed control to be 

adopted for the rough cutting cycle.

2 NOTE

In the G96 mode: 

The value specifies cutting speed (m/min). 

In the G97 mode: 

The value specifies spindle speed (min�1).

• T........................................... щႭհࡾ + щᛃඩႭհɥࡾ 4 ಓȺ͎ Specifies a tool number and an offset 

number in a four digit number.
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ɁɛșȾǾX, Zَࡿ˩ ᢉɂȰɟȱɟպˢտȾԨᝩ۰ԇȪȹȗɑ
Ȭǿ

The pattern to be generated must increase or decrease 

monotonously both in the X- and Z-axis directions as illustrated 

below left.

G71, G72 Ⱥ̈́˨ȥढȾȢɏɒᴥʧɻʍʒᴦȟȕɞکնɂǾʛʳ
ʫ˂ʉ #8110 = 1 ȾȪȹȢȳȨȗǿ

If the machining shape has a pocket, set “1” for parameter #8110.

7. G71 ɥ͎ȬɞҰȾ X ᢉɥጨయवɛɝ۾ȠȗͱᏚᴥ۶वᔳӏࡾᴦǾ
ɑȲɂюवɛɝߴȨȗͱᏚᴥюवᔳӏࡾᴦȾሉӦȨȮȹȢȳȨ
ȗǿ

7. Before specifying the G71 command, it is necessary to move the 

tool along the X-axis to a point beyond workpiece diameter 

dimensions (O.D. rough cutting cycle) or within workpiece diameter 

dimensions (I.D. rough cutting cycle).

8. P Ȼ Q Ɂʁ˂ɻʽʃႭհȾɂպˢႭհɥᎱɝᣌȨȽȗȺȢȳȨ
ȗǿ

8. Do not specify the same P and Q sequence number.

9. ʛʳʫ˂ʉ #8017 ɁҒᣅɒ۰ԇᦀᴥ'dᴦɥᜫްȬɞȦȻȾɛɝǾ
͎Ғᣅɒᦀᴥdᴦɥු۰وԇȨȮǾʋʍʡɁᐗȟ 1ˀȾᪿ˹
ȪȽȗɛșȾȬɞȦȻȟȺȠɑȬǿҒᣅɒ۰ԇᦀᴥ'dᴦȟҒᣅɒ
ᦀᴥdᴦɛɝ۾ȠȗکնɂǾ႕ᬂȾɬʳ˂ʪᴥP204ᴦȟ᚜ᇉȨɟ
ɑȬǿ

9. By setting the variation amount in depth of cut ('d) for parameter 

#8017, it is possible to carry out the cycle while changing the 

specified depth of cut (d) in each cutting so that the tip will not be 

worn only at a specific place. If the set variation amount ('d) is 

larger than the depth of cut (d), the alarm message (P204) is 

displayed on the screen.

B

A' B

A'

< G72 >< G71 >

X-Axis Direction

Z-Axis Direction

When there is a monotonous increase or decrease

X-Axis Direction

Z-Axis Direction

When there is a monotonous increase or decrease

X ᢉտ

Z ᢉտ

պˢտȾԨᝩ۰ԇȬɞکն

X ᢉտ

Z ᢉտ

պˢտȾԨᝩ۰ԇȬɞکն

< G72 >< G71 >

Pocket

When there is a depression (pocket)

Pocket

When there is a depression (pocket)

Ȣɏɒ

Ȣɏɒᴥʧɻʍʒᴦȟȕɞکն

Ȣɏɒ

Ȣɏɒᴥʧɻʍʒᴦȟȕɞکն
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ᴹ G71ᴻ <G71>

ᴹ G72ᴻ <G72>

ᴷ Example:

ᔳӏࡾɿɮɹʵɥΈႊȪȹǾ˩َɁ۶वᔳӏࡾɥᚐȗǾȰ
ɁऻǾG70 Ɂ̈́˨ȥɿɮɹʵȺ̈́˨ȥӏࡾɥᚐȗɑȬǿᴥ̈́
˨ȥࡾщɁҏа R0.4ᴦ

To finish the shape illustrated below by using the G71 

O.D./I.D. rough cutting cycle and the G70 finishing cycle 

(Nose radius of finishing tool: 0.4 mm)

d + 'd

d

d � 'd

d + 'd

d

d � 'd

d + 'd
d + 'd

d,

d � 'd,

d + 'd,

2

n

1

3

4

1st Path

2nd Path

3rd Path

Fourth Cut

Last Cut

Depth of cut changes 
as d, d �'d and d + 'd 
repeatedly.

Remainder

Remainder

1 ᄻو

2 ᄻو

3 ᄻو

4 ᄻو

ఊጶو

d, d �'d and d + 'ɥ
ᎱɝᣌȪɑȬǿ

ͺɝ

ͺɝ

d + 'ddd � 'dd + 'dd,

d � 'd,

d + 'd,

134 2

d + 'd

d

d � 'd

d + 'd

1st Path

2nd Path

3rd Path

Fourth Cut

Last Cut

Depth of cut changes 
as d, d � 'd and d + '
d repeatedly.

RemainderRemainder

1 ᄻو

2 ᄻو

3 ᄻو

4 ᄻو

ఊጶو

d, d �'d and d + 'ɥ
ᎱɝᣌȪɑȬǿ

ͺɝͺɝ

O1;

N1 (ROUGH. OF OUT); .............. ᔳӏࡾɁʛ˂ʒʡʷɺʳʪ
Part program for rough cutting

G50 S1500;

G00 T0101;

G96 S120 M03;

X75.0 Z20.0 M08;

G01 Z0.1 F1.0;

X25.0 F0.25;
C1

C1.5

5
25

φ6
9

φ3
2

C0.5

1

2
3

4

5
6

7

8

9
M60 P = 2

φ5
4
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ᴹ G71ᴻ

G00 X70.0 Z1.0; ....................................................... ۶वᔳӏࡾɿɮɹʵᴥG71ᴦɁᩒܿ
ͱᏚ a ȾሉӦ

Positioning at a, the start point of 

the O.D. rough cutting cycle (G71)

G71 U2.0 R0.5; .........................................................

G71 P100 Q200 U0.3 W0.1 F0.3;

۶वᔳӏࡾɿɮɹʵᴥG71ᴦɥᚐ
• U2.0

Ғᣅɒᦀ 2 mmᴥԡवϏᴦ
• R0.5

ᣟȥᦀ 0.5 mm

• P100

̈́˨ȥढɁఊқɁʁ˂ɻʽʃႭ
հ N100

• Q200

̈́˨ȥढɁఊऻɁʁ˂ɻʽʃႭ
հ N200

• U0.3

X ᢉտɁ̈́˨ȥ͍ 0.3 mmᴥᄽ
वϏᴦ

• W0.1

Z ᢉտɁ̈́˨ȥ͍ 0.1 mm

• F0.3

ᣞɝᣱ࣊ 0.3 mm/rev

Execution of the O.D. rough cutting 

cycle (G71)

• U2.0

Depth of cut: 2 mm (radius 

designation)

• R0.5

Relief amount: 0.5 mm

• P100

Sequence number of the first 

block of the finish shape defining 

blocks: N100

• Q200

Sequence number of the last 

block of the finish shape defining 

blocks: N200

• U0.3

Finishing allowance in the X-axis 

direction: 0.3 mm (in diameter)

• W0.1

Finishing allowance in the Z-axis 

direction: 0.1 mm

• F0.3

Feedrate: 0.3 mm/rev

N100 G00 X49.54; ...................................................

G01 X54.0 Z�1.23 F0.15;

Z�5.0;

X56.34;

X59.8 Z�6.73;

Z�25.0;

X67.54;

N200 X70.0 Z�26.23;

ʁ˂ɻʽʃႭհ N100 Ȟɜ N200 ɑ
ȺɁյʠʷʍɹɂǾ b ᵻ i ɥֆɓ
̈́˨ȥढɥ͎

2 าᜤ

1. ̈́˨ȥࡾщɁҏа R ȟ 0.4 mm Ⱥȕ

ɞȲɔǾյʠʷʍɹɁɛșȽ͎Ϗ
ȾȽɝɑȬǿ

2. ȦɁᩖȺ͎Ȩɟȹȗɞ “F0.15”

ɂǾȦɁᔳӏࡾɿɮɹʵ˹ɂིȨ
ɟǾᣞɝᣱ࣊ɂ F0.3ᴥ0.3 mm/revᴦ
ȾȽɝɑȬǿ

The blocks from N100 to N200 

define the finish shape including b 

to i.

2 NOTE

1. The command values in these 

blocks are determined taking into 

consideration the tool nose radius 

(0.4 mm) of the finishing tool.

2. The feedrate command “F0.15” 

specified in these blocks is ignored 

for rough cutting cycle. Feedrate 

during rough cutting cycle is F0.3 

(0.3 mm/rev).

G00 X200.0 Z150.0;

M01;

N2 (FIN. OF OUT); ................................................... ብᬂǾ۶व̈́˨ȥӏࡾɁʛ˂ʒʡ
ʷɺʳʪ

Part program for face and O.D. 

finishing

G50 S2000;

G00 T0202;

G96 S200 M03;

X56.0 Z20.0 M08; 

G01 Z0 F1.0;

X30.0 F0.15;

G00 X70.0 Z1.0; ....................................................... ̈́˨ȥɿɮɹʵᴥG70ᴦɁᩒܿͱᏚ 

a ȾሉӦ
Positioning at a, the start point of 

the finishing cycle (G70)
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ᴹ G72ᴻ

G70 P100 Q200; ...................................................... ̈́˨ȥɿɮɹʵᴥG70ᴦɥᚐ
ʁ˂ɻʽʃႭհ N100 Ȟɜ N200 ɑ
ȺɁ̈́˨ȥढɥӏࡾȪɑȬǿ

2 าᜤ

̈́˨ȥɿɮɹʵ˹ɂǾҒҭᣱ࣊ S200

ᴥ200 m/minᴦǾᣞɝᣱ࣊ F0.15ᴥ0.15 

mm/revᴦȾȽɝɑȬǿ

Execution of the finishing cycle 

(G70) 

Finish cutting is executed for the 

shape defined by the blocks from 

N100 to N200.

2 NOTE

Cutting conditions for finishing: 

Cutting speed

S200 (200 m/min) 

Feedrate 

F0.15 (0.15 mm/rev)

G00 X200.0 Z150.0;

M01;

G01 X72.0 Z1.0 F1.0; ............................................... G72 ɁᩒܿͱᏚa ȾሉӦ Positioning at a, the start point of 

G72

G72 W2.0 R0.5; ........................................................

G72 P100 Q200 U0.3 W0.1 F0.3;

G72 ɥᚐ
• U2.0

Ғᣅɒᦀ 2 mmᴥԡवϏᴦ
• R0.5

ᣟȥᦀ 0.5 mm

• P100

̈́˨ȥढɁఊқɁʁ˂ɻʽʃႭ
հ N100

• Q200

̈́˨ȥढɁఊऻɁʁ˂ɻʽʃႭ
հ N200

• U0.3

X ᢉտɁ̈́˨ȥ͍ 0.3 mmᴥᄽ
वϏᴦ

• W0.1

Z ᢉտɁ̈́˨ȥ͍ 0.1 mm

• F0.3

ᣞɝᣱ࣊ 0.3 mm/rev

Execution of G72

• U2.0

Depth of cut: 2 mm (radius 

designation)

• R0.5

Relief amount: 0.5 mm

• P100

Sequence number of the first 

block of the finish shape defining 

blocks: N100

• Q200

Sequence number of the last 

block of the finish shape defining 

blocks: N200

• U0.3

Finishing allowance in the X-axis 

direction: 0.3 mm (in diameter)

• W0.1

Finishing allowance in the Z-axis 

direction: 0.1 mm

• F0.3

Feedrate: 0.3 mm/rev

N100 G00 Z�27.23; .................................................

G01 X67.54 Z�25.0 F0.15;

X59.8;

Z�6.73;

X56.34 Z�5.0;

X54.0;

Z�1.23;

X51.54 Z0;

X25.0;

N200 Z1.0;

ʁ˂ɻʽʃႭհ N100 Ȟɜ N200 ɑ
ȺɁյʠʷʍɹɂǾ b ᵻ k ɥֆɓ
̈́˨ȥढɥ͎

2 าᜤ

1. ̈́˨ȥࡾщɁҏа R ȟ 0.4 mm Ⱥȕ

ɞȲɔǾյʠʷʍɹɁɛșȽ͎Ϗ
ȾȽɝɑȬǿ

2. ȦɁᩖȺ͎Ȩɟȹȗɞ “F0.15”

ɂǾȦɁᔳӏࡾɿɮɹʵ˹ɂིȨ
ɟǾᣞɝᣱ࣊ɂ F0.3ᴥ0.3 mm/revᴦ
ȾȽɝɑȬǿ

The blocks from N100 to N200 

define the finish shape including b 

to k.

2 NOTE

1. The command values in these 

blocks are determined taking into 

consideration the tool nose radius 

(0.4 mm) of the finishing tool.

2. The feedrate command “F0.15” 

specified in these blocks is ignored 

for rough cutting cycle. Feedrate 

during rough cutting cycle is F0.3 

(0.3 mm/rev).

G00 X200.0 Z150.0;

M01;

N2 (FIN. OF OUT); ................................................... ብᬂǾ۶व̈́˨ȥӏࡾɁʛ˂ʒʡ
ʷɺʳʪ

Part program for face and O.D. 

finishing

G50 S2000;

G00 T0202;

G96 S200 M03;

X75.0 Z20.0 M08;

G01 X72.0 Z1.0 F1.0; .............................................. ̈́˨ȥɿɮɹʵᴥG70ᴦɁᩒܿͱᏚ 

a ȾሉӦ
Positioning at a, the start point of 

the finishing cycle (G70)
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ᴹᔳӏࡾɿɮɹʵɁӦȠᴻ <Tool Paths for Rough Cutting Cycle>

ᴹ G71ᴻ <G71>

ᴹ G72ᴻ <G72>

ᴹ G71, G72 цᣮᴻ <Applicable to Both G71 and G72>

ʁ˂ɻʽʃႭհ N100 Ȟɜ N200 Ɂյʠʷʍɹɂ̈́˨ȥढɥ
᚜ȪɑȬǿN100 Ȟɜ N200 Ɂʡʷɺʳʪ˹ǾҒҭᣱ࣊ɂ
S100ᴥ100 m/minᴦǾᣞɝᣱ࣊ɂ F0.2ᴥ0.2 mm/revᴦȾȽɝɑ
Ȭǿ

The blocks from N100 to N200 define the finishing shape. 

During the blocks from N100 to N200, cutting speed is S100 

(100 m/min) and feedrate is F0.2 (0.2 mm/rev).

1-3 G73 ᩐʵ˂ʡҒҭɿɮɹʵ
G73 Closed-Loop Cutting Cycle

G70 P100 Q200; ...................................................... ̈́˨ȥɿɮɹʵᴥG70ᴦɥᚐ
ʁ˂ɻʽʃႭհ N100 Ȟɜ N200 ɑ
ȺɁ̈́˨ȥढɥӏࡾȪɑȬǿ

2 าᜤ

̈́˨ȥɿɮɹʵ˹ɂǾҒҭᣱ࣊ S200

ᴥ200 m/minᴦǾᣞɝᣱ࣊ F0.15ᴥ0.15 

mm/revᴦȾȽɝɑȬǿ

Execution of the finishing cycle 

(G70) 

Finish cutting is executed for the 

shape defined by the blocks from 

N100 to N200.

2 NOTE

Cutting conditions for finishing: 

Cutting speed: S200 (200 m/min) 

Feedrate: F0.15 (0.15 mm/rev)

G00 X200.0 Z150.0;

M01;

W

U/2

(X70.0, Z1.0)a

Start from the point shifted by U/2, W
U/2, W ȳȤȭɟȲͱᏚȞɜʃʉ˂ʒ

W

U/2

(X72.0, Z1.0)a

Start from the point shifted by U/2, W
U/2, W ȳȤȭɟȲͱᏚȞɜʃʉ˂ʒ

X

Z

A

A'

B

U(1)

U(2)/2

W(1)W(2)

Rapid Traverse

Cutting Feed

Finishing Allowance

ᣞɝ

Ғҭᣞɝ

̈́˨ȥ͍
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ˢްɁҒҭʛʉ˂ʽȺǾҒᣅɒɥߵȪȭȷȭɜȪȽȟɜढ
ɥ̈́˨ȥɞȻȠȾΈႊȪɑȬǿ

In the G73 closed-loop cutting cycle, the defined pattern is 

repeated while it is being shifted to finish the workpiece.

˨َɁɛșȾǾʡʷɺʳʪȺ A D A' D B ᩖɁ̈́˨ȥढɥ
͎ȬɞȻǾU(2)/2, W(2) Ɂ̈́˨ȥ͍ɥරȪȹǾߵȪȭȷ͎Ȩ
ɟȲढȾӏࡾȪɑȬǿ

By specifying the finish shape, A D A' D B, in the illustration 

above, the workpiece is machined by executing the specified 

pattern repeatedly until the finishing allowance of U(2)/2 and 

W(2) is left on the finish shape.

ᣲֿɗᨃᣲֿȽȼɁɛșȾǾᛏֿढȾߦȪȹˢްɁɝ
͍ɥɕȷʹ˂ɹɥᑤလɛȢӏࡾȺȠɑȬǿ

This cycle is used to efficiently machine workpieces that have 

uniform stock to be removed, such as forged or cast 

workpieces.

ˢᓐȾ G73 Ɂᩐʵ˂ʡҒҭɿɮɹʵȺᔳӏࡾɥᚐȶȲऻȾǾ
ऻᣖȬɞ G70 Ɂ̈́˨ȥɿɮɹʵɥΈႊȪȹǾ̈́˨ȥӏࡾɥᚐ
ȗɑȬǿ

Generally, a finishing cycle called by the G70 command which 

is explained later is used to finish the workpiece after 

completing the rough cutting using the G73 closed-loop cutting 

cycle.

1. ൈໄʟɳ˂ʨʍʒᴥൡಽҋᔸɁᜫްᴦ
Standard format (default setting)

G73 U(1) W(1) R_ ;

G73 A_ P_ Q_ U(2) W(2) F_ S_ T_ ;

2. F15 ʟɳ˂ʨʍʒ
F15 format

G73 P_ Q_ U(2) W(2) I_ K_ D_ F_ S_ T_ ;

• G73 ..................................... ᩐʵ˂ʡҒҭɿɮɹʵ Calls the closed-loop cutting cycle.

• U(1) ..................................... X ᢉտɁᔳҭɝпɝ͍ɁᠾᫌȻտ
ᴥԡवްᴦ

2 าᜤ

ȦɁ͎ɂʬ˂ʊʵȺඒȾ͎ȨɟɞɑȺӛȺ
ȬǿɑȲǾʛʳʫ˂ʉ #8053 ȺɕᜫްȺȠǾʡ
ʷɺʳʪ͎Ⱦɛɝʛʳʫ˂ʉϏɕ۰ɢɝɑȬǿ

Specifies the distance and direction of entire 

stock for rough cutting in the X-axis direction 

(in radius).

2 NOTE

Since this command is modal, it remains valid 

until it is replaced with the value specified next.  

This value can also be set for parameter #8053; 

the value set for the parameter is changed 

according to the value specified in the program.

• W(1) .................................... Z ᢉտɁᔳҭɝпɝ͍ɁᠾᫌȻտ

2 าᜤ

ȦɁ͎ɂʬ˂ʊʵȺඒȾ͎ȨɟɞɑȺӛȺ
ȬǿɑȲǾʛʳʫ˂ʉ #8054 ȺɕᜫްȺȠǾʡ
ʷɺʳʪ͎Ⱦɛɝʛʳʫ˂ʉϏɕ۰ɢɝɑȬǿ

Specifies the distance and direction of entire 

stock for rough cutting in the Z-axis 

direction.

2 NOTE

Since this command is modal, it remains valid 

until it is replaced with the value specified next.  

This value can also be set for parameter #8054; 

the value set for the parameter is changed 

according to the value specified in the program.

• R, D ..................................... ᔳӏࡾɁґҾୣو

2 าᜤ

ȦɁ͎ɂʬ˂ʊʵȺඒȾ͎ȨɟɞɑȺӛȺ
ȬǿɑȲǾʛʳʫ˂ʉ #8055 ȺɕᜫްȺȠǾʡ
ʷɺʳʪ͎Ⱦɛɝʛʳʫ˂ʉϏɕ۰ɢɝɑȬǿ

Specifies the number of divisions in which 

rough machining is executed.

2 NOTE

Since this command is modal, it remains valid 

until it is replaced with the value specified next.  

This value can also be set for parameter #8055; 

the value set for the parameter is changed 

according to the value specified in the program.

• A........................................... ̈́˨ȥढɁʡʷɺʳʪႭհ Specifies the program number of the 

program that defines the finish shape of the 

workpiece.

• P .......................................... ̈́˨ȥढɁఊқɁʠʷʍɹɁʁ˂ɻʽʃ
Ⴍհ

Specifies the sequence number of the first 

block of the blocks that define the finish 

shape of the workpiece.

• Q ......................................... ̈́˨ȥढɁఊऻɁʠʷʍɹɁʁ˂ɻʽʃ
Ⴍհ

Specifies the sequence number of the last 

block of the blocks that define the finish 

shape of the workpiece.

• U(2) ..................................... X ᢉտɁ̈́˨ȥ͍ɁᠾᫌȻտᴥᄽव
ްᴦ

Specifies the distance and direction of the 

finishing allowance in the X-axis direction (in 

diameter).
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2 าᜤ 2 NOTE

1. F, S, T ɥ͎ȪȽȗȻȠɂǾG73 ɁʠʷʍɹɑȺȾ͎ȪȲɕɁ
ȟӛȾȽɝɑȬǿ

1. If no F, S or T command is specified, the command which has been 

specified preceding the G73 block is valid.

2. ɬʓʶʃ A ɥᅁႩȬɞȻǾ̈́˨ȥढɁʡʷɺʳʪɂǾɬʓʶʃ
P, Q Ⱥ͎ȪȲᚐ˹ɁʡʷɺʳʪɁʁ˂ɻʽʃႭհȾȽɝɑȬǿ

2. If address A is omitted, blocks beginning and ending with the 

sequence numbers P and Q in the presently executed program are 

regarded as the program for the finish shape of the workpiece.

3. ɬʓʶʃ A ɥ͎ȪȹǾɬʓʶʃ P ɥᅁႩȬɞȻǾ̈́˨ȥढɁ
ʡʷɺʳʪɂǾɬʓʶʃ A Ⱥ͎ȪȲʡʷɺʳʪɁаᭀʠʷʍɹ
ɥ P ͎ȻɒȽȪɑȬǿ

3. If address P is omitted with address A specified, the first block of 

the program specified by address A is regarded as sequence P of 

the program which defines the finish shape of the workpiece.

4. ɬʓʶʃ Q ɥ͎ȪȹɕǾ̈́˨ȥढɁʡʷɺʳʪ˹Ⱦ M99 
͎ȟȕɞکնɂǾM99 ɑȺȟ̈́˨ȥढɁʡʷɺʳʪȾȽɝɑ
Ȭǿ

4. If the M99 command exists in the program for the finish shape of 

the workpiece, the program up to this block is regarded as the 

program that defines the finish shape even if address Q is 

specified in the G73 block.

5. ɬʓʶʃ Q ɥᅁႩȪǾȨɜȾ̈́˨ȥढɁʡʷɺʳʪ˹Ⱦ M99

͎ȟȽȗکնɂǾ̈́˨ȥढɁʡʷɺʳʪɁఊऻɁʠʷʍɹɑ
ȺᚐȪɑȬǿ

5. If address Q is omitted and there is no M99 command in the 

program for the finish shape of the workpiece, this finish shape 

defining program is executed up to the last block.

6. ɬʓʶʃ U(1), W(1) Ⱥ͎ȬɞᔳҭɝɁпɝ͍ɁտɂǾ̈́˨
ȥढɁʡʷɺʳʪȾɛɝᒲӦҜҝȪɑȬǿ

6. The direction of entire stock specified by U(1) and W(1) for the 

closed-loop cutting cycle is automatically determined by the 

program for the finish shape of the workpiece.

7. ʹ˂ɹɂ X, Z ᢉտȻɕȾǾԨᝩۄӏɑȲɂນߵɁʛʉ˂ʽȺȽ
ȤɟɃȽɝɑȮɦǿ

7. The workpiece shape must be monotonously increasing or 

decreasing pattern in the X- and Z-axis directions as shown in the 

illustration below.

˩َɁɛșȾǾX, Z ᢉɂȰɟȱɟպˢտȾԨᝩ۰ԇȪȹȗ
ɑȬǿ

The pattern to be generated must monotonously increases or 

decreases both in the X- and Z-axis directions as illustrated 

below.

˨ծَɁɛșȽکնǾ̈́˨ȥढȾȢɏɒᴥʧɻʍʒᴦȟȕ
ɞɁȺӏࡾȺȠɑȮɦǿ

The pattern shown above and to the right has a pocket in it and 

therefore cannot be machined.

• W(2) .................................... Z ᢉտɁ̈́˨ȥ͍ɁᠾᫌȻտ Specifies the distance and direction of the 

finishing allowance in the Z-axis direction.

• I ........................................... X ᢉտɁᔳҭɝпɝ͍ɁᠾᫌȻտ
ᴥԡवްᴦ

Specifies the distance and direction of entire 

stock for rough cutting in the X-axis direction 

(in radius).

• K .......................................... Z ᢉտɁᔳҭɝпɝ͍ɁᠾᫌȻտ Specifies the distance and direction of entire 

stock for rough cutting in the Z-axis 

direction.

• F .......................................... G73 Ɂᔳӏࡾɿɮɹʵ˹Ɂᣞɝᣱ࣊ Specifies feedrate to be adopted for the G73 

cycle.

• S .......................................... G73 Ɂᔳӏࡾɿɮɹʵ˹Ɂ˿ᢉɁᢆوҤॅ

2 าᜤ

G96 ʬ˂ʓȺɂҒҭᣱ࣊ᴥm/minᴦǾG97 ʬ˂ʓ
Ⱥɂ˿ᢉᢆوᣱ࣊ᴥmin�1ᴦɥ͎ȪɑȬǿ

Specifies spindle speed control to be 

adopted for the G73 cycle.

2 NOTE

In the G96 mode: The value specifies cutting 

speed (m/min). 

In the G97 mode: The value specifies spindle 

speed (min�1).

• T........................................... щႭհࡾ + щᛃඩႭհɥࡾ 4 ಓȺ͎ Specifies a tool number and an offset 

number in a four digit number.

B

A'

X-Axis Direction

Z-Axis Direction

When there is a monotonous increase or decrease

Pocket

When there is a depression (pocket)

X ᢉտ

Z ᢉտ

պˢտȾԨᝩ۰ԇȬɞکն

Ȣɏɒ

Ȣɏɒᴥʧɻʍʒᴦȟȕɞکն
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ᴷ Example:

G73 ɁΈႊศ Programming using G73

G73 Ɂᩐʵ˂ʡҒҭɿɮɹʵɥΈႊȪȹǾ˩َɁ۶वᔳӏ
ɥᚐȗǾȰɁऻǾG70ࡾ Ɂ̈́˨ȥɿɮɹʵȺ̈́˨ȥӏࡾɥ
ᚐȗɑȬǿᴥ̈́˨ȥࡾщɁҏа R0.4ᴦ

To finish the shape illustrated below by using the G73 

closed-loop rough cutting cycle and the G70 finishing cycle 

(Nose radius of finishing tool:  0.4 mm).

O1;

N1 (ROUGH. OF OUT); ............................................ ብᬂǾ۶वᔳӏࡾɁʛ˂ʒʡʷɺ
ʳʪ

Part program for face and O.D. 

rough cutting

G50 S1500;

G00 T0101;

G96 S120 M03;

X75.0 Z20.0 M08;

G01 Z0.1 F1.0;

X25.0 F0.25;

G00 X75.0 Z10.0; ..................................................... ᩐʵ˂ʡҒҭɿɮɹʵᴥG73ᴦɁᩒ
ܿͱᏚ a ȾሉӦ

Positioning at a, the start point of 

the closed-loop rough cutting cycle 

(G73)

G73 U5.0 W5.0 R3;................................................... ᩐʵ˂ʡҒҭɿɮɹʵᴥG73ᴦɥ
ᚐ

Execution of the closed-loop rough 

cutting cycle (G73)

G73 P100 Q200 U0.3 W0.1 F0.3;

• U5.0 .............................................................. X ᢉտɁᔳҭɝпɝ͍ 5.0 mm

ᴥԡवϏᴦ
Entire stock for rough cutting in the 

X-axis direction:  5.0 mm (in radius)

• W5.0 .............................................................. Z ᢉտɁᔳҭɝпɝ͍ 5.0 mm Entire stock for rough cutting in the 

Z-axis direction:  5.0 mm

• R3 ................................................................. ᔳҭɝɁୣو 3 و The number of times the rough 

cutting cycle is repeated:  3 times

• P100 .............................................................. ̈́˨ȥढɁఊқɁʁ˂ɻʽʃႭ
հ N100

The sequence number of the first 

block of the blocks defining the 

finish shape:  N100

• Q200 ............................................................. ̈́˨ȥढɁఊऻɁʁ˂ɻʽʃႭ
հ N200

The sequence number of the last 

block of the blocks defining the 

finish shape:  N200

• U0.3 .............................................................. X ᢉտɁ̈́˨ȥ͍ 0.3 mmᴥᄽव
Ϗᴦ

Finishing allowance in the X-axis 

direction:  0.3 mm (in diameter)

• W0.1 .............................................................. Z ᢉտɁ̈́˨ȥ͍ 0.1 mm Finishing allowance in the Z-axis 

direction:  0.1 mm

• F0.3 ............................................................... ᣞɝᣱ࣊ 0.3 mm/rev Feedrate:  0.3 mm/rev

C1
C1.5

5
25

φ6
9

φ3
2

C0.5

1

2
3

4

5
6

7

8

9
M60 P = 2

φ5
4
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ᴹ G73 ᩐʵ˂ʡҒҭɿɮɹʵɁӦȠᴻ <Tool Paths for G73 Closed-Loop Cutting Cycle>

N100 G00 X49.54 Z1.0; ........................................... ʁ˂ɻʽʃႭհ N100 Ȟɜ N200 ɑ
ȺɁյʠʷʍɹɂǾ b ᵻ i ɥֆɓ
̈́˨ȥढɥ͎

2 าᜤ

1. ̈́˨ȥࡾщɁҏа R ȟ 0.4 mm Ⱥȕ

ɞȲɔǾյʠʷʍɹɁɛșȽ͎Ϗ
ȾȽɝɑȬǿ

2. ȦɁᩖȺ͎Ȩɟȹȗɞ “F0.15”

ɂǾȦɁᔳӏࡾɿɮɹʵ˹ɂིȨ
ɟǾᣞɝᣱ࣊ɂ F0.3ᴥ0.3 mm/revᴦ
ȾȽɝɑȬǿ

The blocks from N100 to N200 

define the finish shape including b 

to i.

2 NOTE

1. The command values in these 

blocks are determined taking into 

consideration the tool nose radius 

(0.4 mm) of the finishing tool.

2. The feedrate command “F0.15” 

specified in these blocks is ignored 

for rough cutting cycle.  Feedrate 

during rough cutting cycle is F0.3 

(0.3 mm/rev).

G01 X54.0 Z�1.23 F0.15;

Z�5.0;

X56.34;

X59.8 Z�6.73;

Z�25.0;

X67.54;

N200 X70.0 Z�26.23;

G00 X200.0 Z150.0;

M01;

N2 (FIN. OF OUT); ................................................... ብᬂǾ۶व̈́˨ȥӏࡾɁʛ˂ʒʡ
ʷɺʳʪ

Part program for face and O.D. 

finishing

G50 S2000;

G00 T0202;

G96 S200 M03;

X56.0 Z20.0 M08;

G01 Z0 F1.0;

X30.0 F0.15;

G00 X75.0 Z10.0; ..................................................... ̈́˨ȥɿɮɹʵᴥG70ᴦɁᩒܿͱᏚ 

a ȾሉӦ
Positioning at a, the start point of 

the finishing cycle (G70)

G70 P100 Q200; ...................................................... ̈́˨ȥɿɮɹʵᴥG70ᴦɥᚐ
ʁ˂ɻʽʃႭհ N100 Ȟɜ N200 ɑ
ȺɁ̈́˨ȥढɥӏࡾȪɑȬǿ

2 าᜤ

̈́˨ȥɿɮɹʵ˹ɂǾҒҭᣱ࣊ S200

ᴥ200 m/minᴦǾᣞɝᣱ࣊ F0.15ᴥ0.15 

mm/revᴦȾȽɝɑȬǿ

Execution of the finishing cycle 

(G70)

Finish cutting is executed for the 

shape defined by the blocks from 

N100 to N200.

2 NOTE

Cutting conditions for finishing: 

Cutting speed S200 (200 m/min) 

Feedrate F0.15 (0.15 mm/rev)

G00 X200.0 Z150.0;

M01;

(X75.0,  Z10.0)1
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1-4 G71, G72, G73 ȾᩜȬɞา̜ᬱ
Cautions on Using G71, G72, and G73 Cycles

G71, G72, G73 ɥΈႊȬɞکնɁา̜ᬱɥ˩ᜤȾᇉȪɑȬǿ The cautionary items to be observed when using the G71, 

G72, and G73 commands are described below.

8ឬ֖ 8WARNING

ᛓնढِްɿɮɹʵɥᚐȪȹȗɞᣩ˹ȺӦͽɥˢϦඨȨ
ȮǾਖ਼Ӧͽɥ̿оȪȲکնɂǾᛓնढِްɿɮɹʵɁӦͽ
ɥѓᩒȨȮɞҰȾ॒ȭˢϦඨȨȮȲȻȠȻպȫৰȾȪ
ȹȢȳȨȗǿ
ᵘ̷ᡵ̜ǾൡಽɁᆍૺǾҒҭࡾщɁᆍૺᵚ

If a multiple repetitive cycle is interrupted to execute 

manual operation, the status before the interruption of the 

cycle must be re-established before restarting the 

interrupted cycle. 

[Serious injury/Machine damage/Tool breakage]

2 าᜤ 2 NOTE

1. ̈́˨ȥढɁʡʷɺʳʪɥɬʓʶʃ P, Q ȺްȬɞکնɂǾG71, 

G72, G73 ɁʠʷʍɹɁᄽऻȾǾ̈́˨ȥढɁʡʷɺʳʪɥ͎Ȫ
ȹȢȳȨȗǿG71, G72, G73 ɁʠʷʍɹȻ̈́˨ȥढɁʡʷɺʳ
ʪɁᩖȾʠʷʍɹɥષоȪȹɕǾષоȨɟȲʠʷʍɹɂᚐȨɟ
ɑȮɦǿ

1. If the program, which defines the finish shape is specified by 

addresses P and Q, such a program must directly follow the G71, 

G72, or G73 block. If there is a block between G71, G72, or G73 

block and the program, which defines the finish shape, the inserted 

block is not executed.

2. G71, G72, G73 Ɂյᔳӏࡾɿɮɹʵ˹ɂǾɬʓʶʃ A ȕɞȗɂɬ
ʓʶʃ P, Q ȺްȪȲ̈́˨ȥढɁʡʷɺʳʪȺ F, S, T ȝɛɆ
G96, G97 ɥ͎ȪȹɕིȨɟɑȬǿF, S, T ȝɛɆ G96, G97 ɂǾ
G71, G72, G73 ɁʠʷʍɹȕɞȗɂȰɟ͏ҰȾ͎ȪȹȢȳȨȗǿ

2. During the execution of a rough cutting cycle called up by the G71, 

G72, or G73 command, F, S, T, G96, and G97 commands are 

ignored even if they are specified in the program which defines the 

finish shape (designated by address A or addresses P and Q). The 

F, S, T, G96, and G97 commands must be specified in the G71, 

G72, or G73 block, or a preceding block.

3. ̈́˨ȥढɁʡʷɺʳʪȺ˩ᜤɁ͎ɥᚐșȻǾ႕ᬂȾɬʳ˂ʪ
ᴥP201ᴦȟ᚜ᇉȨɟɑȬǿ

3. An alarm message (P201) is displayed on the screen if any of the 

following G codes is specified in the program which defines the 

finish shape.

• G27, G28, G29, G30 • G27, G28, G29, G30

• ɀȫҒɝ͎ᴥG32ᴦ • Thread cutting command (G32)

• G90, G92, G94 • G90, G92, G94

• ᛓնढِްɿɮɹʵᴥG70 ᵻ G76ᴦ • Multiple repetitive cycle (G70 to G76)

• ሰȕȤِްɿɮɹʵᴥG80, G83, G85, G87, G89ᴦ • Hole machining canned cycle (G80, G83, G85, G87, G89)

• G31, G31.1, G31.2, G31.3, G36, G37 • G31, G31.1, G31.2, G31.3, G36, G37

4. ̈́˨ȥढɁʡʷɺʳʪȟʫʬʴȾᄊ᧸ȨɟȹȗɟɃǾMDI ʬ˂
ʓȺɕ G71, G72, G73 ɥ͎ȬɞȦȻȟȺȠɑȬǿ

4. It is allowed to specify the G71, G72, or G73 command in the MDI 

mode if the program which defines the finish shape is stored in the 

memory.

5. ̈́˨ȥढɁʡʷɺʳʪȺɂǾM98 Ɂɿʠʡʷɺʳʪ֣ҋȪǾ
G65, G66, G66.1 ȽȼɁʨɹʷ֣ҋȪɥ͎ȬɞȦȻȟȺȠɑȬǿ

5. It is allowed to specify the sub-program call M code (M98) and 

macro call G code (G65, G66, G66.1) in the program, which 

defines the finish shape.

: ᴥG96 ʬ˂ʓᴦ
(G96 mode)

N5 G71 U2.0 R0.5; 

N6 G71 P7 Q17 U0.3 W0.1 F0.25 S100;.................. G71 Ɂᔳӏࡾɿɮɹʵɥᚐ
ᣞɝᣱ࣊ 0.25 mm/revǾҒҭᣱ࣊
100 m/min ȾȽɝɑȬǿ

Execution of the G71 rough cutting 

cycle

Feedrate: 0.25 mm/rev 

Cutting speed: 100 m/min

N7 G00 X_ S180;...................................................... G71 ɁᔳӏࡾɿɮɹʵȺɂǾ
“S180”, “F0.2” ɂིȨɟɑȬǿ

“S180” and “F0.2” are ignored for 

the execution of the G71 rough 

cutting cycle.

N8 G01 X_ Z_ F0.2;

:
N17_ ;

:

N_ G70 P7 Q17; ......................................................

:
G70 Ɂ̈́˨ȥɿɮɹʵɥᚐ
Ғҭᣱ࣊ 180 m/minǾᣞɝᣱ࣊
0.2 mm/rev ȾȽɝɑȬǿ
G70 Ɂ̈́˨ȥɿɮɹʵ˹ɂǾ̈́˨
ȥढɁ N7 ᵻ N17 ɁᩖȺ͎Ȩ
ɟȲϏȟӛȾȽɝɑȬǿ

Execution of the G70 finishing cycle

Cutting speed: 180 m/min 

Feedrate: 0.2 mm/rev

During the execution of the G70 

finishing cycle, feedrate and spindle 

(cutting) speed specified in a block 

between N7 and N17 are valid.



335

ᛓնढِްɿɮɹʵ
MULTIPLE REPETITIVE CYCLES

6. ɬʓʶʃ P, Q ȺްȬɞ̈́˨ȥढɁʡʷɺʳʪɂǾᬂɝǾ
ɽ˂ʔ R ൡᑤȝɛɆᒲӦҏа R ᛃඩȾɛɞᒲӦષоʠʷʍɹɥֆ
ɔȹǾȬɌȹɁ͎ɥ 50 ʠʷʍɹ͏юȺᚐȶȹȢȳȨȗǿ̈́˨
ȥढɁʡʷɺʳʪȟ 50 ʠʷʍɹɥᠰțȲکնǾ႕ᬂȾɬʳ˂
ʪᴥP202ᴦȟ᚜ᇉȨɟɑȬǿ

6. The size of the program which defines the finish shape, specified 

by addresses P and Q, must be 50 blocks or less including the 

blocks automatically inserted for the execution of the chamfering 

and corner rounding function and the automatic tool nose radius 

offset function. An alarm message (P202) is displayed if the size of 

the finish shape program exceeds 50 blocks.

7. G71, G72, G73 Ɂ͎͏ҰȾᒲӦҏа R ᛃඩʬ˂ʓȾоȶȹȗɞ
ȪȹᒲӦҏаߦնǾ̈́˨ȥढɁʡʷɺʳʪȾک R ᛃඩȟӛȾ
ȽɝɑȬǿȲȳȪǾᒲӦҏа R ᛃඩʬ˂ʓȾоȶȹȗɞৰȺ
G71, G72, G73 ɥ͎ȬɞȻǾ˩ᜤɁɛșȾȽɝɑȬǿ

7. If the automatic tool nose radius offset mode is already valid when 

the G71, G72, or G73 command is specified, the automatic tool 

nose radius offset function is valid for the program which defines 

the finish shape. Conversely, if the G71, G72, or G73 command is 

specified in the automatic tool nose radius offset mode, the 

following processing occurs.

• G71, G72, G73 Ɂյ̈́˨ȥӏࡾɿɮɹʵɁᄽҰȺǾˢᄑȾᒲ
Ӧҏа R ᛃඩȟɷʭʽʅʵȨɟɑȬǿ

• The automatic tool nose radius offset mode is canceled 

temporarily immediately before the start of the finishing cycle of 

G71, G72, or G73.

• ̈́˨ȥढɁʡʷɺʳʪȺʃʉ˂ʒɬʍʡɥᚐȗɑȬǿ • The start-up is executed for the finish shape program.

• ̈́˨ȥढɁఊऻɁʠʷʍɹɁጶཟȺǾȰɁʠʷʍɹȾߦȪ
ȹǾᄽᜏȽͱᏚȾҏа R Ɂ˹॑ȟሉӦȪɑȬǿ

• At the end point of the last block of the program which defines 

the finish shape, the center of the tool nose moves to the 

position right angle to the tool path specified in that block.

8. G71, G72 ȾȝȗȹǾᒲӦҏа R ᛃඩȾɛɝǾ̈́˨ȥढɁʡʷ
ɺʳʪɁቼ 2 ʠʷʍɹȺ Z ᢉɁӦȠȟȽȢȽȶȲɝǾՕߦտȾ
Z ᢉȟӦȗȲکնǾ႕ᬂȾɬʳ˂ʪᴥP203ᴦȟ᚜ᇉȨɟɑȬǿ

8. In the execution of the G71 or G72 cycle, an alarm message 

(P203) is displayed if Z-axis movement is zeroed or generated in 

the direction opposite to the programmed direction of movement 

due to the automatic tool nose radius offset function.

9. ̈́˨ȥढɁʡʷɺʳʪȻɬʓʶʃ U, W ɁቺհȻɁᩜΡɥ˩ᜤ
ȾᇉȪɑȬǿ

9. The relationship between the finish shape program and the sign (+/

�) for address U and W is indicated below.

ᴹ U, W > 0 ɥ U, W < 0 ȺʡʷɺʳʪȪȲکնᴻ <Tool Paths Generated due to Wrong Sign>

ȽȝǾɬʓʶʃ U, W ɁቺհɥᩖᤏȶȲکնǾ˨َɁɛșȾҒɝ
ᣅɒȬȡȟᄉႆȪɑȬɁȺาȪȹȢȳȨȗǿ

If a wrong sign is used for addresses U and W commands, overcut 

will occur as in the illustration above.

10. ̈́˨ȥढɁʡʷɺʳʪȺɂǾሉӦɁȽȗʠʷʍɹɂིȨɟɑ
Ȭǿ

10. In the finish shape program, blocks which do not call up axis 

movements are ignored.

11. ̈́˨ȥढɁʡʷɺʳʪȺɂǾɬʓʶʃ N, F, S, M, T ɂིȨɟ
ɑȬǿ

11. In the finish shape program, addresses N, F, S, M, and T are 

ignored.

12. G71, G72, G73 Ɂɿɮɹʵȟጶ̘ȪȲȻȠɁඒɁʠʷʍɹɂǾɬ
ʓʶʃ P, Q ްᴥʁ˂ɻʽʃႭհްᴦɁکնȻɬʓʶʃ A ް

ᴥʡʷɺʳʪႭհްᴦɁکնȺႱȽɝɑȬǿ

12. On completion of the G71, G72, or G73 cycle, the block to be 

executed next differs depending on whether addresses P and Q 

(designation of sequence numbers) or address A (designation of a 

program number) was used to call up the finish shape program.

+X

+Z

U > 0
W < 0

U > 0
W > 0

U < 0
W < 0

U < 0
W > 0

A

A

A

A

Program Defining Finish 
Shape for G71, G72, and 
G73 Cycles

Finishing Allowance

G71, G72, G73 Ɂ̈́˨ȥ
ढʡʷɺʳʪ

̈́˨ȥ͍

A'

AB
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• ɬʓʶʃ P, Q ްᴥʁ˂ɻʽʃႭհްᴦ
ඒɁʠʷʍɹɂɬʓʶʃ Q Ⱥ͎ȨɟȲඒɁʠʷʍɹȾȽɝɑ
Ȭǿ

• Designation of addresses P and Q (sequence numbers)

The block to be executed next after the completion of the cycle 

is the one that immediately follows the block specified by 

address Q.

• ɬʓʶʃ A ްᴥʡʷɺʳʪႭհްᴦ • Designation of address A (program number)

ඒɁʠʷʍɹɂ G71, G72, G73 ͎ɁඒɁʠʷʍɹȾȽɝɑ
Ȭǿ

The block to be executed next after the completion of the cycle 

is the one that immediately follows the G71, G72 or G73 block.

13. G71, G72, G73 ɁҒᣅɒտɥ̈́˨ȥढȾɛɝขްȬɞȞǾ
͎ȨɟȲ̈́˨ȥ͍Ǿᔳҭɝпɝ͍ɁቺհȾɛɝขްȬɞȞɥʛ
ʳʫ˂ʉȺᤣȺȠɑȬǿ

13. For the execution of G71, G72 or G73 cycle, it is possible to select 

the method for determining the direction of infeed between 

“determining according to the finish shape” and “determining 

according to the sign of the finishing allowance and entire stock for 

rough cutting”.

#1273 bit 2ᴥG71, G72, G73ᴦҒᣅɒտҜްҒఉțᴦ #1273 bit 2 (Selecting the infeed direction determination judgment 

method for G71, G72 and G73)

0ᴷ
̈́˨ȥढʡʷɺʳʪȾɛɝขް

0: 

Determining according to the finish shape

1ᴷ
̈́˨ȥ͍Ǿᔳҭɝпɝ͍ɁቺհȾɛɝขް

1: 

Determining according to the sign of the finishing allowance and 

entire stock for rough cutting

1-5 G70 ̈́˨ȥɿɮɹʵ
G70 Finishing Cycle

G71, G72, G73 ɁյɿɮɹʵȺᔳӏࡾɥᚐȶȲऻǾG70 ɥΈ
ႊȪȹ̈́˨ȥӏࡾɥᚐȗɑȬǿ

After the completion of rough cutting cycle, called by the G71, 

G72 or G73 command, the workpiece is finished by calling the 

G70 finishing cycle.

ɁɛșȾǾʡʷɺʳʪȺཟَࡿ A ɥ͎ऻǾG71, G72, G73

Ⱥ͎Ȫȹȗɞ̈́˨ȥढ A' D B Ɂ̈́˨ȥӏࡾɥᚐȗɑȬǿ
After the cutting tool is returned to point A, specified in a 

program, finishing cycle is executed along the finish shape A' 

D B defined in the blocks which follow the G71, G72, or G73 

block.

2 าᜤ 2 NOTE

G70 Ⱦɛɞ̈́˨ȥӏࡾɂǾG71, G72, G73 Ⱥ͎ȪȲ̈́˨ȥढɁʡ
ʷɺʳʪɥΈႊȪɑȬǿ

For the finishing cycle called by the G70 command, the finish shape 

program specified in the G71, G72, or G73 block is used.

N100 G71 U_ R_ ;

N200 G71 P300 Q500 U_ W_ F_ S_ T_ ;

N300  ; ......................................................................

N400  ;

N500  ;

̈́˨ȥढɁʡʷɺʳʪ Finish shape program

N600  ; ...................................................................... ɿɮɹʵጶ̘ऻɂǾN600 Ɂʠʷʍ
ɹɥᚐ

On completion of the G71 cycle, 

block N600 is executed.

N100 G71 U_ R_ ;

N200 G71 A100 U_ W_ F_ S_ T_ ;

N300  ; ...................................................................... ɿɮɹʵጶ̘ऻɂǾN300 Ɂʠʷʍ
ɹɥᚐ

On completion of the G71 cycle, 

block N300 is executed.

N400  ;

O100 ;
N10 ___ ;
N20 ___ ;...

A

A'

B

X

Z

Rapid Traverse

Cutting Feed

ᣞɝ

Ғҭᣞɝ

G70 A_ P_ Q_ ;

• G70 ..................................... ̈́˨ȥɿɮɹʵ Calls the finishing cycle.
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8ឬ֖ 8WARNING

ᛓնढِްɿɮɹʵɥᚐȪȹȗɞᣩ˹ȺӦͽɥˢϦඨȨ
ȮǾਖ਼Ӧͽɥ̿оȪȲکնɂǾᛓնढِްɿɮɹʵɁӦͽ
ɥѓᩒȨȮɞҰȾ॒ȭˢϦඨȨȮȲȻȠȻպȫৰȾȪ
ȹȢȳȨȗǿ
ᵘ̷ᡵ̜ǾൡಽɁᆍૺǾҒҭࡾщɁᆍૺᵚ

If the multiple repetitive cycle is interrupted to execute 

manual operation, the status before the interruption of the 

cycle must be re-established before restarting the 

interrupted cycle.

[Serious injury/Machine damage/Tool breakage]

2 าᜤ 2 NOTE

1. G70 Ɂ̈́˨ȥɿɮɹʵ˹ɂǾG71, G72, G73 Ɂյᔳӏࡾɿɮɹʵ
ɁʠʷʍɹȺ͎Ȩɟȹȗɞ F, S, T ɥིȪȹǾɬʓʶʃ A ȕɞ
ȗɂɬʓʶʃ P, Q ȺްȪȲ̈́˨ȥढɁʡʷɺʳʪȺ͎Ȩɟ
ȹȗɞ F, S, T ȟӛȾȽɝɑȬǿ

1. During the execution of the finishing cycle called up by G70, the F, 

S, and T commands specified in the G71, G72, or G73 block are 

ignored, but the F, S, and T commands specified in the blocks 

between those assigned the sequence numbers specified by the P 

and Q commands are used.

2. ɬʓʶʃ A ɥᅁႩȬɞȻǾ̈́˨ȥढɁʡʷɺʳʪɂǾɬʓʶʃ
P, Q Ⱥ͎ȪȲᚐ˹ɁʡʷɺʳʪɁʁ˂ɻʽʃႭհȾȽɝɑȬǿ

2. If address A is omitted, blocks beginning and ending with the 

sequence numbers P and Q in the presently executed program are 

regarded as the program for the finish shape of the workpiece.

3. ɬʓʶʃ A ɥ͎ȪȹǾɬʓʶʃ P ɥᅁႩȬɞȻǾ̈́˨ȥढɁ
ʡʷɺʳʪɂǾɬʓʶʃ A Ⱥ͎ȪȲʡʷɺʳʪɁаᭀʠʷʍɹ
ɥ P ͎ȻɒȽȪɑȬǿ

3. If address P is omitted with address A specified, the first block of 

the program specified by address A is regarded as sequence P of 

the program which defines the finish shape of the workpiece.

4. ɬʓʶʃ Q ɥ͎ȪȹɕǾ̈́˨ȥढɁʡʷɺʳʪ˹Ⱦ M99 
͎ȟȕɞکնɂǾM99 ɑȺȟ̈́˨ȥढɁʡʷɺʳʪȾȽɝɑ
Ȭǿ

4. If the M99 command exists in the program for the finish shape of 

the workpiece, the program up to this block is regarded as the 

program that defines the finish shape even if address Q is 

specified in the G71 block.

5. ɬʓʶʃ Q ɥᅁႩȪǾȨɜȾ̈́˨ȥढɁʡʷɺʳʪ˹Ⱦ M99

͎ȟȽȗکնɂǾ̈́˨ȥढɁʡʷɺʳʪɁఊऻɁʠʷʍɹɑ
ȺᚐȪɑȬǿ

5. If address Q is omitted and there is no M99 command in the 

program for the finish shape of the workpiece, this finish shape 

defining program is executed up to the last block.

6. ̈́˨ȥढɁʡʷɺʳʪȺ˩ᜤɁ͎ɥᚐșȻǾ႕ᬂȾɬʳ˂ʪ
ᴥP201ᴦȟ᚜ᇉȨɟɑȬǿ

6. An alarm message (P201) is displayed on the screen if any of the 

following G codes is specified in the program which defines the 

finish shape.

• G27, G28, G29, G30 • G27, G28, G29, G30

• ɀȫҒɝ͎ᴥG32ᴦ • Thread cutting command (G32)

• A........................................... ̈́˨ȥढɁʡʷɺʳʪႭհ Specifies the program number of the 

program that defines the finish shape of the 

workpiece.

• P .......................................... ̈́˨ȥढɁఊқɁʠʷʍɹɁʁ˂ɻʽʃ
Ⴍհ

Specifies the sequence number of the first 

block of the blocks that define the finish 

shape of the workpiece.

• Q ......................................... ̈́˨ȥढɁఊऻɁʠʷʍɹɁʁ˂ɻʽʃ
Ⴍհ

Specifies the sequence number of the last 

block of the blocks that define the finish 

shape of the workpiece.

: ᴥG96 ʬ˂ʓᴦ
(G96 mode)

N5 G71 U2.0 R0.5; 

N6 G71 P7 Q17 U0.3 W0.1 F0.25 S100; .................. G71 Ɂᔳӏࡾɿɮɹʵɥᚐ
ᣞɝᣱ࣊ 0.25 mm/revǾҒҭᣱ࣊
100 m/min ȾȽɝɑȬǿ

Execution of the G71 rough cutting 

cycle

Cutting speed: 100 m/min 

Feedrate: 0.25 mm/rev

N7 G00 X_ S180; ..................................................... G71 ɁᔳӏࡾɿɮɹʵȺɂǾ
“S180”, “F0.2” ɂིȨɟɑȬǿ

“S180” and “F0.2” are ignored for 

the execution of the G71 rough 

cutting cycle.

N8 G01 X_ Z_ F0.2;

:
N17_ ;

:

N_ G70 P7 Q17; ......................................................  

:
G70 Ɂ̈́˨ȥɿɮɹʵɥᚐ
Ғҭᣱ࣊ 180 m/minǾᣞɝᣱ࣊
0.2 mm/rev ȾȽɝɑȬǿ
G70 Ɂ̈́˨ȥɿɮɹʵ˹ɂǾ̈́˨
ȥढɁ N7 ᵻ N17 ɁᩖȺ͎Ȩ
ɟȲϏȟӛȾȽɝɑȬǿ

Execution of the G70 finishing cycle

Cutting speed: 180 m/min 

Feedrate: 0.2 mm/rev

During the execution of the G70 

finishing cycle, feedrate and spindle 

(cutting) speed specified in a block 

between N7 and N17 are valid.



ᛓնढِްɿɮɹʵ
MULTIPLE REPETITIVE CYCLES338

• G90, G92, G94 • G90, G92, G94

• ᛓնढِްɿɮɹʵᴥG70 ᵻ G76ᴦ • Multiple repetitive cycle (G70 to G76)

• ሰȕȤِްɿɮɹʵᴥG80, G83, G85, G87, G89ᴦ • Hole machining canned cycle (G80, G83, G85, G87, G89)

• G31, G31.1, G31.2, G31.3, G36, G37 • G31, G31.1, G31.2, G31.3, G36, G37

7. ̈́˨ȥढɁʡʷɺʳʪȺɂǾM98 Ɂɿʠʡʷɺʳʪ֣ҋȪǾ
G65, G66, G66.1 ȽȼɁʨɹʷ֣ҋȪɥ͎ȬɞȦȻȟȺȠɑȬǿ

7. It is allowed to specify the sub-program call M code (M98) and 

macro call G code (G65, G66, G66.1) in the program, which 

defines the finish shape.

8. ɬʓʶʃ P, Q ȺްȬɞ̈́˨ȥढɁʡʷɺʳʪɂǾᬂɝǾ
ɽ˂ʔ R ൡᑤȝɛɆᒲӦҏа R ᛃඩȾɛɞᒲӦષоʠʷʍɹɥֆ
ɔȹǾȬɌȹɁ͎ɥ 50 ʠʷʍɹ͏юȺᚐȶȹȢȳȨȗǿ̈́˨
ȥढɁʡʷɺʳʪȟ 50 ʠʷʍɹɥᠰțȲکնǾ႕ᬂȾɬʳ˂
ʪᴥP202ᴦȟ᚜ᇉȨɟɑȬǿ

8. The size of the program which defines the finish shape, specified 

by addresses P and Q, must be 50 blocks or less including the 

blocks automatically inserted for the execution of the chamfering 

and corner rounding function and the automatic tool nose radius 

offset function. An alarm message (P202) is displayed if the size of 

the finish shape program exceeds 50 blocks.

9. ̈́˨ȥढɁʡʷɺʳʪȺɂǾሉӦɁȽȗʠʷʍɹɂིȨɟɑ
Ȭǿ

9. In the finish shape program, blocks which do not call up axis 

movements are ignored.

10. ̈́˨ȥढɁʡʷɺʳʪȺɂǾɬʓʶʃ N, F, S, M, T ɂིȨɟ
ɑȬǿ

10. In the finish shape program, addresses N, F, S, M, and T are 

ignored.

1-6 G74 ብᬂሶҒɝǾоɟɿɮɹʵǾሰʓʴʵɿɮɹʵ
G74 Face Cut-Off, Grooving Cycle, and Deep Hole Drilling Cycle

G74 ɂˢްɁҒᣅɒᦀȺǾᩖȤȷᄑȾ Z ᢉտȾҒҭȬɞɿ
ɮɹʵȺȬǿ

In the cycle called up by the G74 command, intermittent feed 

with a fixed infeed distance is repeated along the Z-axis.

Q ɁҒᣅɒɥᚐȶȲऻǾR(1) ȳȤɝǾȨɜȾඒɁ Q ɁҒᣅ
ɒɥᚐȗɑȬǿ

After the infeed by “Q”, the tool returns by “R(1)” then the next 

infeed is repeated.

ȦɁӦȠɥᎱɝᣌȪȹǾ़ȁȾҒɝᣅɓȦȻȺǾࡾщȾིျ
ȽӌɥȞȤȭȾҒҭȬɞȦȻȟȺȠɑȬǿ

By repeating this infeed and retraction pattern, it is possible to 

carry out cutting without applying excessive force to the tool.

5X ᢉտɁҒᣅɒ͎ɥᅁႩȬɞȻǾሰʓʴʵɿɮɹʵȻȪȹ
ΈႊȺȠɑȬǿ

5If the interval along the X-axis is omitted in the program, the cycle 

can be used for the deep hole drilling cycle.

1. ൈໄʟɳ˂ʨʍʒᴥൡಽҋᔸɁᜫްᴦ
Standard format (default setting)

ᴹብᬂሶҒɝɿɮɹʵǾብᬂоɟɿɮɹʵᴻ
<Face cut-off cycle, face grooving cycle>

G74 R(1);

G74 X(U)_ Z(W)_ P_ Q_ R(2) F_ ;

ᴹሰʓʴʵɿɮɹʵᴻ
<Deep hole drilling cycle>

G74 R(1)

G74 Z(W)_ Q_ F_ ;

2. F15 ʟɳ˂ʨʍʒ
F15 format

ᴹብᬂሶҒɝɿɮɹʵǾብᬂоɟɿɮɹʵᴻ
<Face cut-off cycle, face grooving cycle>

G74 X(U)_ Z(W)_ I_ K_ F_ D_ ;

X

Z

Q

R(1)

R(2)

Z

P

X

(R(1): 

Rapid Traverse

Cutting Feed
Intermittent Feed

Return amount, to be set for parameter #8056)
Details of Intermittent Infeed

ᣞɝ

Ғҭᣞɝ
ᩖȤȷᣞɝ

ɝᦀǾʛʳʫ˂ʉ #8056 Ⱦᜫްᴦ
ᩖȤȷᣞɝɁᝊጯَ
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ᴹሰʓʴʵɿɮɹʵᴻ
<Deep hole drilling cycle>

G74 Z(W)_ K_ F_ ;

8ឬ֖ 8WARNING

ᛓնढِްɿɮɹʵɥᚐȪȹȗɞᣩ˹ȺӦͽɥˢϦඨȨ
ȮǾਖ਼Ӧͽɥ̿оȪȲکնɂǾᛓնढِްɿɮɹʵɁӦͽ
ɥѓᩒȨȮɞҰȾ॒ȭˢϦඨȨȮȲȻȠȻպȫৰȾȪ
ȹȢȳȨȗǿ
ᵘ̷ᡵ̜ǾൡಽɁᆍૺǾҒҭࡾщɁᆍૺᵚ

If the multiple repetitive cycle is interrupted to execute 

manual operation, the status before the interruption of the 

cycle must be re-established before restarting the 

interrupted cycle. 

[Serious injury/Machine damage/Tool breakage]

2 าᜤ 2 NOTE

1. F ɥ͎ȪȽȗȻȠɂǾG74 ɁʠʷʍɹɑȺȾ͎ȪȲɕɁȟ
ӛȾȽɝɑȬǿ

1. If no F command is specified in the G74 block, the one valid before 

the execution of the G74 block becomes valid for the execution of 

the cutting defined by the commands in the G74 block.

2. ɿɮɹʵɁᩒܿཟȝɛɆጶ̘ཟɂǾG74 ɁᄽҰɁʠʷʍɹɁͱᏚ
ขɔͱᏚȾȽɝɑȬǿ

2. The cycle starts from and ends at the position, where the cutting 

tool is positioned right before the execution of the G74 block.

3. ᒲӦҏа R ᛃඩɂིӛȺȬǿ 3. For the G74 cycle, the automatic tool nose radius offset function is 

invalid.

4. ɬʓʶʃ R(2) ȺҒࣄȺɁᣟȥᦀɥ͎ȬɞکնǾቺհɥ͇ȤȭȾ
͎ȬɞȻǾ1 ȺɕᣟȥɑȬȟǾʨɮʔʃɁቺ հɥ͇ࣄᄻɁҒو
Ȥȹ͎ȬɞȻǾ1 ȺɂᣟȥȭȾǾ2ࣄᄻɁҒو ȞɜࣄᄻɁҒو
ᣟȥɑȬǿ ӏࡾɥᚐșȻȠɂǾɬʓʶʃ R(2) Ⱦʨ ɮʔʃɁቺհ
ɥ͇Ȥȹ͎ȪȹȢȳȨȗǿ ቺհɥ͇ȤȭȾ͎ȬɞȻǾҒࣄȺ
R(2) ȳȤࡾщȟʁʟʒȬɞȲɔࡾщȻʹ˂ɹ ȟࢱຒȪǾࡾщɁᆍ
ૺȾȷȽȟɝɑȬǿ

4. When specifying the escape at the bottom of cut using address 

R(2), escape movement occurs from the first bottom of cut if an 

un-coded value is used. If a minus sign is used, escape movement 

occurs from the second bottom but there is no escape at the first 

bottom. When performing grooving on an end face, assign a minus 

sign for address R(2). If a minus sign is not specified, the tool shifts 

by R(2) at the bottom of cut causing breakage of the tool.

ȲȳȪǾʨɮʔʃɁቺհɥ͇ȤȹɕǾቺհɥ͇ȤȽȢȹɕҒࣄȺ
Ɂᣟȥտɂ۰ɢɝɑȮɦǿ

Note that the direction of escape at the bottom of cut is the same 

disregarding of the use of the minus sign.

5. G74 ɥ͎ȬɞکնǾ˩ᜤɁҤጙȟȕɝɑȬǿȦɁҤጙɥަɜȽ
ȗȻǾ႕ᬂȾɬʳ˂ʪᴥP204ᴦȟ᚜ᇉȨɟɑȬǿ

5. The following restrictions apply if a G74 command is specified. An 

alarm message (P204) is displayed unless these restrictions are 

observed.

• ɬʓʶʃ X(U)/Z(W) ɥ͎ȪȲکնǾɬʓʶʃɂ P/Q ɂ 0 ͏۶
ɁϏɥ͎ȪȹȢȳȨȗǿ

• Specify a value other than “0” for address P/Q if address X(U)/

Z(W) is specified.

• G74 ..................................... ብᬂሶҒɝɿɮɹʵǾብᬂоɟɿɮɹʵǾ
ሰʓʴʵɿɮɹʵ

Calls the face cut-off cycle, face grooving 

cycle, or deep hole drilling cycle.

• R(1) ..................................... ɝᦀ

2 าᜤ

ȦɁ͎ɂʬ˂ʊʵȺඒȾ͎ȨɟɞɑȺӛȺ
ȬǿɑȲǾʛʳʫ˂ʉ No. 8056 ȺɕᜫްȺȠǾ
ʡʷɺʳʪ͎Ⱦɛɝʛʳʫ˂ʉϏɕ۰ɢɝɑ
Ȭǿ

Specifies the return amount.

2 NOTE

Since this command is modal, it remains valid 

until it is replaced with the value specified next.  

This value can also be set for parameter 

No. 8056; the value set for the parameter is 

changed according to the value specified in the 

program.

• X .......................................... X ᢉտɁҒᣅɒጶ̘ཟ Specifies the cutting end point in the X-axis 

direction.

• Z .......................................... Z ᢉտɁҒࣄཟ Specifies the bottom of cutting in the Z-axis 

direction.

• U ......................................... X ᢉտɁҒᣅɒᩒܿཟȞɜጶ̘ཟɑȺɁ
ᠾᫌȻտᴥᄽवްᴦ

Specifies the distance and direction from the 

cutting start point to the cutting end point in 

the X-axis direction (in diameter).

• W ......................................... Z ᢉտɁҒᣅɒᩒܿཟȞɜጶ̘ཟɑȺɁ
ᠾᫌȻտ

Specifies the distance and direction from the 

cutting start point to the cutting end point in 

the Z-axis direction.

• P, I ....................................... X ᢉտɁሉӦᦀᴥቺհȽȪɁԡवްᴦ Specifies the distance in X-axis movement 

(unsigned, in radius).

• Q, K ..................................... Z ᢉտɁ 1 ɁҒᣅɒᦀᴥቺհȽȪᴦو Specifies the depth of cut in the Z-axis 

direction (unsigned value).

• R(2), D ................................ ҒࣄȺɁᣟȥᦀ Escape at the bottom

• F .......................................... ᣞɝᣱ࣊ Specifies the feedrate.
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• ɬʓʶʃ X(U)/Z(W) Ⱥ͎ȬɞሉӦᦀɂǾɬʓʶʃ P/Q Ⱥ͎
ȬɞሉӦᦀɛɝ۾ȠȗϏɥ͎ȪȹȢȳȨȗǿ

• The axis movement distance specified by address X(U)/Z(W) 

must be greater than the axis movement distance specified by 

address P/Q.

• ɬʓʶʃ P/Q Ⱥ͎ȬɞሉӦᦀɂǾɬʓʶʃ R(2) Ⱥ͎Ȭɞ
ᣟȥᦀɛɝ۾ȠȗϏɥ͎ȪȹȢȳȨȗ

• The axis movement distance specified by address P/Q must be 

greater than the amount of escape specified by address R(2).

• ɬʓʶʃ P/Q Ⱥ͎Ȭɞ 1 ɁҒᣅɒᦀɂǾɬʓʶʃو R(1) Ⱥ
͎Ȭɞɝᦀɛɝ۾ȠȗϏɥ͎ȪȹȢȳȨȗǿ

• The depth of cut, in each cutting movement, specified by 

address P/Q must be greater than the amount of relief specified 

by address R(1).

• ɬʓʶʃ P/Q Ⱥ͎Ȭɞ 1 ߴɁҒᣅɒᦀɂǾҒᣅɒȨɛɝو
ȨȗϏɥ͎ȪȹȢȳȨȗǿ

• The depth of cut, in each cutting movement, specified by 

address P/Q must be smaller than the total depth of cut.

6. G74 ɥ͎ȬɞȻȠȾǾG17, G18, G19 ȺᤣȪȲ۶͏ᬂࢲɁᢉ
ɥ͎ȬɞȻǾɬʳ˂ʪᴥP204ᴦȟᄉႆȪɑȬǿ

6. When specifying the G74 command, if an axis of other than the 

plane selected with G17, G18, or G19 is specified, an alarm (P204) 

occurs.

ᴷ Example:

G74ᴥብᬂሶҒɝɿɮɹʵᴦɁΈႊศ Programming using G74 (Face cut-off cycle)

G74 ɁብᬂሶҒɝɿɮɹʵɥΈႊȪȹǾʡʷɺʳʪɥͽ
ȪɑȬǿ

To create a program using the G74 face cut-off cycle.

O1;

N1;

G50 S1500;

G00 T0101;

G96 S100 M03;

X100.0 Z20.0 M08;

G01 Z3.0 F1.0;.......................................................... ብᬂሶҒɝɿɮɹʵᴥG74ᴦɁᩒܿ
ͱᏚᴥX100.0, Z3.0ᴦȾሉӦ

Positioning at the start point 

(X100.0, Z3.0) for the face cut-off 

cycle (G74)

G74 R0.1;.................................................................. ብᬂሶҒɝɿɮɹʵ (G74) ႊɁʛʳ
ʫ˂ʉᜫް
• R0.1

ᩖȤȷᣞɝɁɝᦀ 0.1

Setting of the parameter used for 

the face cut-off cycle (G74)

• R0.1 

Return amount in intermittent 

feed: 0.1

3 (P)

3

1

1

1
(X70.0, Z�40.0)I1

1
0

I7
0

40

R(2)

4

Intermittent Feed

Rapid Traverse

ᩖȤȷᣞɝ

ᣞɝ
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ᴷ Example:

G74ᴥሰʓʴʵɿɮɹʵᴦɁΈႊศ Programming using G74 (Deep hole drilling)

G74 ɁሰʓʴʵɿɮɹʵɥΈႊȪȹǾʡʷɺʳʪɥͽ
ȪɑȬǿᴥȨ 80 mmᴦ

To create a program using the G74 deep hole drilling cycle.  

(For 80-mm deep hole)

G74 X70.0 Z�40.0 P3.0 Q10.0 R1.0 F0.25; .............. ብᬂሶҒɝɿɮɹʵᴥG74ᴦɥᚐ
• X70.0 

X ᢉտɁҒᣅɒጶ̘ཟ
• Z�40.0 

Z ᢉտɁҒࣄཟ
• P3.0 

X ᢉտɁሉӦᦀ 3 mmᴥԡवϏᴦ
• Q10.0 

Z ᢉտɁ 1 ɁҒᣅɒᦀو
10 mm

• R1.0 

ҒࣄȺɁࡾщɁᣟȥᦀ 1 mm

• F0.25 

ᣞɝᣱ࣊ 0.25 mm/rev

ɿɮɹʵɁጶ̘ऻǾɿɮɹʵᩒܿ
ͱᏚᴥX100.0, Z3.0ᴦȾᣞɝȺሉ
ӦȪɑȬǿ

Execution of the face cut-off cycle 

(G74)

• X70.0 

Cutting end point in the X-axis 

direction

• Z�40.0 

Bottom of cutting in the Z-axis 

direction

• P3.0 

Interval in the X-axis direction 

movement (in radius):  3 mm

• Q10.0 

Infeed amount per intermittent 

infeed operation in the Z-axis 

direction:  10 mm

• R1.0 

Escape at the bottom of cutting:  

1 mm

• F0.25 

Feedrate:  0.25 mm/rev

At the completion of the cycle, the 

cutting tool returns to the start point 

of the cycle (X100.0, Z3.0), at a 

rapid traverse rate.

G00 X200.0 Z150.0;

M01;

O1;

N1;

G97 S300 M03;

X0 Z20.0 M08;

G01 Z5.0 F1.0; ......................................................... ሰʓʴʵɿɮɹʵᴥG74ᴦɁᩒܿ
ͱᏚᴥX0, Z5.0ᴦȾሉӦ

Positioning at the start point (X0, 

Z5.0) for the deep hole drilling cycle 

(G74)

G74 R0.1;.................................................................. ሰʓʴʵɿɮɹʵ (G74) ႊɁʛʳ
ʫ˂ʉᜫް
• R0.1

ᩖȤȷᣞɝɁɝᦀ 0.1

Setting of the parameter used for 

the deep hole drilling cycle (G74)

• R0.1

Return amount in intermittent 

feed: 0.1

80

10

R(1)

10(Q)

Intermittent Feed

Rapid Traverse

ᩖȤȷᣞɝ

ᣞɝ
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1-7 G75 ۶वǾюवоɟɿɮɹʵǾሶҒɝɿɮɹʵ
G75 O.D./I.D. Grooving Cycle, Cut-Off Cycle

G75 ɂˢްɁҒᣅɒᦀȺǾᩖȤȷᄑȾ X ᢉտȾҒҭȬɞɿ
ɮɹʵȺȬǿ

In the cycle called up by the G75 command, intermittent feed 

with a fixed infeed distance is repeated along the X-axis.

P ɁҒᣅɒɥᚐȶȲऻǾR(1) ȳȤɝǾȨɜȾඒɁ P ɁҒᣅ
ɒɥᚐȗɑȬǿ

After the infeed by “P”, the tool returns by “R(1)” then the next 

infeed is repeated.

ȦɁӦȠɥᎱɝᣌȪȹǾ़ȁȾҒɝᣅɓȦȻȺǾࡾщȾིျ
ȽӌɥȞȤȭȾҒҭȬɞȦȻȟȺȠɑȬǿ

By repeating this infeed and retraction pattern, it is possible to 

carry out cutting without applying excessive force to the tool.

5Z ᢉտɁҒᣅɒ͎ɥᅁႩȬɞȻǾሶҒɝɿɮɹʵȻȪȹΈႊ
ȺȠɑȬǿ

5If the interval along the Z-axis is omitted in the program, the cycle 

can be used for the cut-off cycle.

1. ൈໄʟɳ˂ʨʍʒᴥൡಽҋᔸɁᜫްᴦ
Standard format (default setting)

ᴹ۶वǾюवоɟɿɮɹʵᴻ
<O.D./I.D. grooving cycle>

G75 R(1) ;

G75 X(U)_ Z(W)_ P_ Q_ R(2) F_ ;

ᴹሶҒɝɿɮɹʵᴻ
<O.D. cut-off cycle>

G75 R(1) ;

G75 X(U)_ P_ F_ ;

G74 Z�80.0 Q10.0 F0.15; ......................................... ሰʓʴʵɿɮɹʵᴥG74ᴦɥᚐ
• Z�80.0 

Z ᢉտɁҒࣄཟ
• Q10.0 

Z ᢉտɁ 1 ɁҒᣅɒᦀو 10 

mm

• F0.15 

ᣞɝᣱ࣊ 0.15 mm/rev

ɿɮɹʵɁጶ̘ऻǾɿɮɹʵᩒܿ
ͱᏚᴥX0, Z5.0ᴦȾᣞɝȺሉӦȪ
ɑȬǿ

Execution of the deep hole drilling 

cycle (G74)

• Z�80.0 

Bottom of cutting in the Z-axis 

direction

• Q10.0 

Infeed amount per intermittent 

infeed operation in the Z-axis 

direction:  10 mm

• F0.15 

Feedrate:  0.15 mm/rev

After the completion of the cycle, the 

cutting tool returns to the start point 

of the cycle (X0, Z5.0), at a rapid 

traverse rate.

G00 X200.0 Z150.0;

M01;

P

X

Z

X

R(2)

Z
Q

R(1)

(R(1):

Rapid Traverse

Cutting Feed

Intermittent Feed

Return amount, to be set for parameter #8056)

Details of Intermittent Infeed

ᣞɝ

Ғҭᣞɝ

ᩖȤȷᣞɝ

ɝᦀǾʛʳʫ˂ʉ #8056 Ⱦᜫްᴦ
ᩖȤȷᣞɝɁᝊጯَ
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2. F15 ʟɳ˂ʨʍʒ
F15 format

ᴹ۶वǾюवоɟɿɮɹʵᴻ
<O.D./I.D. grooving cycle>

G75 X(U)_ Z(W)_ I_ K_ F_ D_ ;

ᴹሶҒɝɿɮɹʵᴻ
<O.D. cut-off cycle>

G75 X(U)_ I_ F_ ;

8ឬ֖ 8WARNING

ᛓնढِްɿɮɹʵɥᚐȪȹȗɞᣩ˹ȺӦͽɥˢϦඨȨ
ȮǾਖ਼Ӧͽɥ̿оȪȲکնɂǾᛓնढِްɿɮɹʵɁӦͽ
ɥѓᩒȨȮɞҰȾ॒ȭˢϦඨȨȮȲȻȠȻպȫৰȾȪ
ȹȢȳȨȗǿ
ᵘ̷ᡵ̜ǾൡಽɁᆍૺǾҒҭࡾщɁᆍૺᵚ

If the multiple repetitive cycle is interrupted to execute 

manual operation, the status before the interruption of the 

cycle must be re-established before restarting the 

interrupted cycle. 

[Serious injury/Machine damage/Tool breakage]

2 าᜤ 2 NOTE

1. F ɥ͎ȪȽȗȻȠɂǾG75 ɁʠʷʍɹɑȺȾ͎ȪȲɕɁȟ
ӛȾȽɝɑȬǿ

1. If no F command is specified in the G75 block, the one valid before 

the execution of the G75 block becomes valid for the execution of 

the cutting defined by the commands in the G75 block.

2. ɿɮɹʵɁᩒܿཟȝɛɆጶ̘ཟɂǾG75 ɁᄽҰɁʠʷʍɹɁͱᏚ
ขɔͱᏚȾȽɝɑȬǿ

2. The cycle starts from and ends at the position, where the cutting 

tool is positioned right before the execution of the G75 block.

3. ᒲӦҏа R ᛃඩɂིӛȺȬǿ 3. For the G75 cycle, the automatic tool nose radius offset function is 

invalid.

4. ɬʓʶʃ R(2) ȺҒࣄȺɁᣟȥᦀɥ͎ȬɞکնǾቺհɥ͇ȤȭȾ
͎ȬɞȻǾ 1 ȺɕᣟȥɑȬȟǾʨɮʔʃɁቺհɥ͇ࣄᄻɁҒو
Ȥȹ͎ȬɞȻǾ1 ȺɂᣟȥȭȾǾ2ࣄᄻɁҒو ȞɜࣄᄻɁҒو
ᣟȥɑȬǿӏࡾɥᚐșȻȠɂǾɬʓʶʃ R(2) ȾʨɮʔʃɁቺհ
ɥ͇Ȥȹ͎ȪȹȢȳȨȗǿቺհɥ͇ȤȭȾ͎ȬɞȻǾҒࣄȺ
R(2) ȳȤࡾщȟʁʟʒȬɞȲɔࡾщȻʹ˂ɹȟࢱຒȪǾࡾщɁᆍ
ૺȾȷȽȟɝɑȬǿȲȳȪǾʨɮʔʃɁቺհɥ͇ȤȹɕǾቺհɥ
͇ȤȽȢȹɕҒࣄȺɁᣟȥտɂ۰ɢɝɑȮɦǿ

4. When specifying the escape at the bottom of cut using address 

R(2), escape movement occurs from the first bottom of cut if an 

uncoded value is used. If a minus sign is used, escape movement 

occurs from the second bottom but there is no escape at the first 

bottom. When performing grooving on an end face, assign a minus 

sign for address R(2). If a minus sign is not specified, the tool shifts 

by R(2) at the bottom of cut causing breakage of the tool. Note that 

the direction of escape at the bottom of cut is the same 

disregarding of the use of the minus sign.

• G75 ..................................... ۶वǾюवоɟɿɮɹʵǾሶҒɝɿɮɹ
ʵ

Calls the O.D./I.D. grooving cycle or O.D. 

cut-off cycle.

• R(1) ..................................... ɝᦀ

2 าᜤ

ȦɁ͎ɂʬ˂ʊʵȺඒȾ͎ȨɟɞɑȺӛȺ
ȬǿɑȲǾʛʳʫ˂ʉ No. 8056 ȺɕᜫްȺȠǾ
ʡʷɺʳʪ͎Ⱦɛɝʛʳʫ˂ʉϏɕ۰ɢɝɑ
Ȭǿ

Specifies the return amount.

2 NOTE

Since this command is modal, it remains valid 

until it is replaced with the value specified next.  

This value can also be set for parameter No. 

8056; the value set for the parameter is changed 

according to the value specified in the program.

• X .......................................... X ᢉտɁҒࣄཟ Specifies the bottom of cutting in the X-axis 

direction.

• Z .......................................... Z ᢉտɁҒᣅɒጶ̘ཟ Specifies the cutting end point in the Z-axis 

direction.

• U ......................................... X ᢉտɁҒᣅɒᩒܿཟȞɜጶ̘ཟɑȺɁ
ᠾᫌȻտᴥᄽवްᴦ

Specifies the distance and direction from the 

cutting start point to the cutting end point in 

the X-axis direction (in diameter).

• W ......................................... Z ᢉտɁҒᣅɒᩒܿཟȞɜጶ̘ཟɑȺɁ
ᠾᫌȻտ

Specifies the distance and direction from the 

cutting start point to the cutting end point in 

the Z-axis direction.

• P, I ....................................... X ᢉտɁ 1 ɁҒᣅɒᦀᴥቺհȽȪɁԡو
वްᴦ

Specifies the depth of cut in the X-axis 

direction (unsigned value, in radius).

• Q, K ..................................... Z ᢉտɁሉӦᦀᴥቺհȽȪᴦ Specifies the distance in Z-axis movement 

(unsigned).

• R(2), D ................................ ҒࣄȺɁᣟȥᦀ Escape at the bottom

• F .......................................... ᣞɝᣱ࣊ Specifies the feedrate.
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5. G75 ɥ͎ȬɞکնǾ˩ᜤɁҤጙȟȕɝɑȬǿȦɁҤጙɥަɜȽ
ȗȻǾ႕ᬂȾɬʳ˂ʪᴥP204ᴦȟ᚜ᇉȨɟɑȬǿ

5. The following restrictions apply if a G75 command is specified. An 

alarm message (P204) is displayed unless these restrictions are 

observed. 

• ɬʓʶʃ X(U)/Z(W) ɥ͎ȪȲکնǾɬʓʶʃɂ P/Q ɂ 0 ͏۶
ɁϏɥ͎ȪȹȢȳȨȗǿ

• Specify a value other than “0” for address P/Q if address X(U)/

Z(W) is specified.

• ɬʓʶʃ X(U)/Z(W) Ⱥ͎ȬɞሉӦᦀɂǾɬʓʶʃ P/Q Ⱥ͎
ȬɞሉӦᦀɛɝ۾ȠȗϏɥ͎ȪȹȢȳȨȗǿ

• The axis movement distance specified by address X(U)/Z(W) 

must be greater than the axis movement distance specified by 

address P/Q.

• ɬʓʶʃ P/Q Ⱥ͎ȬɞሉӦᦀɂǾɬʓʶʃ R(2) Ⱥ͎Ȭɞ
ᣟȥᦀɛɝ۾ȠȗϏɥ͎ȪȹȢȳȨȗǿ

• The axis movement distance specified by address P/Q must be 

greater than the amount of escape specified by address R(2).

• ɬʓʶʃ P/Q Ⱥ͎Ȭɞ 1 ɁҒᣅɒᦀɂǾɬʓʶʃو R(1) Ⱥ
͎Ȭɞɝᦀɛɝ۾ȠȗϏɥ͎ȪȹȢȳȨȗǿ

• The depth of cut, in each cutting movement, specified by 

address P/Q must be greater than the amount of relief specified 

by address R(1).

• ɬʓʶʃ P/Q Ⱥ͎Ȭɞ 1 ߴɁҒᣅɒᦀɂǾҒᣅɒȨɛɝو
ȨȗϏɥ͎ȪȹȢȳȨȗǿ

• The depth of cut, in each cutting movement, specified by 

address P/Q must be smaller than the total depth of cut.

6. G75 ɥ͎ȬɞȻȠȾǾG17, G18, G19 ȺᤣȪȲ۶͏ᬂࢲɁᢉ
ɥ͎ȬɞȻǾɬʳ˂ʪᴥP204ᴦȟᄉႆȪɑȬǿ

6. When specifying the G75 command, if an axis of other than the 

plane selected with G17, G18, or G19 is specified, an alarm (P204) 

occurs.

ᴷ Example:

G75ᴥ۶वǾюवоɟɿɮɹʵᴦɁΈႊศ Programming using G75 (O.D./I.D. grooving cycle)

G75 Ɂ۶वоɟɿɮɹʵɥΈႊȪȹǾʡʷɺʳʪɥͽ
ȪɑȬǿ

To create a program using the G75 O.D. grooving cycle.

O1;

N1;

G50 S1500;

G00 T0101;

G96 S100 M03;

X120.0 Z20.0 M08;

G01 Z�45.0 F1.0; ..................................................... ۶वоɟɿɮɹʵᴥG75ᴦɁᩒܿ
ͱᏚᴥX120.0, Z�45.0ᴦȾሉӦ

Positioning at the start point 

(X120.0, Z�45.0) for the O.D. 

grooving cycle (G75)

G75 R0.1;.................................................................. ۶वоɟɿɮɹʵ (G75) ႊɁʛʳ
ʫ˂ʉᜫް
• R0.1

ᩖȤȷᣞɝɁɝᦀ 0.1

Setting of the parameter used for 

the O.D. grooving cycle (G75)

• R0.1

Return amount in intermittent 

feed: 0.1

40

80 4.5 4.5
(Q) (Q)

0 R(2)

I1
1
0

I1
0

0

5

6

Intermittent Feed

Rapid Traverse

ᩖȤȷᣞɝ

ᣞɝ
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ᴷ Example:

G75ᴥሶҒɝɿɮɹʵᴦɁΈႊศ Programming using G75 (Cut-off cycle)

G75 ɁሶҒɝɿɮɹʵɥΈႊȪȹǾʡʷɺʳʪɥͽȪɑ
Ȭǿᴥ˹ሳయᴦ

To create a program using the G75 O.D. cut-off cycle.  

(hollow-body material)

G75 X100.0 Z�80.0 P2.0 Q4.5 F0.15; ...................... ۶वоɟɿɮɹʵᴥG75ᴦɥᚐ
• X100.0 

X ᢉտɁҒࣄཟ
• Z�80.0 

Z ᢉտɁҒᣅɒጶ̘ཟ
• P2.0 

X ᢉտɁ 1 ɁҒᣅɒᦀو 2 mm

• Q4.5 

Z ᢉտɁሉӦᦀ 4.5 mm

• F0.15 

ᣞɝᣱ࣊ 0.15 mm/rev

ɿɮɹʵɁጶ̘ऻǾɿɮɹʵᩒܿ
ͱᏚᴥX120.0, Z�45.0ᴦȾᣞɝȺ
ሉӦȪɑȬǿ

Execution of the O.D. grooving 

cycle (G75)

• X100.0 

Bottom of cutting in the X-axis 

direction

• Z�80.0 

Cutting end point in the Z-axis 

direction

• P2.0 

Infeed amount per intermittent 

infeed operation in the X-axis 

direction:  2 mm

• Q4.5 

Interval in the Z-axis direction 

movement:  4.5 mm

• F0.15 

Feedrate:  0.15 mm/rev

At the completion of the cycle, the 

cutting tool returns to the start point 

of the cycle (X120.0, Z�45.0), at a 

rapid traverse rate.

G00 X200.0 Z150.0;

M01;

O1;

N1;

G50 S1500;

G00 T0101;

G96 S100 M03;

X65.0 Z20.0 M08;

G01 Z�16.0 F1.0; ..................................................... ሶҒɝɿɮɹʵᴥG75ᴦɁᩒܿͱᏚ
ᴥX65.0, Z�16.0ᴦȾሉӦ

Positioning at the start point (X65.0, 

Z�16.0) for the cut-off cycle (G75)

G75 R0.1;.................................................................. ሶҒɝɿɮɹʵᴥG75ᴦႊɁʛʳ
ʫ˂ʉᜫް
• R0.1

ᩖȤȷᣞɝɁɝᦀ 0.1

Setting of the parameter used for 

the cut-off cycle (G75)

• R0.1

Return amount in intermittent 

feed: 0.1

G75 X20.0 P3.0 F0.15; ............................................. ሶҒɝɿɮɹʵᴥG75ᴦɥᚐ
• X20.0 

X ᢉտɁҒࣄཟ
• P3.0 

X ᢉտɁ 1 ɁҒᣅɒᦀو 3 mm

• F0.15 

ᣞɝᣱ࣊ 0.15 mm/rev

Execution of the cut-off cycle (G75)

• X20.0 

Bottom of cutting in the X-axis 

direction

• P3.0 

Infeed amount per intermittent 

infeed operation in the X-axis 

direction:  3 mm

• F0.15 

Feedrate:  0.15 mm/rev

I6
0

I2
5 12

100

R(1)

R(1)
4 3(P)

3(P)

3(P)

4

1
8

Intermittent Feed

Rapid Traverse

ᩖȤȷᣞɝ

ᣞɝ
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1-8 G76 ᛓնढɀȫҒɝɿɮɹʵ
G76 Multiple Thread Cutting Cycle

G76 ɂ b Ȟɜ c ɁɀȫࠞɥͷوȞȾґȤȹǾɀȫࠞɁᜏ࣊
Ⱦภȶȹ़ȁȾɀȫɥҒɞɿɮɹʵȺȬǿ

The G76 command calls the thread cutting cycle, shown in the 

illustration on the left.  The required thread height is obtained 

by executing the thread cutting pattern repeatedly in the range 

from b to c along the angle of the thread.

1. ൈໄʟɳ˂ʨʍʒᴥൡಽҋᔸɁᜫްᴦ
Standard format (default setting)

G76 P(1) R(1) ;

G76 X(U)_ Z(W)_ R(2) P(2) Q(2) F_ ;

2. F15 ʟɳ˂ʨʍʒ
F15 format

G76 X(U)_ Z(W)_ I_ K_ D_ F_ A_ P_ Q_ ;

ɿɮɹʵɁጶ̘ऻǾɿɮɹʵᩒܿ
ͱᏚᴥX65.0, Z�16.0ᴦȾᣞɝȺሉ
ӦȪɑȬǿ

At the completion of the cycle, the 

cutting tool returns to the start point 

of the cycle (X65.0, Z�16.0), at a 

rapid traverse rate.

G00 X200.0 Z150.0;

M01;

1

2

3

4

5

Rapid Traverse

Cutting Feed

ᣞɝ

Ғҭᣞɝ

• G76 ..................................... ᛓնढɀȫҒɝɿɮɹʵ Calls the multiple thread cutting cycle.

• P(1) ..................................... P ɁȕȻȾ 6 ಓɁୣޏɥ͎ȪɑȬǿ Specifies how the thread should be 

machined with a 6-digit number.

P[[^^@@

[[ᴷ̈́˨ȥɁҒᣅɒୣو 00 ᵻ 99

2 าᜤ

ȦɁ͎ɂʬ˂ʊʵȺඒȾ͎ȨɟɞɑȺӛȺ
ȬǿɑȲǾʛʳʫ˂ʉ #8058 ȺɕᜫްȺȠǾʡ
ʷɺʳʪ͎Ⱦɛɝʛʳʫ˂ʉϏɕ۰ɢɝɑȬǿ

P[[^^@@
[[: Number of cutting paths for finishing: 

00 to 99

2 NOTE

Since this command is modal, it remains valid 

until it is replaced with the value specified next. 

This value can also be set for parameter #8058; 

the value set for the parameter is changed 

according to the value specified in the program.
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ᴷ Example:

P021260 P021260

ȦɁ P ͎ɂǾ˩ᜤɁɛșȾ͎ȪɑȬǿ This P command specifies the following:

̈́˨ȥɁҒᣅɒୣو 2 و The number of cutting paths for finishing is twice. 

ɀȫɁҒ˨ȥᴥʋʭʽʟɫʴʽɺᴦᦀ 1.2 L Thread chamfering size is 1.2 L, and

ɀȫࠞɁᜏ࣊ 60q Thread angle is 60q.

^^ᴷɀȫɁҒ˨ȥᴥʋʭʽʟɫʴʽɺᴦ
ᦀ

2 าᜤ

ʴ˂ʓɥ L ȻȬɞȻǾ0.0L ᵻ 9.9L ɁኰٍȺ 0.1L

ȠȩɒȺ 2 ಓɁୣϏ 00 ᵻ 99 Ⱥ͎ȪɑȬǿ
ȦɁ͎ɂʬ˂ʊʵȺඒȾ͎ȨɟɞɑȺӛȺ
ȬǿɑȲǾʛʳʫ˂ʉ #8014 ȺɕᜫްȺȠǾʡ
ʷɺʳʪ͎Ⱦɛɝʛʳʫ˂ʉϏɕ۰ɢɝɑȬǿ

^^: Thread chamfering size

2 NOTE

Thread chamfering size can be specified in the 

range from 0.0L to 9.9L in increments of 0.1L (L: 

thread lead). In a program, specification is made 

in a 2-digit number of 00 to 99.

Since this command is modal, it remains valid 

until it is replaced with the value specified next. 

This value can also be set for parameter #8014; 

the value set for the parameter is changed 

according to the value specified in the program.

@@ᴷɀȫࠞɁᜏ࣊

2 าᜤ

0q ᵻ 99qɁᜏ࣊ɥ 1qԨͱȺ͎ȬɞȦȻȟȺȠ
ɑȬǿ
ȦɁ͎ɂʬ˂ʊʵȺඒȾ͎ȨɟɞɑȺӛȺ
ȬǿɑȲǾʛʳʫ˂ʉ #8059 ȺɕᜫްȺȠǾʡ
ʷɺʳʪ͎Ⱦɛɝʛʳʫ˂ʉϏɕ۰ɢɝɑȬǿ

@@: Thread angle

2 NOTE

The angle can be selected in the range 0q to 99q 
in increments of 1q. 
In a program, the selected angle is directly 

specified in a 2-digit number.

Since this command is modal, it remains valid 

until it is replaced with the value specified next. 

This value can also be set for parameter 

No. #8059; the value set for the parameter is 

changed according to the value specified in the 

program.

• R(1) ..................................... ̈́˨ȥ͍ᴥ0 ᵻ 99.999 mmᴦ

2 าᜤ

ȦɁ͎ɂʬ˂ʊʵȺඒȾ͎ȨɟɞɑȺӛȺ
ȬǿɑȲǾʛʳʫ˂ʉ #8057 ȺɕᜫްȺȠǾʡ
ʷɺʳʪ͎Ⱦɛɝʛʳʫ˂ʉϏɕ۰ɢɝɑȬǿ

Specifies the finishing allowance (0 to 

99.999 mm).

2 NOTE

Since this command is modal, it remains valid 

until it is replaced with the value specified next.  

This value can also be set for parameter #8057; 

the value set for the parameter is changed 

according to the value specified in the program.

• X, Z ..................................... ɀȫɁጶཟ࣋ൈ Specify the X and Z coordinates of the 

thread cutting end point.

• U, W .................................... ɀȫҒɝɿɮɹʵɁᩒܿཟȞɜጶ̘ཟɑȺ
ɁᠾᫌȻտ ᴥU ɂᄽवްᴦ

Specify the distance and direction from the 

thread cutting start point to the end point 

along the X-axis and the Z-axis, respectively 

(in diameter for U).

• R(2), I .................................. ӺᥓɁ X ᢉտɁᠾᫌᴥቺհ͇ȠɁԡव
ްᴦ

5ȦɁ͎ɥᅁႩȬɞȻǾʃʒʶ˂ʒɀȫҒɝ
ȾȽɝɑȬǿ

Specifies the distance of taper in the X-axis 

direction (signed value, in radius).

5If this command is omitted, straight thread is 

cut.

• P(2), K ................................. ɀȫࠞɁᯚȨᴥቺհȽȪɁԡवްᴦ Specifies the thread height (in radius, 

unsigned value).

• Q(2), D ................................ 1 ᄻɁҒᣅɒᦀᴥቺհȽȪɁԡवްᴦو Specifies the depth of cut for the first thread 

cutting path (in radius, unsigned value).

• F .......................................... ɀȫɁʴ˂ʓ Specifies the lead of thread.
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2 าᜤ 2 NOTE

1. ɬʓʶʃ P(2), Q(2), R(2) ȾɛȶȹᜫްȨɟɞʑ˂ʉɂǾɬʓʶʃ
X(U), Z(W) ɁͱᏚȾɛȶȹԖҝȨɟɑȬǿ

1. The data set for addresses P(2), Q(2), and R(2) are distinguished 

by the position of addresses X (U) and Z (W).

2. G76 ɥ͎ȬɞکնǾ˩ᜤɁҤጙȟȕɝɑȬǿȦɁҤጙɥަɜȽ
ȗȻǾ႕ᬂȾɬʳ˂ʪᴥP204ᴦȟ᚜ᇉȨɟɑȬǿ

2. When programming the automatic thread cutting cycle in the G76 

mode, the following restrictions apply. An alarm message (P204) is 

displayed on the screen unless they are observed.

• ɬʓʶʃ X(U), Z(W) ɂǾ॒ȭ͎ȪȹȢȳȨȗǿ • Always specify addresses X (U) and Z (W).

• ɬʓʶʃ X(U), Z(W) ȾȝȗȹǾܿཟȻጶཟɂႱȽȶȲϏȾȪȹ
ȢȳȨȗǿ

• When specifying addresses X (U) and Z (W), the end point must 

be different from the start point.

ɀȫҒɝ˿ᢉɴ˂ʚʳɮʓȾȷȗȹᴥɴʡʁʱʽᴦ Thread Cutting Spindle Speed Override (Option)

˿ᢉɴ˂ʚʳɮʓʦʉʽȺɀȫҒɝɁୣᢆوɥ۰ȪȹɕǾ
ɀȫҒɝᩒܿཟɂ۰ɢɝɑȮɦǿɑȲǾ˿ᢉɴ˂ʚʳɮʓʦ
ʉʽȺɀȫҒɝɁୣᢆوȟ۰ȨɟȲکնǾඒɁɀȫҒɝᩒ
ܿȾӛȾȽɝɑȬǿ

Even if the thread cutting speed is changed with the spindle 

speed override button, the thread cutting start point is not 

changed. If the thread cutting speed is changed with the 

spindle speed override button, the change becomes valid when 

the next thread cutting operation starts.

• A .......................................... ɀȫࠞɁᜏ࣊

2 าᜤ

0q ᵻ 99qɁᜏ࣊ɥ 1qԨͱȺ͎ȬɞȦȻȟȺȠ
ɑȬǿ
ȦɁ͎ɂʬ˂ʊʵȺඒȾ͎ȨɟɞɑȺӛȺ
ȬǿɑȲǾʛʳʫ˂ʉ #8059 ȺɕᜫްȺȠǾʡ
ʷɺʳʪ͎Ⱦɛɝʛʳʫ˂ʉϏɕ۰ɢɝɑȬǿ

Specifies the angle of thread.

2 NOTE

The angle can be selected in the range 0q to 99q 
in increments of 1q.
Since this command is modal, it remains valid 

until it is replaced with the value specified next. 

This value can also be set for parameter #8059; 

the value set for the parameter is changed 

according to the value specified in the program.

• P .......................................... ҒᣅɒศᴥF15 ʟɳ˂ʨʍʒɁɒᴦ
• P1 

ҒҭᦀˢްǾ࿁ҏҒҭ
• P2 

ҒҭᦀˢްǾԛ᱖ɀȫҒɝᴥɴʡʁʱʽᴦ

2 าᜤ

ɬʓʶʃ P ɥᅁႩȬɞȻǾҒᣅɒศɂ “ Ғҭˢ
ްǾ࿁ҏҒҭ ” ȾȽɝɑȬǿ

Specifies the infeed mode (only for the F15 

format).

• P1 

Straight feed along the thread face at fixed 

metal removal rate

• P2 

Zigzag infeed at fixed metal removal rate 

(option)

2 NOTE

If designation of address P is omitted, P1 (straight 

feed along the thread face at fixed metal removal 

rate) is assumed.

• Q .......................................... ɀȫҒɝᩒܿᜏ࣊Ɂʁʟʒᜏ࣊ᴥF15

ʟɳ˂ʨʍʒɁɒᴦ

5ɬʓʶʃ Q ɂǾ۹సɀȫҒɝӏࡾɥᚐșȻȠ
Ⱦ͎ȪɑȬǿ

Specifies the shift angle of thread cutting 

start angles (only for the F15 format).

5Address Q is used for multiple thread cutting.

R(2)

(X, Z) F
Q(2)

P(2)

Thread Cutting Direction
ɀȫҒɝտ
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ҒᣅɒศȾȷȗȹ Infeed Mode

G76 ȺɁ n ᄻɁҒᣅɒȨɂ˩ᜤɁɛșȾȽɝɑȬǿو In the G76 cycle, the depth of cut in the nth thread cutting path 

is as below.

Qn = Q Qn = Q

ʛʳʫ˂ʉ #1222 bit4 = 1 ȾȬɞȦȻȾɛɝǾ1 ȕȲɝɁو
Ғᣅɒᦀ Qn ȟ NC юᜫްϏ Gɥ˩وɞȻǾȰɟ͏᪃ɁҒᣅ
ɒᦀɥ GȺɹʳʽʡȨȮɞȦȻȟȺȠɑȬǿ

As the thread cutting cycle is repeated, the depth of cut 

reduces.

It is possible to clamp the depth of cut at a certain value (G set 

in the NC) by setting the parameter as “#1222 bit 4 = 1”.

GɁϏɂǾൈໄʟɳ˂ʨʍʒȺ˩ᜤɁɛșȾ͎ȬɞȦȻȾ
ɛɝǾNC юȾᜤਝȨɟɑȬǿ

Value G may be set in the NC by specifying the command 

below in the standard format.

G76 P(1) Q юᜫްϏ GR(1); G76 P(1) QG (internal setting value) R(1);

GɁϏɂǾ͎ʟɳ˂ʨʍʒɥ F15 ʟɳ˂ʨʍʒɋҒɝఉț
ȹɕպറȾӛȺȬǿ

Once set, value G remains valid even after the command 

format is changed to the F15 format.

ʛʳʫ˂ʉ #1222 bit4 = 0 ȾȬȻǾGɁϏȾɛɞɹʳʽʡ
ɂིӛȾȽɝɑȬǿ

The setting is made invalid by returning the parameter setting 

as “#1222 bit 4 = 0”.

G76 ɁᛓնढɀȫҒɝɿɮɹʵȾᩜȬɞา̜ᬱ Cautions on G76 Multiple Thread Cutting Cycle

ɀȫҒɝӏࡾȾᩜȬɞา̜ᬱɂǾG32 ɁɀȫҒɝǾG92 Ɂ
ɀȫҒɝɿɮɹʵȻպȫȺȬǿ

The cautions indicated for the G32 and G92 thread cutting 

cycles also apply to the thread cutting cycle called by the G76 

command.

1 ɀȫҒɝӏࡾȾᩜȬɞา̜ᬱȾȷȗȹɂǾ“ ɀȫҒɝӏࡾȾ
ᩜȬɞา̜ᬱ ”ᴥ109 ʤ˂ʂᴦɥՎྃȪȹȢȳȨȗǿ

1 For details of cautions on the thread cutting cycle, refer to “Pre-

cautions on Thread Cutting Operation” (page 109).

8ឬ֖ 8WARNING

ᛓնढِްɿɮɹʵɥᚐȪȹȗɞᣩ˹ȺӦͽɥˢϦඨȨ
ȮǾਖ਼Ӧͽɥ̿оȪȲکնɂǾᛓնढِްɿɮɹʵɁӦͽ
ɥѓᩒȨȮɞҰȾ॒ȭˢϦඨȨȮȲȻȠȻպȫৰȾȪ
ȹȢȳȨȗǿ
ᵘ̷ᡵ̜ǾൡಽɁᆍૺǾҒҭࡾщɁᆍૺᵚ

If the multiple repetitive cycle is interrupted to execute 

manual operation, the status before the interruption of the 

cycle must be re-established before restarting the 

interrupted cycle. 

[Serious injury/Machine damage/Tool breakage]

2 าᜤ 2 NOTE

ɀȫɁҒ˨ȥȾȷȗȹɂǾໃੵоӛȾȽȶȹȗɑȬǿ Chamfering mode for thread cutting is valid when the power is turned 

on.

M23ᴷʋʭʽʟɫʴʽɺˁɴʽᴥໃੵоᴦ M23: Chamfering ON (Initial status when the power is turned on.)

M24ᴷʋʭʽʟɫʴʽɺˁɴʟ M24: Chamfering OFF

Q

Q 2

Q n

P (2)

ɀȫࠞɁᜏ࣊

1 ᄻو

2 ᄻو

n ᄻو
̈́˨ȥ͍ a

ᴥm Ғɝᣅɓᴦو

Q

Q 2

Q n

P (2)

Angle of Thread

1st 
Path

2nd 
Path

nth 
Path

Finishing Allowance
(cutting results for "m" number of paths)

n n
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1 ɁᩜΡᴥҒҭᦀˢްǾ࿁ୣوᄻɁҒᣅɒᦀȻɀȫҒɝو
ҏҒҭɁکնᴦ

Relationship between Depth of Cut in First Cycle and 

Number of Thread Cutting Cycles 

(Fixed Metal Removal Rate and Straight Feed along the 

Thread Face)

1 ɁአศୣوᄻɁҒᣅɒᦀɥขɔȲȻȠɁɀȫҒɝو 0 Calculating Number of Thread Cutting Paths when Depth 
of Cut for First Path is Given

Dᴷ1 ᄻɁҒᣅɒᦀᴥԡवᴦو D: Depth of cut for the first path (in radius)

KᴷɀȫࠞɁᯚȨᴥԡवᴦ K: Thread height (in radius)

aᴷ̈́˨ȥ͍ a: Finishing allowance

nᴷɀȫҒɝୣو n: Number of thread cutting paths

ᴷ Example:

1 ᄻɁҒᣅɒᦀᴥDᴦ0.35 mmǾɀȫࠞɁᯚȨᴥKᴦو
1.3 mmǾఊጶҒᣅɒᦀᴥaᴦ0.05 mm ɁȻȠɁɀȫҒɝو
ୣ n ɥɔɑȬǿ

Assume that: D = 0.35 K = 1.3 a = 0.05, then, number of 

thread cutting paths (n) are calculated as follows:

ȪȲȟȶȹǾɀȫҒɝୣوɂ 14 ȾȽɝɑȬǿو Therefore, the thread cutting pattern is repeated 14 times to 

generate the required thread.

ɀȫҒɝୣوɥขɔȲȻȠɁ 1 ᄻɁҒᣅɒᦀɁአศو 0 Calculating Depth of Cut for First Path when Number of 
Thread Cutting Paths is Given

nᴷɀȫҒɝୣو n: Number of thread cutting paths

KᴷɀȫࠞɁᯚȨᴥԡवᴦ K: Thread height (in radius)

aᴷ̈́˨ȥ͍ a: Finishing allowance

Dᴷ1 ᄻɁҒᣅɒᦀᴥԡवᴦو D: Depth of cut for the first path (in radius)

ᴷ Example:

ɀȫࠞɁᯚȨᴥKᴦ1.3 mmǾఊጶҒᣅɒᦀᴥaᴦ0.05 mmǾ
ɀȫҒɝୣوᴥnᴦ14 ɁȻȠɁو 1 ᄻɁҒᣅɒᦀو D ɥ
ɔɑȬǿ

Assume that: K = 1.3 a = 0.05 n = 14, then depth of cut for 

the first path (D) is calculated as follows:

ȪȲȟȶȹǾ1 ᄻɁҒᣅɒᦀɂو 0.35 mm ȾȽɝɑȬǿ Therefore, the depth of cut for the first path is 0.35 mm.

K − an = + 1D

2

ᴥŽ12.76žɂҒ˨ȥȹŽ13žȻȪɑȬǿᴦ (“12.76” is rounded up to “13”.)

 ��
2

n = + 1

+ 1

| 14

=

1.3 0.05
0.35

12.76

K − aD = n − 1√

 − 1.3 0.05

0.346...
0.35

D =

=
≈

14 − 1√
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ᴷ Example:

G76 ɁΈႊศ Programming using G76

G76 ɁᛓնढɀȫҒɝɿɮɹʵɥΈႊȪȹǾɀȫҒɝӏࡾ
ɥᚐȗɑȬǿ

To execute thread cutting using the G76 multiple thread 

cutting cycle.

O1;

N1;

G00 T0101;

G97 S640 M03;

X70.0 Z20.0 M08;

G01 Z5.0 F1.0 M24; ................................................. ᛓնढɀȫҒɝɿɮɹʵᴥG76ᴦɁ
ᩒܿͱᏚᴥX70.0, Z5.0ᴦȾሉӦ

2 าᜤ

M24 Ɂ͎ȾɛɝǾඒɁɀȫҒɝȺҒ
˨ȥᴥʋʭʽʟɫʴʽɺᴦȟིӛȾȽ
ɝɑȬǿ

Positioning at the start point (X70.0, 

Z5.0) for the multiple thread cutting 

cycle (G76)

2 NOTE

The M24 command makes chamfering 

invalid in the next thread cutting.

G76 P010060 R50;

G76 X57.4 Z�24.0 P1.3 Q0.35 F2.0; ........................ ᛓնढɀȫҒɝɿɮɹʵᴥG76ᴦɥ
ᚐ
• P010060 

̈́˨ȥɁҒᣅɒୣو  K1 و
ɀȫɁҒ˨ȥᦀ  K0 

ɀȫࠞɁᜏ࣊  K60q
• R50 

̈́˨ȥ͍ᴥ0.05 mmᴦ
• X57.4 

ఊጶҒᣅɒव
• Z�24.0 

ɀȫɁጶཟ Z ൈᴥ˪ީпɀȫ࣋
Ɂ 2 mm ɥֆɓᴦ

• P1.3 

ɀȫࠞɁᯚȨ 1.3 mm

• Q0.35

1 ᄻɁҒᣅɒᦀو 0.35 mm

• F2.0 

ʞʍʋ 2 mm

Execution of the multiple thread 

cutting cycle (G76)

• P010060 

The number of cutting paths for 

finishing:  Once 

Thread chamfering amount:  0 

Thread angle:  60q
• R50 

Finishing allowance (0.05 mm)

• X57.4 

The diameter of the last thread 

cutting path

• Z�24.0 

The Z coordinate of the thread 

cutting end point (includes 

incomplete thread length of 

2 mm).

• P1.3

Thread height:  1.3 mm

• Q0.35

Depth of cut for the first thread 

cutting path:  0.35 mm

• F2.0 

Thread pitch:  2 mm

G00 X200.0 Z150.0 M09;

M30;

M60 P = 2

25

I6
9

C13
C1.5

C0.5

I5
4

2

1.3

60q
5

2

Details of Thread

Rapid Traverse

Cutting Feed

ɀȫᝊጯ

ᣞɝ

Ғҭᣞɝ
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2 าᜤ 2 NOTE

ɀȫࠞɁᯚȨȝɛɆ 1 ᄻɁҒᣅɒᦀɂȕȢɑȺɕՎᐎϏȺȬǿو The thread height and the depth of cut for the first path are specified 

only for reference.
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2 ሰȕȤِްɿɮɹʵ
HOLE MACHINING CANNED CYCLE

ሰȕȤӏࡾɥᚐșکնǾᛓୣɁʠʷʍɹȺӏࡾӦͽɥ͎Ȫ
ɑȬǿ

Hole machining operation is programmed using several blocks 

of commands.

ሰȕȤِްɿɮɹʵɥΈႊȬɞȻǾG ɽ˂ʓɥֆɓ 1 ʠʷʍ
ɹȺ͎ȬɞȦȻȟȺȠǾʡʷɺʳʪɥዊԨȾȬɞȦȻȟȺ
ȠɑȬǿ

A hole machining canned cycle allows hole machining 

operation which requires several blocks of commands to be 

programmed using one block of commands including an 

appropriate G code.

2 าᜤ 2 NOTE

1. ሰȕȤِްɿɮɹʵɂǾMC ̈́റȝɛɆ Y ᢉ̈́റȺɁɒΈႊȺȠ
ɑȬǿ

1. Hole machining canned cycles can be used only with the MC type 

or Y-axis specification machines.

2. ሰȕȤِްɿɮɹʵȾɂǾൈໄʟɳ˂ʨʍʒȻ F15 ʟɳ˂ʨʍʒ
Ɂ͎ศȟȕɝɑȬǿൈໄʟɳ˂ʨʍʒȻ F15 ʟɳ˂ʨʍʒȺ
͎ศȟႱȽɞґȾȷȗȹɂǾȰɟȱɟɁ G ɽ˂ʓɁᬱᄻȺ
ᝢȪȹȗɑȬǿ

2. Two formats are provided for programming hole machining canned 

cycles - the standard format and the F15 format. If the command 

format differs between the standard format and the F15 format, the 

difference is explained in the explanation of the related G code 

items.

ʡʷɺʳʪɥͽȬɞȻȠɂǾԚґาȪȹȢȳȨȗǿ Pay sufficient care to the difference when making a program.

1 ʟɳ˂ʨʍʒɁҒఉțȾȷȗȹɂǾҝёൡಽͽᝢం
“ ʅʍʐɭʽɺ႕ᬂ ”

1 Concerning details on switching the format, refer to the 

separate volume, OPERATION MANUAL “Setting Screen”. 

ᴹሰȕȤِްɿɮɹʵɁژటʛʉ˂ʽᴻ
<Basic Pattern of Hole Machining Canned Cycle>

G83-G85 X(U)_ C(H)_ Y(V)_ Z(W)_ R_ Q_ P_ F_ K_ (M68) (M268);

G87-G89 Z(W)_ C(H)_ Y(V)_ X(U)_ R_ Q_ P_ F_ K_ (M68) (M268);

G80;

• G83�G85 ............... ብᬂሰȕȤِްɿɮɹʵ Calls a face hole machining canned cycle.

• G87�G89 ............... ϫᬂሰȕȤِްɿɮɹʵ Calls a side hole machining canned cycle.

• X, Z, C, Y ............... ሰӏࡾɁͱᏚᴥɬʠʇʴʯ˂ʒ͎ᴦ Specifies the hole machining positions (absolute 

command).

• U, W, H, V .............. ᄽҰɁʠʷʍɹȞɜሰӏࡾɁͱᏚɑȺɁᠾᫌȻ
տᴥɮʽɹʶʫʽʉʵ͎ᴦ

Specifies the distance and direction from the end 

point of the previous block to the hole position 

(incremental command).

• Z, X ........................ ሰࣄɁͱᏚᴥɬʠʇʴʯ˂ʒ͎ᴦ Specifies the hole bottom (absolute command)

• W, U ....................... R ཟȞɜሰࣄɑȺɁᠾᫌȻտᴥɮʽɹʶʫʽ
ʉʵ͎ᴦ

Specifies the distance and direction from the 

point R to the hole bottom (incremental 

command).

• R ............................ ᴹൈໄʟɳ˂ʨʍʒᴻ
ᴥɮʽɹʶʫʽʉʵ͎ᴦ
ɮʕʁʭʵཟȞɜ R ཟɑȺɁᠾᫌȻտᴥϫᬂ
ӏࡾɁکնǾԡव͎ᴦ

ᴹ F15 ʟɳ˂ʨʍʒᴻ 

ᴥɬʠʇʴʯ˂ʒ͎ᴦ
R ཟɁͱᏚᴥϫᬂɁӏࡾɁکնǾᄽव͎ᴦ

<Standard Format> 

(Incremental Command)

Specifies the distance and direction from the 

initial point to the point R (Specify a radius value 

when machining the side of the workpiece).

<F15 Format> 

(Absolute Command)

Point R position (Specify a diameter value when 

machining the side of the workpiece).

• Q ............................ 1 ȕȲɝɁҒɝᣅɒᦀᴥඩɁϏȺԡव͎ᴦو Specifies the depth of cut per single infeed 

motion (Specify a radius value with a positive 

value).

• P............................. ሰࣄȺɁʓɰɱʵᩖ
ʓɰɱʵ = ްȪȲᩖȳȤʡʷɺʳʪɁᚐ
ɥϦඨȨȮɞൡᑤ

Specifies the period of dwell function executed at 

the hole bottom.

Dwell = suspension of axis movement for period 

specified

• F............................. ʓʴʴʽɺ :

ᣞɝᣱ࣊ᴥmm/minᴦ
պఙࣻʉʍʞʽɺᴷ
ʞʍʋᴥmmᴦ

Drilling cycle:

Specifies the feedrate (mm/min).

Synchronized tapping cycle:

Specifies the pitch (mm).
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7า 7 CAUTION

ɀȫҒɝӏࡾ˹ȝɛɆሰӏࡾǾ࿑Ⱦպఙࣻʉʍʞʽɺɿɮɹ
ʵ˹ȾࢠϦඨͽȝɛɆ@ᴥʴʅʍʒᴦɷ˂ȾɛɞϦඨ
ͽɥᚐȶȲȻȠɂǾʹ˂ɹɗҒҭࡾщɁৰɥɛȢᝩɌȹȞ
ɜǾ৳ȾᢉሉӦɥᚐȶȹȢȳȨȗǿ
ᵘʹ˂ɹɗҒҭࡾщɁᚗሶɗࢱຒᵚ

When thread cutting or hole machining, especially during 

the synchronized tapping cycle, if the operation is stopped 

by pressing the [EMERGENCY STOP] (Emergency Stop) 

button or @ (RESET) key, thoroughly check the workpiece 

and cutting tool conditions before carefully moving each 

axis.

[Workpiece and cutting tool collision, or interference]

2 าᜤ 2 NOTE

1. ሰȕȤِްɿɮɹʵɥᚐȪȹȗɞᣩ˹ȺǾࢠϦඨͽȝɛɆ 

@ᴥʴʅʍʒᴦ ɷ˂ȾɛɞϦඨͽɥᚐȶȲکնǾሰӏࡾʬ˂
ʓǾሰӏࡾʑ˂ʉȝɛɆሰͱᏚʑ˂ʉɂίސȨɟɑȬȟǾᎱᣌȪ
ɂɹʴɬȨɟɑȬǿୣو

1. If a hole machining canned cycle is interrupted by the emergency 

stop operation or by pressing the @ (RESET) key, although the 

hole machining mode, hole machining data, and hole position data 

are retained, the number of repetitions is cleared.

2. ሰȕȤِްɿɮɹʵɥ͎ȬɞکնɂǾG98 Ⱥුґᣞɝʬ˂ʓȾ
ȪȹǾG97 Ⱥࡾᢆوщ˿ᢉɁᢆوᣱ࣊ɥ͎ȪȹȢȳȨȗǿ

2. To specify a hole machining canned cycle, select the feed per 

minute mode by specifying the G98 command, and specify the 

spindle speed of the rotary tool spindle in the G97 mode.

• K............................. պȫሰȟኄᩖ᪣ȾȕɞȻȠǾሰȕȤӦͽɁᎱᣌ
Ȫୣوɥ͎
K0ᴷ
ِްɿɮɹʵɁʑ˂ʉɁɒɥᜤਝ
ሰȕȤӦͽɥᚐȽɢȽȗ
K1ᴷ
͎ȪȲʠʷʍɹɁͱᏚȺ 1 ሰȕȤӦͽɥᚐو
ș
“K1” ɂᅁႩȺȠɑȬǿK Ɂ͎ɥᅁႩȬɞȻǾ
“K1” ɥ͎ȪȲȦȻȻպȫȾȽɝɑȬǿ
K2 ᵻ K9999ᴷ
͎ȪȲୣوɁሰȕȤӏࡾɥᎱɝᣌȬ

2 าᜤ

F15 ʟɳ˂ʨʍʒɁᎱᣌȪୣوɂǾɬʓʶʃ L Ⱥ
͎ȪɑȬǿ

When the holes to be machined are arranged in 

equal intervals, the address K specifies the 

number of repetition of the machining of the 

holes.

K0:

Only the data of a hole machining canned cycle 

is stored.

K1:

Hole machining cycle is executed once at the 

specified position.

“K1” is omissible. If no K command is specified, it 

is equivalent to the designation of “K1”.

K2 - K9999:

The specified hole machining cycle is repeated 

by the specified number of times.

2 NOTE

In the F15 format, use address L to specify the number 

of repetitions.

• (M68)...................... ቼ 1 ˿ᢉʠʶ˂ɷɹʳʽʡᴥቼ 1 ˿ᢉɁ C ᢉɹ
ʳʽʡᴦ

5ҒҭɥᚐșȻȠȾ͎ȪɑȬǿ

Spindle 1 brake clamp (C-axis clamp of spindle 

1).

5Specify M68 to carry out heavy-duty cutting.

• (M268).................... ቼ 2 ˿ᢉʠʶ˂ɷɹʳʽʡ

5ҒҭɥᚐșȻȠȾ͎ȪɑȬǿ

Spindle 2 brake clamp.

5Specify M268 to carry out heavy-duty cutting.

• G80 ........................ ሰȕȤِްɿɮɹʵɷʭʽʅʵ

2 าᜤ

1. ሰȕȤِްɿɮɹʵɂʬ˂ʊʵȽɁȺǾˢ͎࣊
ȬɞȻɷʭʽʅʵȨɟɞɑȺᜤਝȨɟɑȬǿሰȕ
Ȥӏࡾጶ̘ऻɂǾG80 ɑȲɂ 01 ɺʵ˂ʡɁ G

ɽ˂ʓᴥG00, G01, G02, G03 ȽȼᴦȺሰȕȤِް

ɿɮɹʵɥɷʭʽʅʵȪȹȢȳȨȗǿ
G83 X_ C_ Z_ R_ Q_ P_ F_ ;

G00 Z_ C_ ;

Z, C ᢉɁሉӦɁɒȺǾሰȕȤɂᚐȪȽȗǿ
G83 X_ C_ Z_ R_ Q_ P_ F_ ;

Z_ C_ ;

ሰȕȤɥᚐ

2. G80 ɥ͎ȬɞȻǾሰȕȤِްɿɮɹʵɁ G ɽ˂
ʓᴥG83 ᵻ G89ᴦȳȤȺȽȢǾR ཟǾZ ཟȝɛɆ
ሰȕȤӏࡾʑ˂ʉɕɷʭʽʅʵȨɟɑȬǿ

Hole machining canned cycle cancel.

2 NOTE

1. Since the hole machining canned cycle is modal, 

the canned cycle mode remains valid until it is 

canceled. Therefore, after completing the cycle, 

specify G80 or any of group 01 G codes such as 

G00, G01, G02 and G03 to cancel it.

G83 X_ C_ Z_ R_ Q_ P_ F_ ;

G00 Z_ C_ ;

Only X- and Y-axes are moved, the hole machining 

canned cycle is not executed.

G83 X_ C_ Z_ R_ Q_ P_ F_ ;

Z_ C_ ;

The hole machining canned cycle is executed.

2. If G80 is specified, the R and Z points and hole 

machining data are canceled in addition to the G 

code (G83 - G89) calling for the hole machining 

canned cycle.
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3. ᎱᣌȪୣوɂᎱɝᣌȬ॒ᛵȟȕɞȻȠɁɒ͎ȪȹȢȳȨȗǿᣞ
ɝᣱ࣊ɂሰȕȤِްɿɮɹʵȟɷʭʽʅʵȨɟȹɕίސȨɟɑȬ
ȟǾᎱᣌȪୣوɁʑ˂ʉɂίސȨɟɑȮɦǿ

3. The number of times the called hole machining canned cycle 

should be repeated is required only when the cycle should be 

executed repeatedly. Although feedrate value is retained when the 

hole machining canned cycle is canceled, the repeat number data 

is not retained.

4. ሰȕȤِްɿɮɹʵɥ͎ȬɞȻȠɂǾȰɟ͏ҰȾ M13 ȕɞȗɂ
M14 Ⱥࡾᢆوщ˿ᢉɥᢆوȨȮȹȢȳȨȗᴥպఙࣻʉʍʞʽɺɿ
ɮɹʵɥȢᴦǿ

4. To call a hole machining canned cycle, the spindle should have 

been rotated by the M13 or M14 command excluding the 

synchronized tapping cycle.

ᴷ Example:

5. ሰȕȤِްɿɮɹʵʬ˂ʓ˹ɂǾX, Y, Z, C, U, V, W, H, R ȝɛɆ͇
ӏᢉɁʑ˂ʉɁȗȭɟȞȟȰɁʠʷʍɹȾȕɟɃǾሰȕȤӦͽɂ
ᚐɢɟɑȬǿX, Y, Z, C, U, V, W, H, R ȝɛɆ͇ӏᢉɁʑ˂ʉɁȗȭ
ɟɕֆɑȽȗʠʷʍɹȺɂǾሰȕȤӦͽɂᚐȗɑȮɦǿȲȳȪǾ
X ȟ͎ȨɟȹȗȹɕǾʓɰɱʵ͎ “G04 X_ ;” ɁکնǾሰȕȤ
ӦͽɂᚐȗɑȮɦǿ

5. In the hole machining canned cycle mode, if any data of X, Y, Z, C, 

U, V, W, H, R, or additional axis is specified in a block, the called 

hole machining cycle is executed. In the block that does not 

contain any of X, Y, Z, C, U, V, W, H, R, or additional axis, the hole 

machining cycle is not executed. However, even if an X command 

is specified, the hole machining cycle is not executed if it is 

specified following the G04 command which calls the dwell 

function.

6. ሰȕȤِްɿɮɹʵɥΈႊȪȲکնǾሰȕȤӏࡾጶ̘ऻǾG80 ȕ
ɞȗɂ 01 ɺʵ˂ʡɁ G ɽ˂ʓᴥG00, G01, G02, G03 ȽȼᴦȺሰ
ȕȤِްɿɮɹʵɥɷʭʽʅʵȪȹȢȳȨȗǿ

6. After the completion of hole machining operation executed using a 

hole machining canned cycle, cancel the hole machining canned 

cycle by specifying G80 or a G code in 01 group (G00, G01, G02, 

G03).

7. ɮʽɹʶʫʽʉʵ͎Ⱥሰࣄཟɥ͎ȬɞکնǾඒɁϏɥ͎Ȫ
ȹȢȳȨȗǿ

7. If the hole bottom position is specified using an incremental 

command, the following value must be specified.

R ͎ȕɝᴷ
R ཟȞɜሰࣄɑȺɁᠾᫌȻտ

With an R command: 

Distance and direction from the point R to the hole bottom

R ͎ȽȪᴷ
ɮʕʁʭʵཟȞɜሰࣄɑȺɁᠾᫌȻտ

Without an R command: 

Distance and direction from the initial point to the hole bottom

8. ሰȕȤِްɿɮɹʵ͎Ȼ M ɽ˂ʓȟպˢʠʷʍɹȾ͎ȨɟȲ
նǾఊқɁͱᏚขɔɁȻȠȾک M ɽ˂ʓȟᣞҋȨɟǾͱᏚขɔጶ
̘Ⱦީ̘αհᴥFINᴦɥशȶȹǾඒɁሰӏࡾȾሉɝɑȬǿᎱᣌ
Ȫୣوɥ͎ȪȹȗɞکնɂǾఊқɁ 1 ȳȤو M ɽ˂ʓȟᣞҋȨ
ɟǾȰɟ͏ऻɂҋӌȨɟɑȮɦǿ

8. When miscellaneous function is specified with a G code which 

calls a hole machining canned cycle in the same block, the M code 

is output at the first positioning. After the completion of positioning, 

the next hole machining cycle is started after checking the M code 

completion signal (FIN). If the number of repetitions is specified, 

the M code is output only in the first cycle and is not output after 

that.

9. պఙࣻʉʍʞʽɺɿɮɹʵӦͽ˹Ⱦᣞɝᣱ࣊ɗࡾᢆوщ˿ᢉᢆو
ᣱ࣊ȟ۰ԇȬɞȻǾˢްɁʞʍʋɁɀȫȟҒɟȽȗȲɔǾʉʍʞ
ʽɺӦͽ˹Ǿᣞɝɴ˂ʚʳɮʓȝɛɆࡾᢆوщ˿ᢉɴ˂ʚʳɮʓ
ɂ 100% ȾِްȨɟɑȬǿ

9. During the synchronized  tapping cycle, feedrate override and 

rotary tool spindle speed override are fixed to 100% because a 

fixed lead thread cannot be cut if feedrate or rotary tool spindle 

speed is changed during tapping cycle.

10. G80 ɥ͎ȬɞȻǾሰȕȤِްɿɮɹʵɁ G ɽ˂ʓᴥG83, G84, 

G85, G87, G88, G89ᴦȳȤȺȽȢǾሰӏࡾʑ˂ʉȝɛɆሰͱᏚ
ʑ˂ʉɕɷʭʽʅʵȨɟɑȬǿ

10. If G80 is specified, the hole machining data and the hole position 

data are canceled in addition to the G code (G83, G84, G85, G87, 

G88, and G89) calling for a hole machining canned cycle.

2-1 ሰȕȤِްɿɮɹʵɁ͎ˢᜄ᚜
Hole Machining Canned Cycle List

յሰȕȤِްɿɮɹʵɁ͎ศǾ͍᚜ᄑȽΈႊȝɛɆา
̜ᬱɥɑȻɔȹȗɑȬǿ

The operation methods called by the hole machining canned 

cycle G codes, typical applications and cautions are described 

here.

S_ M13; щ˿ᢉඩᢆࡾᢆو

:

G83 X_ C_ Z_ R_ Q_ P_ F_ ;

:

S_ M13; Rotary tool spindle normal 

rotation

:

G83 X_ C_ Z_ R_ Q_ P_ F_ ;

:
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ብᬂሰȕȤِްɿɮɹʵ Face Hole Machining Canned Cycle

ብᬂሰȕȤِްɿɮɹʵȻɂǾͱᏚขɔᢉɥ X ᢉǾC ᢉǾY

ᢉȻȪǾZ ᢉտȾሰȕȤɥᚐșِްɿɮɹʵȺȬǿ
The face hole machining canned cycle indicates the canned 

cycle in which hole machining is executed by the Z-axis with 

positioning executed by the combination of X-, C-, and Y-axes.

ϫᬂሰȕȤِްɿɮɹʵ Side Hole Machining Canned Cycle

ϫᬂሰȕȤِްɿɮɹʵȻɂǾͱᏚขɔᢉɥ Z ᢉǾC ᢉǾY

ᢉȻȪǾX ᢉտȾሰȕȤɥᚐșِްɿɮɹʵȺȬǿ
The side hole machining canned cycle indicates the canned 

cycle in which hole machining is executed by the X-axis with 

positioning executed by the combination of Z-, C-, and Y-axes.

ɽ˂ʓ
Code

ൡᑤ ю߁
ɍ˂ʂ
Page

Function Description

G83 ᯚᣱሰʓʴʴʽɺ
ᴥʛʳʫ˂ʉ #8115 = 

1ᴦ

ሰӏࡾȽȼ
357

High-speed deep hole 

drilling (Parameter 

#8115 = 1)

Deep hole drilling 

ሰʓʴʴʽɺᴥʛʳ
ʫ˂ʉ #8115 = 0ᴦ

358
Deep hole drilling 

(Parameter #8115 = 0)

ʃʧʍʒʓʴʴʽɺ ʅʽʉʓʴʵӏࡾǾ๏ȗ
ሰɁʓʴʵӏࡾȽȼ

363 Spot drilling Centering drilling shallow 

holes 
ʃʧʍʒʓʴʴʽɺ
ᴥʓɰɱʵᴦ

368
Spot drilling (dwell)

G85 ʦ˂ʴʽɺ ʴ˂ʨӏࡾɗʦ˂ʴʽɺ
ӏࡾȽȼ

380 Boring Reaming and boring 

ʦ˂ʴʽɺᴥʓɰɱ
ʵᴦ

380
Boring (dwell)

M329 

G84
պఙࣻʉʍʞʽɺ ʉʍʡӏࡾ

372
Synchronized tapping Tapping

M329 

G84.1
պఙࣻᣡʉʍʞʽɺ ʉʍʡӏࡾ

378
Synchronized Reverse 

tapping

Tapping

M329 

G84
˿ᢉպఙࣻʉʍʞʽɺ ʉʍʡӏࡾ

379
Spindle synchronized 

tapping

Tapping

ɽ˂ʓ
Code

ൡᑤ ю߁
ɍ˂ʂ
Page

Function Description

G87 ᯚᣱሰʓʴʴʽɺ
ᴥʛʳʫ˂ʉ #8115 = 

1ᴦ

ሰӏࡾȽȼ
357

High-speed deep hole 

drilling (Parameter 

#8115 = 1)

Deep hole drilling 

ሰʓʴʴʽɺᴥʛʳ
ʫ˂ʉ #8115 = 0ᴦ

359
Deep hole drilling 

(Parameter #8115 = 0)

ʃʧʍʒʓʴʴʽɺ ʅʽʉʓʴʵӏࡾǾ๏ȗ
ሰɁʓʴʵӏࡾȽȼ

363 Spot drilling Centering drilling shallow 

holes 
ʃʧʍʒʓʴʴʽɺ
ᴥʓɰɱʵᴦ

368
Spot drilling (dwell)

G89 ʦ˂ʴʽɺ ʴ˂ʨӏࡾɗʦ˂ʴʽɺ
ӏࡾȽȼ

380 Boring Reaming and boring 

ʦ˂ʴʽɺᴥʓɰɱ
ʵᴦ

380
Boring (dwell)

M329 

G88
պఙࣻʉʍʞʽɺ ʉʍʡӏࡾ 372

Synchronized tapping Tapping

M329 

G88.1
պఙࣻᣡʉʍʞʽɺ ʉʍʡӏࡾ

378
Synchronized Reverse 

tapping

Tapping
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2-2 ʓʴʴʽɺɿɮɹʵ
Drilling Cycle

ᯚᣱሰʓʴʴʽɺɿɮɹʵ High-Speed Deep Hole Drilling Cycle

ˢްɁҒᣅɒᦀȺǾᩖȤȷᄑȾʓʴʵɥᣞɞሰȕȤɿɮɹʵ
ȺȬǿʹ˂ɹɁయȟᢅɜȞȗȻȠɗዯɝȤɁȕɞȻȠɂǾ
Ƞ͇ȠɑȬǿȰɁȻȠȾǾҒɝȢȭࢊщȾҒɝȢȭȟᩋȢࡾ
ɥᤛछȽᩋȨȾҒɞศȻȪȹΈႊȪɑȬǿ

In the high-speed deep hole drilling cycle, drilling is executed in 

intermittent axis feed with a fixed depth of cut. When carrying 

out drilling on soft or viscous workpieces, long chips become 

entangled in the drill. With such operations, this mode of drilling 

cycle is used to break up chips.

˩َɁɛșȾǾQ ɁሉӦҒᣅɒɥᚐȶȲऻǾd ȳȤɝǾȨ
ɜȾඒɁ Q ɁҒᣅɒɥᚐȗɑȬǿ

As show in the illustration below, after drill infeed by “Q”, the 

drill is returned by “d” and the next infeed is repeated.

ȦɁӦȠɥᎱɝᣌȪȹǾ़ȁȾҒɝᣅɓȦȻȺǾࡾщȾིျ
ȽӌɥȞȤȭȾሰɥʓʴʴʽɺȪɑȬǿ

By repeating this infeed and retraction pattern, it is possible to 

drill a deep hole without applying excessive force to the drill.

ᴹብᬂᯚᣱሰʓʴʴʽɺɿɮɹʵᴻ <End Face High-Speed Deep Hole Drilling Cycle>

1. ൈໄʟɳ˂ʨʍʒᴥʛʳʫ˂ʉ No. 8115 = 1ᴦ
Standard format (parameter No. 8115 = 1)

ᴹ MC ̈́റᴻ
<MC specifications>

G83 X(U)_ C(H)_ Z(W)_ R_ Q_ P_ F_ ;

ᴹ Y ᢉ̈́റᴻ
<Y-axis specifications>

G83 X(U)_ C(H)_ Y(V)_ Z(W)_ R_ Q_ P_ F_ ;

2 าᜤ 2 NOTE

1. ɝᦀ d ɂǾʛʳʫ˂ʉ No. 8013 ȺᜫްȪɑȬǿᴥൡಽҋᔸ
ɂǾ1.000 mmᴦ

1. The return amount “d” is set for parameter No. 8013. (The 

default setting is 1.000 mm)

2. ɬʓʶʃ R ȾɂǾɮʕʁʭʵཟȞɜ R ཟɑȺɁᠾᫌȻտɥ
͎ȪɑȬǿᴥɮʽɹʶʫʽʉʵ͎ᴦ

2. For address R, specify the distance and direction from the 

initial point to the point R. (Incremental commands)

2. F15 ʟɳ˂ʨʍʒ
F15 format

ᴹ MC ̈́റᴻ
<MC specifications>

G17 G83.1 X(U)_ C(H)_ Z(W)_ R_ Q_ P_ F_ ;

ᴹ Y ᢉ̈́റᴻ
<Y-axis specifications>

G17 G83.1 X(U)_ C(H)_ Y(V)_ Z(W)_ R_ Q_ P_ F_ ;

2 าᜤ 2 NOTE

1. ɝᦀ d ɂǾʛʳʫ˂ʉ No. 8012 ȺᜫްȪɑȬǿᴥൡಽҋᔸ
ɂǾ0.1 mmᴦ

1. The return amount “d” is set for parameter No. 8012. (The 

default setting is 0.1 mm)

2. ɬʓʶʃ R ȾɂǾR ཟɁͱᏚɥ͎ȪɑȬǿᴥɬʠʇʴʯ˂ʒ
͎ᴦ

2. For address R, specify the point R position. (Absolute 

commands)

d

Q Q Q

Dwell

Point R

Initial Point

Rapid Traverse

Drilling

ʓɰɱʵ

R ཟ

ɮʕʁʭʵཟ

ᣞɝ

ʓʴʴʽɺ
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ᴹϫᬂᯚᣱሰʓʴʴʽɺɿɮɹʵᴻ <Side Face High-Speed Deep Hole Drilling Cycle>

1. ൈໄʟɳ˂ʨʍʒᴥʛʳʫ˂ʉ No. 8115 = 1ᴦ
Standard format (parameter No. 8115 = 1)

ᴹ MC ̈́റᴻ
<MC specifications>

G87 Z(W)_ C(H)_ X(U)_ R_ Q_ P_ F_ ;

ᴹ Y ᢉ̈́റᴻ
<Y-axis specifications>

G87 Z(W)_ C(H)_ Y(V)_ X(U)_ R_ Q_ P_ F_ ;

2 าᜤ 2 NOTE

1. ɝᦀ d ɂǾʛʳʫ˂ʉ No. 8013 ȺᜫްȪɑȬǿᴥൡಽҋᔸ
ɂǾ1.000 mmᴦ

1. The return amount “d” is set for parameter No. 8013. (The 

default setting is 1.000 mm)

2. ɬʓʶʃ R ȾɂǾɮʕʁʭʵཟȞɜ R ཟɑȺɁᠾᫌȻտɥ
͎ȪɑȬǿϫᬂሰʓʴʴʽɺɿɮɹʵɁکնǾԡवϏɥ
͎ȪɑȬǿᴥɮʽɹʶʫʽʉʵ͎ᴦ

2. For address R, specify the distance and direction from the 

initial point to the point R. For the side high-speed deep hole 

drilling cycle, specify the values as radius values. (Incremental 

commands)

2. F15 ʟɳ˂ʨʍʒ
F15 format

ᴹ MC ̈́റᴻ
<MC specifications>

G19 G83.1 Z(W)_ C(H)_ X(U)_ R_ Q_ P_ F_ ;

ᴹ Y ᢉ̈́റᴻ
<Y-axis specifications>

G19 G83.1 Z(W)_ C(H)_ Y(V)_ X(U)_ R_ Q_ P_ F_ ;

2 าᜤ 2 NOTE

1. ɝᦀ d ɂǾʛʳʫ˂ʉ No. 8012 ȺᜫްȪɑȬǿᴥൡಽҋᔸ
ɂǾ0.1 mmᴦ

1. The return amount “d” is set for parameter No. 8012. (The 

default setting is 0.1 mm)

2. ɬʓʶʃ R ȾɂǾR ཟɁͱᏚɥ͎ȪɑȬǿϫᬂሰʓʴʴ
ʽɺɿɮɹʵɁکնǾᄽवϏɥ͎ȪɑȬǿᴥɬʠʇʴʯ˂ʒ
͎ᴦ

2. For address R, specify the point R position. For the side 

high-speed deep hole drilling cycle, specify the values as 

diameter values. (Absolute commands)

ሰʓʴʴʽɺɿɮɹʵ Deep Hole Drilling Cycle

ሰȟȢɹ˂ʳʽʒȟࠍȞȽȗکնɗǾࡾщȾࢊȠ͇Ȣɛș
ȽҒɝȢȭȟҋɞکնȾǾȦɁɿɮɹʵɥΈႊȬɞȻǾҒɝ
ȢȭɥҋȪɗȬȢȽɝɑȬǿ

When carrying out drilling a deep hole where coolant cannot be 

supplied satisfactorily or drilling a workpiece which generates 

entangling chips, this drilling pattern can be effectively used.

˩َɁɛșȾǾQ ɁҒᣅɒɥᚐȶȲऻǾR ཟɑȺᣞɝȺ
ɝɑȬǿඒȾǾᄽҰȾӏࡾȪȲͱᏚȞɜɹʴɬʳʽʃᦀ d Ɂ
ਖ਼ҰɑȺᣞɝȺሉӦȪǾѓ࣊ඒɁ Q ɁҒᣅɒɥᚐȗɑȬǿ

As shown in the illustration below, after drill infeed by “Q”, the 

drill is returned to point R at a rapid traverse rate. In the next 

infeed, the drill is moved to a point above the depth drilled in 

the previous operation by clearance amount “d” at a rapid 

traverse rate, and is then fed by “Q”.

ȦɁӦȠɥᎱɝᣌȪȹǾ़ȁȾҒɝᣅɓȦȻȺǾࡾщȾིျ
ȽӌɥȞȤȭȾሰɥʓʴʴʽɺȪɑȬǿ

By repeating this infeed and retraction pattern, it is possible to 

drill a deep hole without applying excessive force to the drill.

d

Q

Q

Q

Initial Point

Point R

Dwell

Rapid Traverse

Drilling

ɮʕʁʭʵཟ

R ཟ

ʓɰɱʵ

ᣞɝ

ʓʴʴʽɺ
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ᴹብᬂሰʓʴʴʽɺɿɮɹʵᴻ <End Face Deep Hole Drilling Cycle>

1. ൈໄʟɳ˂ʨʍʒᴥʛʳʫ˂ʉ No. 8115=0ᴦᴥൡಽҋᔸɁᜫްᴦ
Standard format (parameter No. 8115 = 0) (default setting)

ᴹ MC ̈́റᴻ
<MC specifications>

G83 X(U)_ C(H)_ Z(W)_ R_ Q_ P_ F_ ;

ᴹ Y ᢉ̈́റᴻ
<Y-axis specifications>

G83 X(U)_ C(H)_ Y(V)_ Z(W)_ R_ Q_ P_ F_ ;

2 าᜤ 2 NOTE

1. ɹʴɬʳʽʃᦀ d ɂǾʛʳʫ˂ʉ No. 8013 ȺᜫްȪɑȬǿ
ᴥൡಽҋᔸɂǾ1.000 mmᴦ

1. The clearance amount “d” is set for parameter No. 8013. (The 

default setting is 1.000 mm)

2. ɬʓʶʃ R ȾɂǾɮʕʁʭʵཟȞɜ R ཟɑȺɁᠾᫌȻտɥ
͎ȪɑȬǿᴥɮʽɹʶʫʽʉʵ͎ᴦ

2. For address R, specify the distance and direction from the 

initial point to the point R. (Incremental commands)

2. F15 ʟɳ˂ʨʍʒ
F15 format

ᴹ MC ̈́റᴻ
<MC specifications>

G17 G83 X(U)_ C(H)_ Z(W)_ R_ Q_ P_ F_ ;

ᴹ Y ᢉ̈́റᴻ
<Y-axis specifications>

G17 G83 X(U)_ C(H)_ Y(V)_ Z(W)_ R_ Q_ P_ F_ ;

2 าᜤ 2 NOTE

1. ɹʴɬʳʽʃᦀ d ɂǾʛʳʫ˂ʉ No. 8012 ȺᜫްȪɑȬǿ
ᴥൡಽҋᔸɂǾ0.1 mmᴦ

1. The clearance amount “d” is set for parameter No. 8012. (The 

default setting is 0.1 mm)

2. ɬʓʶʃ R ȾɂǾR ཟɁͱᏚɥ͎ȪɑȬǿᴥɬʠʇʴʯ˂ʒ
͎ᴦ

2. For address R, specify the point R position. (Absolute 

commands)

ᴷ Example:

ብᬂሰʓʴʴʽɺɿɮɹʵɁΈႊศ Programming using the end face deep hole drilling cycle

d

QQQ

Point R

Initial Point

Dwell
Rapid Traverse

Drilling

R ཟ

ɮʕʁʭʵཟ
ʓɰɱʵ

ᣞɝ

ʓʴʴʽɺ
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a ᵻ fȺሰʓʴʴʽɺɿɮɹʵɥᚐȗɑȬǿ To carry out deep hole drilling cycle at a to f.

X150.0 Z30.0 C30.0; ................................................ aᴥX150.0, C30.0ᴦȝɛɆɮʕ
ʁʭʵཟᴥZ30.0ᴦ

Positioning at a (X150.0, C30.0) 

and initial point (Z30.0) at a rapid 

traverse rate.

G83 Z�17.0 R�27.0 Q5000 P100 F100; ................... a Ⱥሰʓʴʴʽɺɿɮɹʵɥ
ᚐ
• Z�17.0  

ሰࣄɁͱᏚ
• R�27.0 

ɮʕʁʭʵཟȞɜ R ཟɑȺɁᠾ
ᫌȻտ

• Q5000 

1 ȕȲɝɁҒᣅɒᦀو 5 mm

• P100

ሰࣄȺɁʓɰɱʵᩖ 0.1 ᇽ
щ˿ᢉࡾᢆو 1 ȕȲɝɁᢆو
ᩖᴥᇽᴦ

= 0.06 < 0.1ᴥᇽᴦ
ȻȽɝǾࡾᢆوщ˿ᢉɂ 1 ͏ᢆو
ȪɑȬǿᢆو˨

• F100 

ᣞɝᣱ࣊ 100 mm/min

Execution of deep hole drilling cycle 

at a.

• Z�17.0

Z coordinate value of point Z (hole 

bottom)

• R�27.0

Specifies the distance and 

direction from initial point to point 

R.

• Q5000

Depth of cut per one infeed 

motion: 5 mm

• P100

Dwell period at hole bottom for 

0.1 seconds.

Rotary tool spindle 1 rotation 

time (sec)

= 0.06 < 0.1 (sec)

thus, the rotary tool spindle turns 

more than one rotation.

60 (sec) spindle speed (min�1)

• F100 

Feedrate of 100 mm/min

C90.0 Q5000; ...........................................................

C150.0 Q5000;

C210.0 Q5000;

C270.0 Q5000;

C330.0 Q5000;

b ᵻf Ⱥሰʓʴʴʽɺɿɮɹʵ
ɥᚐ

Execution of side deep hole drilling 

cycle at b to f

G80; .......................................................................... ሰʓʴʴʽɺɿɮɹʵɁɷʭʽ
ʅʵ

Cancellation of side deep hole 

drilling cycle mode.

G00 X200.0 Z100.0 M05;.......................................... Ϧඨᢆوщ˿ᢉɁࡾᢆو Stopping the rotary tool spindle

M46; .......................................................................... C ᢉፖᜓ Canceling the C-axis connection

G99; .......................................................................... ᣞɝ͎ᢆوු Specifying the feed per revolution 

mode

6

5

4

3

2

1

P.C.D 150

210q

150q

330q

30q

C0

90q

270q

17

d

5 5 5 5
Rapid Traverse

Cutting Feed

Z3.0 (Point 
R)

Z30.0 (Initial Point)

Dwell at hole bottom for 0.1 seconds.

Movement by G83 at a to f.

ᣞɝ

Ғҭᣞɝ

Z3.0ᴥR ཟᴦ Z30.0ᴥɮʕʁʭʵཟᴦ

ሰࣄȺʓɰɱʵ 0.1 ᇽ
a ᵻ fɁ G83 ɁӦȠ

60ᴥᇽᴦ

࣊ᣱᢆوщ˿ᢉࡾᢆو
(min�1)

=
60 (sec)

Rotary tool spindle 
speed (min�1)
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ᴹϫᬂሰʓʴʴʽɺɿɮɹʵᴻ <Side Face Deep Hole Drilling Cycle>

1. ൈໄʟɳ˂ʨʍʒᴥʛʳʫ˂ʉ No. 8115=0ᴦᴥൡಽҋᔸɁᜫްᴦ
Standard format (parameter No. 8115 = 0) (default setting)

ᴹ MC ̈́റᴻ
<MC specifications>

G87 Z(W)_ C(H)_ X(U)_ R_ Q_ P_ F_ ;

ᴹ Y ᢉ̈́റᴻ
<Y-axis specifications>

G87 Z(W)_ C(H)_ Y(V)_ X(U)_ R_ Q_ P_ F_ ;

2 าᜤ 2 NOTE

1. ɹʴɬʳʽʃᦀ d ɂǾʛʳʫ˂ʉ No. 8013 ȺᜫްȪɑȬǿ
ᴥൡಽҋᔸɂǾ1.000 mmᴦ

1. The clearance amount “d” is set for parameter No. 8013. (The 

default setting is 1.000 mm)

2. ɬʓʶʃ R ȾɂǾɮʕʁʭʵཟȞɜ R ཟɑȺɁᠾᫌȻտɥ
͎ȪɑȬǿϫᬂሰʓʴʴʽɺɿɮɹʵɁکնǾԡवϏɥ
͎ȪɑȬǿᴥɮʽɹʶʫʽʉʵ͎ᴦ

2. For address R, specify the distance and direction from the 

initial point to the point R. For the side deep hole drilling cycle, 

specify the values as radius values. (Incremental commands)

2. F15 ʟɳ˂ʨʍʒ
F15 format

ᴹ MC ̈́റᴻ
<MC specifications>

G19 G83 Z(W)_ C(H)_ X(U)_ R_ Q_ P_ F_ ;

ᴹ Y ᢉ̈́റᴻ
<Y-axis specifications>

G19 G83 Z(W)_ C(H)_ Y(V)_ X(U)_ R_ Q_ P_ F_ ;

2 าᜤ 2 NOTE

1. ɹʴɬʳʽʃᦀ d ɂǾʛʳʫ˂ʉ No. 8012 ȺᜫްȪɑȬǿ
ᴥൡಽҋᔸɂǾ0.1 mmᴦ

1. The clearance amount “d” is set for parameter No. 8012. (The 

default setting is 0.1 mm)

2. ɬʓʶʃ R ȾɂǾR ཟɁͱᏚɥ͎ȪɑȬǿϫᬂሰʓʴʴ
ʽɺɿɮɹʵɁکնǾᄽवϏɥ͎ȪɑȬǿᴥɬʠʇʴʯ˂ʒ
͎ᴦ

2. For address R, specify the point R position. For the side deep 

hole drilling cycle, specify the values as diameter values. 

(Absolute commands)

M01;

:

d

Q

Q

Q

Initial Point

Point R

Dwell

Rapid Traverse

Drilling

ɮʕʁʭʵཟ

R ཟ

ʓɰɱʵ

ᣞɝ

ʓʴʴʽɺ
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ᴷ Example:

ϫᬂሰʓʴʴʽɺɿɮɹʵɁΈႊศ Programming using the side face deep hole drilling 

cycle

a ᵻf ȺሰʓʴʴʽɺɿɮɹʵɥᚐȗɑȬǿ To carry out deep hole drilling cycle at a to f.

X66.0

100

30

+X

+Z
I

C0

210q

150q 30q

90q

270q

3

2

1

4

5

6

330q

17
d

5

5

5

5
X100.0

X106.0

X160.0
(Initial Point)

(Point R)

Rapid Traverse

Cutting Feed

Dwell at hole bottom for 0.1 sec 
Movement by G87 at a to f

ᴥɮʕʁʭʵཟᴦ

ᴥR ཟᴦ

ᣞɝ

Ғҭᣞɝ

ሰࣄȺʓɰɱʵ 0.1 ᇽ aᵻ fɁ G87 
ɁӦȠ
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ʃʧʍʒʓʴʴʽɺɿɮɹʵ Spot Drilling Cycle

Z�տᴥብᬂᴦᴬ X�տᴥϫᬂᴦȾሰɥȕȤȹǾᣞɝȺ
ɞԨጠȽሰȕȤɿɮɹʵȺȬǿʅʽʉʓʴʵȾɛɞʅʽʉ
ሰɁӏࡾɗǾᢎᄑ๏ȗሰɁʓʴʵӏࡾȽȼȾΈႊȪɑȬǿ

The spot drilling cycle is a simple cycle in which drilling is 

carried out in the �Z/�X directions and then the cutting tool is 

returned at a rapid traverse rate. The spot drilling cycle is used 

for machining a center hole by a centering drill or drilling of 

comparatively shallow hole.

X160.0 Z�30.0 C30.0; .............................................. aᴥZ-30.0, C30.0ᴦȝɛɆɮʕʁʭ
ʵཟᴥX160.0ᴦȾࡾщȟᣞɝȺͱ
Ꮪขɔ

Positioning at a (Z�30.0, C30.0) 

and initial point (X160.0) at a 

traverse rate.

G87 X66.0 R�27.0 Q5000 P100 F100; ..................... a Ⱥሰʓʴʴʽɺɿɮɹʵɥ
ᚐ
• X66.0  

ሰࣄɁͱᏚ
• R�27.0 

ɮʕʁʭʵཟȞɜ R ཟɑȺɁᠾ
ᫌȻտ

• Q5000 

1 ȕȲɝɁҒᣅɒᦀو 5 mm

• P100

ሰࣄȺɁʓɰɱʵᩖ 0.1 ᇽ
щ˿ᢉࡾᢆو 1 ȕȲɝɁᢆو
ᩖᴥᇽᴦ

= 0.06 < 0.1ᴥᇽᴦ
ȻȽɝǾࡾᢆوщ˿ᢉɂ 1 ͏ᢆو
ȪɑȬǿᢆو˨

• F100 

ᣞɝᣱ࣊ 100 mm/min

Execution of deep hole drilling cycle 

at a.

• X66.0

X coordinate value of point X 

(hole bottom)

• R�27.0

Specifies the distance and 

direction from initial point to point 

R.

• Q5000

Depth of cut per one infeed 

motion: 5 mm

• P100

Dwell period at hole bottom for 

0.1 seconds.

Rotary tool spindle 1 rotation 

time (sec)

= 0.06 < 0.1 (sec)

thus, the rotary tool spindle turns 

more than one rotation.

• F100  

Feedrate of 100 mm/min

C90.0 Q5000; ...........................................................

C150.0 Q5000;

C210.0 Q5000;

C270.0 Q5000;

C330.0 Q5000;

b ᵻf Ⱥሰʓʴʴʽɺɿɮɹʵ
ɥᚐ

Execution of side deep hole drilling 

cycle at b to f

G80; .......................................................................... ሰʓʴʴʽɺɿɮɹʵɁɷʭʽ
ʅʵ

Cancellation of side deep hole 

drilling cycle mode.

G00 X200.0 Z100.0 M05;.......................................... Ϧඨᢆوщ˿ᢉɁࡾᢆو Stopping the rotary tool spindle

M46; ......................................................................... C ᢉፖᜓ Canceling the C-axis connection

G99; ..........................................................................

M01;
ᣞɝ͎ᢆوු Specifying the feed per revolution 

mode

:

=
60ᴥᇽᴦ

࣊ᣱᢆوщ˿ᢉࡾᢆو
(min�1)

=
60 (sec)

Rotary tool spindle 
speed (min�1)
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ᴹብᬂʃʧʍʒʓʴʴʽɺɿɮɹʵᴻ <End Face Spot Drilling Cycle>

1. ൈໄʟɳ˂ʨʍʒᴥൡಽҋᔸɁᜫްᴦ
Standard format (default setting)

ᴹ MC ̈́റᴻ
<MC specifications>

G83 X(U)_ C(H)_ Z(W)_ R_ F_ ;

ᴹ Y ᢉ̈́റᴻ
<Y-axis specifications>

G83 X(U)_ C(H)_ Y(V)_ Z(W)_ R_ F_ ;

2 าᜤ 2 NOTE

ɬʓʶʃ R ȾɂǾɮʕʁʭʵཟȞɜ R ཟɑȺɁᠾᫌȻտɥ͎
ȪɑȬǿᴥɮʽɹʶʫʽʉʵ͎ᴦ

For address R, specify the distance and direction from the initial 

point to the point R. (Incremental commands)

2. F15 ʟɳ˂ʨʍʒ
F15 format

ᴹ MC ̈́റᴻ
<MC specifications>

G17 G81 X(U)_ C(H)_ Z(W)_ R_ F_ ;

ᴹ Y ᢉ̈́റᴻ
<Y-axis specifications>

G17 G81 X(U)_ C(H)_ Y(V)_ Z(W)_ R_ F_ ;

2 าᜤ 2 NOTE

ɬʓʶʃ R ȾɂǾR ཟɁͱᏚɥ͎ȪɑȬǿᴥɬʠʇʴʯ˂ʒ
͎ᴦ

For address R, specify the point R position. (Absolute commands)

Point R

Initial Point

Rapid Traverse

Drilling

R ཟ

ɮʕʁʭʵཟ

ᣞɝ

ʓʴʴʽɺ
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ᴷ Example:

ብᬂʃʧʍʒʓʴʴʽɺɿɮɹʵɁΈႊศ Programming using the end face spot drilling cycle

a ᵻf ȺሰʓʴʴʽɺɿɮɹʵɥᚐȗɑȬǿ To carry out deep hole drilling cycle at a to f.

O1;

N1;

G98; .......................................................................... ුґᣞɝ͎ Specifying the feed per minute 

mode

M45; ......................................................................... C ᢉፖȕɞȗɂቼ 1 ˿ᢉɁ C ᢉ
ፖ

Connecting the spindle or spindle 1 

as the C-axis

G28 H0;..................................................................... C ᢉൡಽՁཟे࢜ Returning the C-axis to the machine 

zero point

G00 T0101;

G97 S1000 M13;....................................................... 1000 min�1 Ɂᢆوᣱ࣊Ⱥࡾᢆوщ
˿ᢉඩᢆ

Starting the rotary tool spindle in the 

normal direction at 1000 min�1

X150.0 Z30.0 C30.0; ................................................ aᴥX150.0, C30.0ᴦȝɛɆɮʕ
ʁʭʵཟᴥZ30.0ᴦ

Positioning at a (X150.0, C30.0) 

and initial point (Z30.0) at a rapid 

traverse rate.

G83 Z�5.0 R�27.0 F100; .......................................... a Ⱥʃʧʍʒʓʴʴʽɺɿɮɹʵ
ɥᚐ
• Z�5.0  

 ሰࣄɁͱᏚ
• R�27.0 

ɮʕʁʭʵཟȞɜ R ཟɑȺɁᠾ
ᫌȻտ

• F100 

ᣞɝᣱ࣊ 100 mm/min

Execution of face spot drilling cycle 

at a.

• Z�5.0

Z coordinate value of point Z

• R�27.0

Specifies the distance and 

direction from initial point to point 

R.

• F100

Feedrate of 100 mm/min

C90.0; ......................................................................

C150.0;

C210.0;

C270.0;

C330.0;

b ᵻf Ⱥʃʧʍʒʓʴʴʽɺɿɮ
ɹʵɥᚐ

Executing the side spot drilling cycle 

at b to f.

G80; .......................................................................... ʃʧʍʒʓʴʴʽɺɿɮɹʵɁ
ɷʭʽʅʵ

Canceling the side spot drilling cycle 

mode

G00 X200.0 Z100.0 M05;.......................................... Ϧඨᢆوщ˿ᢉɁࡾᢆو Stopping the rotary tool spindle

M46; ......................................................................... C ᢉፖᜓ Canceling the C-axis connection

G99; .......................................................................... ᣞɝ͎ᢆوු Specifying the feed per revolution 

mode

M01;

:

6

5

4

3

2

1

P.C.D 150

210q

150q

330q

30q

C0

90q

270q

5

Rapid Traverse

Cutting Feed

Z3.0 
(Point R)

Z30.0 (Initial Point)

Movement by G83 at a to f.

ᣞɝ

Ғҭᣞɝ

Z3.0ᴥRཟᴦZ30.0ᴥɮʕʁʭʵཟᴦ

ཟ aᵻ fɁ G83 ɁӦȠ
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ᴹϫᬂʃʧʍʒʓʴʴʽɺɿɮɹʵᴻ <Side Face Spot Drilling Cycle>

1. ൈໄʟɳ˂ʨʍʒᴥൡಽҋᔸɁᜫްᴦ
Standard format (default setting)

ᴹ MC ̈́റᴻ
<MC specifications>

G87 Z(W)_ C(H)_ X(U)_ R_ F_ ;

ᴹ Y ᢉ̈́റᴻ
<Y-axis specifications>

G87 Z(W)_ C(H)_ Y(V)_ X(U)_ R_ F_ ;

2 าᜤ 2 NOTE

ɬʓʶʃ R ȾɂǾɮʕʁʭʵཟȞɜ R ཟɑȺɁᠾᫌȻտɥ͎
ȪɑȬǿϫᬂʃʧʍʒʓʴʴʽɺɿɮɹʵɁکնǾԡवϏɥ͎
ȪɑȬǿᴥɮʽɹʶʫʽʉʵ͎ᴦ

For address R, specify the distance and direction from the initial 

point to the point R. For the side spot drilling cycle, specify the 

values as radius values. (Incremental commands)

2. F15 ʟɳ˂ʨʍʒ
F15 format

ᴹ MC ̈́റᴻ
<MC specifications>

G19 G81 Z(W)_ C(H)_ X(U)_ R_ F_ ;

ᴹ Y ᢉ̈́റᴻ
<Y-axis specifications>

G19 G81 Z(W)_ C(H)_ Y(V)_ X(U)_ R_ F_ ;

2 าᜤ 2 NOTE

ɬʓʶʃ R ȾɂǾR ཟɁͱᏚɥ͎ȪɑȬǿϫᬂʃʧʍʒʓʴʴ
ʽɺɿɮɹʵɁکնǾᄽवϏɥ͎ȪɑȬǿᴥɬʠʇʴʯ˂ʒ
͎ᴦ

For address R, specify the point R position. For the side spot 

drilling cycle, specify the values as diameter values. (Absolute 

commands)

Initial Point

Point R

Rapid Traverse

Drilling

ɮʕʁʭʵཟ

R ཟ

ᣞɝ

ʓʴʴʽɺ
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ᴷ Example:

ϫᬂʃʧʍʒʓʴʴʽɺɿɮɹʵɁΈႊศ Programming using the side face spot drilling cycle

a ᵻf ȺሰʓʴʴʽɺɿɮɹʵɥᚐȗɑȬǿ To carry out deep hole drilling cycle at a to f.

O1;

N1;

G98; .......................................................................... ුґᣞɝ͎ Specifying the feed per minute 

mode

M45; ......................................................................... C ᢉፖȕɞȗɂቼ 1 ˿ᢉɁ C ᢉ
ፖ

Connecting the spindle or spindle 1 

as the C-axis

G28 H0;..................................................................... C ᢉൡಽՁཟे࢜ Returning the C-axis to the machine 

zero point

G00 T0101;

G97 S1000 M13;....................................................... 1000 min�1 Ɂᢆوᣱ࣊Ⱥࡾᢆوщ
˿ᢉඩᢆ

Starting the rotary tool spindle in the 

normal direction at 1000 min�1

X160.0 Z�30.0 C30.0; .............................................. aᴥZ�30.0, C30.0ᴦȝɛɆɮʕ
ʁʭʵཟᴥX160.0ᴦȾࡾщȟᣞɝ
ȺͱᏚขɔ

Positioning at a (Z�30.0, C30.0) 

and initial point (X160.0) at a 

traverse rate.

G87 X90.0 R�27.0 F100; .......................................... a Ⱥʃʧʍʒʓʴʴʽɺɿɮɹʵ
ɥᚐ
• X90.0

ሰࣄɁͱᏚ
• R�27.0 

ɮʕʁʭʵཟȞɜ R ཟɑȺɁᠾ
ᫌȻտ

• F100 

ᣞɝᣱ࣊ 100 mm/min

Execution of face spot drilling cycle 

at a.

• X90.0

X coordinate value of point X

• R�27.0

Specifies the distance and 

direction from initial point to point 

R.

• F100

Feedrate of 100 mm/min

C90.0; ......................................................................

C150.0;

C210.0;

C270.0;

C330.0;

b ᵻf Ⱥʃʧʍʒʓʴʴʽɺɿɮ
ɹʵɥᚐ

Executing the side spot drilling cycle 

at b to f.

100

30

+X

+Z
I

C0

210q

150q 30q

90q

270q

3

2

1

4

5

6

330q

5

X160.0

X90.0

X100.0
X106.0

(Initial Point)

(Point R)

Rapid Traverse

Cutting Feed

Movement by G87 at a to f

ᴥɮʕʁʭʵཟᴦ

ᴥR ཟᴦ

ᣞɝ

Ғҭᣞɝ

aᵻfɁ G87 ɁӦȠ
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ʃʧʍʒʓʴʴʽɺɿɮɹʵᴥʓɰɱʵᴦ Spot Drilling Cycle (Dwell)

Z�տᴥብᬂᴦᴬ X�տᴥϫᬂᴦȾሰɥȕȤȹǾሰࣄȺʓ
ɰɱʵɥᚐȶȹȞɜᣞɝȺɞሰȕȤɿɮɹʵȺȬǿ

The side spot drilling cycle (dwell) carries out drilling in the �X 

direction and returns the tool at a rapid traverse rate.

ሰࣄȺʓɰɱʵɥᚐșɁȺǾඨɑɝሰӏࡾȺɁሰɁȨɁጀ
ɁᬂዮȨȟˢްȾȽɝɑȬǿࣄȟտ˨ȪǾሰ࣊

In the G83 face spot drilling cycle (dwell), accuracy of hole 

depth in the blind hole machining is improved and surface 

roughness at the hole bottom is improved as well since dwell is 

carried out at the hole bottom.

ᴹብᬂʃʧʍʒʓʴʴʽɺɿɮɹʵᴥʓɰɱʵᴦᴻ <End Face Spot Drilling Cycle (Dwell)>

1. ൈໄʟɳ˂ʨʍʒᴥൡಽҋᔸɁᜫްᴦ
Standard format (default setting)

ᴹ MC ̈́റᴻ
<MC specifications>

G83 X(U)_ C(H)_ Z(W)_ R_ P_ F_ ;

ᴹ Y ᢉ̈́റᴻ
<Y-axis specifications>

G83 X(U)_ C(H)_ Y(V)_ Z(W)_ R_ P_ F_ ;

2 าᜤ 2 NOTE

ɬʓʶʃ R ȾɂǾɮʕʁʭʵཟȞɜ R ཟɑȺɁᠾᫌȻտɥ͎
ȪɑȬǿᴥɮʽɹʶʫʽʉʵ͎ᴦ

For address R, specify the distance and direction from the initial 

point to the point R. (Incremental commands)

2. F15 ʟɳ˂ʨʍʒ
F15 format

ᴹ MC ̈́റᴻ
<MC specifications>

G17 G82 X(U)_ C(H)_ Z(W)_ R_ P_ F_ ;

ᴹ Y ᢉ̈́റᴻ
<Y-axis specifications>

G17 G82 X(U)_ C(H)_ Y(V)_ Z(W)_ R_ P_ F_ ;

2 าᜤ 2 NOTE

ɬʓʶʃ R ȾɂǾR ཟɁͱᏚɥ͎ȪɑȬǿᴥɬʠʇʴʯ˂ʒ
͎ᴦ

For address R, specify the point R position. (Absolute commands)

G80; .......................................................................... ʃʧʍʒʓʴʴʽɺɿɮɹʵɁ
ɷʭʽʅʵ

Canceling the side spot drilling cycle 

mode

G00 X200.0 Z100.0 M05;.......................................... Ϧඨᢆوщ˿ᢉɁࡾᢆو Stopping the rotary tool spindle

M46; .......................................................................... C ᢉፖᜓ Canceling the C-axis connection

G99; .......................................................................... ᣞɝ͎ᢆوු Specifying the feed per revolution 

mode

M01;

:

Dwell

Point R

Initial Point

Rapid Traverse

Drilling

ʓɰɱʵ

R ཟ

ɮʕʁʭʵཟ

ᣞɝ

ʓʴʴʽɺ
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ᴷ Example:

ብᬂʃʧʍʒʓʴʴʽɺɿɮɹʵᴥʓɰɱʵᴦɁΈႊศ Programming using end face spot drilling cycle (dwell)

a ᵻf Ⱥʃʧʍʒʓʴʴʽɺɿɮɹʵᴥʓɰɱʵᴦɥᚐ
ȗɑȬǿ

To carry out spot drilling cycle (dwell) at a to f.

O1;

N1;

G98; .......................................................................... ුґᣞɝ͎ Specifying the feed per minute 

mode

M45; ......................................................................... C ᢉፖȕɞȗɂቼ 1 ˿ᢉɁ C ᢉ
ፖ

Connecting the spindle or spindle 1 

as the C-axis

G28 H0;..................................................................... C ᢉൡಽՁཟे࢜ Returning the C-axis to the machine 

zero point

G00 T0101;

G97 S1000 M13;....................................................... 1000 min�1 Ɂᢆوᣱ࣊Ⱥࡾᢆوщ
˿ᢉඩᢆ

Starting the rotary tool spindle in the 

normal direction at 1000 min�1

X150.0 Z30.0 C30.0; ................................................ aᴥX150.0, C30.0ᴦȝɛɆɮʕ
ʁʭʵཟᴥZ30.0ᴦ

Positioning at a (X150.0, C30.0) 

and initial point (Z30.0) at a rapid 

traverse rate.

G83 Z�5.0 R�27.0 P100 F100; ................................. a Ⱥʃʧʍʒʓʴʴʽɺɿɮɹʵ
ᴥʓɰɱʵᴦɥᚐ
• Z�5.0  

ሰࣄɁͱᏚ
• R�27.0 

ɮʕʁʭʵཟȞɜ R ཟɑȺɁᠾ
ᫌȻտ

• P100

ሰࣄȺɁʓɰɱʵᩖ 0.1 ᇽ
щ˿ᢉࡾᢆو 1 ȕȲɝɁᢆو
ᩖᴥᇽᴦ

= 0.06 ᴹ 0.1ᴥᇽᴦ
ȻȽɝǾࡾᢆوщ˿ᢉɂ 1 ͏ᢆو
ȪɑȬǿᢆو˨

• F100 

ᣞɝᣱ࣊ 100 mm/min

Execution of spot drilling cycle 

(dwell) at a.

• Z�5.0

Z coordinate value of point Z (hole 

bottom)

• R�27.0

Specifies the distance and 

direction from initial point to point 

R.

• P100

Dwell period at hole bottom for 

0.1 seconds.

Rotary tool spindle 1 rotation 

time (sec)

= 0.06 < 0.1 (sec)

thus, the rotary tool spindle turns 

more than one rotation.

• F100

Feedrate of 100 mm/min

6

5

4

3

2

1

P.C.D 150

210q

150q

330q

30q

C0

90q

270q

5

Rapid Traverse

Cutting Feed

Z3.0 
(Point R)

Z30.0 (Initial Point)

Dwell at hole bottom for 0.1 seconds. Movement by G83 at a to f.

ᣞɝ

Ғҭᣞɝ

Z3.0ᴥR ཟᴦZ30.0ᴥɮʕʁʭʵཟᴦ

ሰࣄȺʓɰɱʵ 0.1 ᇽ aᵻ fɁ G83 ɁӦȠ

=
60ᴥᇽᴦ

࣊ᣱᢆوщ˿ᢉࡾᢆو
(min�1)

=
60 (sec)

Rotary tool spindle 
speed (min�1)
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ᴹϫᬂʃʧʍʒʓʴʴʽɺɿɮɹʵᴥʓɰɱʵᴦᴻ <Side Face Spot Drilling Cycle (Dwell)>

1. ൈໄʟɳ˂ʨʍʒᴥൡಽҋᔸɁᜫްᴦ
Standard format (default setting)

ᴹ MC ̈́റᴻ
<MC specifications>

G87 Z(W)_ C(H)_ X(U)_ R_ P_ F_ ;

ᴹ Y ᢉ̈́റᴻ
<Y-axis specifications>

G87 Z(W)_ C(H)_ Y(V)_ X(U)_ R_ P_ F_ ;

2 าᜤ 2 NOTE

ɬʓʶʃ R ȾɂǾɮʕʁʭʵཟȞɜ R ཟɑȺɁᠾᫌȻտɥ͎
ȪɑȬǿϫᬂʃʧʍʒʓʴʴʽɺɿɮɹʵᴥʓɰɱʵᴦɁکնǾ
ԡवϏɥ͎ȪɑȬǿᴥɮʽɹʶʫʽʉʵ͎ᴦ

For address R, specify the distance and direction from the initial 

point to the point R. For the side spot drilling cycle (dwell), specify 

the values as radius values. (Incremental commands)

2. F15 ʟɳ˂ʨʍʒ
F15 format

ᴹ MC ̈́റᴻ
<MC specifications>

G19 G82 Z(W)_ C(H)_ X(U)_ R_ P_ F_ ;

ᴹ Y ᢉ̈́റᴻ
<Y-axis specifications>

G19 G82 Z(W)_ C(H)_ Y(V)_ X(U)_ R_ P_ F_ ;

2 าᜤ 2 NOTE

ɬʓʶʃ R ȾɂǾR ཟɁͱᏚɥ͎ȪɑȬǿϫᬂʃʧʍʒʓʴʴ
ʽɺɿɮɹʵᴥʓɰɱʵᴦɁکնǾᄽवϏɥ͎ȪɑȬǿᴥɬʠ
ʇʴʯ˂ʒ͎ᴦ

For address R, specify the point R position. For the side spot 

drilling cycle (dwell), specify the values as diameter values. 

(Absolute commands)

C90.0; ......................................................................

C150.0;

C210.0;

C270.0;

C330.0;

b ᵻf Ⱥʃʧʍʒʓʴʴʽɺɿɮ
ɹʵᴥʓɰɱʵᴦɥᚐ

Execution of side spot drilling cycle 

(dwell) at b to f

G80; .......................................................................... ʃʧʍʒʓʴʴʽɺɿɮɹʵɁ
ɷʭʽʅʵ

Cancellation of side spot drilling 

cycle (dwell) mode

G00 X200.0 Z100.0 M05;.......................................... Ϧඨᢆوщ˿ᢉɁࡾᢆو Stopping the rotary tool spindle

M46; .......................................................................... C ᢉፖᜓ Canceling the C-axis connection

G99; .......................................................................... ᣞɝ͎ᢆوු Specifying the feed per revolution 

mode

M01;

:

Initial Point

Point R

Dwell

Rapid Traverse

Drilling

ɮʕʁʭʵཟ

R ཟ

ʓɰɱʵ

ᣞɝ

ʓʴʴʽɺ
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ᴷ Example:

ϫᬂʃʧʍʒʓʴʴʽɺɿɮɹʵᴥʓɰɱʵᴦɁΈႊศ Programming using side face spot drilling cycle (dwell)

a ᵻf Ⱥʃʧʍʒʓʴʴʽɺɿɮɹʵᴥʓɰɱʵᴦɥᚐ
ȗɑȬǿ

To carry out spot drilling cycle (dwell) at a to f.

O1;

N1;

G98; .......................................................................... ුґᣞɝ͎ Specifying the feed per minute 

mode

M45; ......................................................................... C ᢉፖȕɞȗɂቼ 1 ˿ᢉɁ C ᢉ
ፖ

Connecting the spindle or spindle 1 

as the C-axis

G28 H0;..................................................................... C ᢉൡಽՁཟे࢜ Returning the C-axis to the machine 

zero point

G00 T0101;

G97 S1000 M13;....................................................... 1000 min�1 Ɂᢆوᣱ࣊Ⱥࡾᢆوщ
˿ᢉඩᢆ

Starting the rotary tool spindle in the 

normal direction at 1000 min�1

X160.0 Z�30.0 C30.0; .............................................. aᴥZ�30.0, C30.0ᴦȝɛɆɮʕ
ʁʭʵཟᴥX160.0ᴦȾࡾщȟᣞɝ
ȺͱᏚขɔ

Positioning at a (Z�30.0, C30.0) 

and initial point (X160.0) at a 

traverse rate.

100

30

+X

+Z
I

C0

210q

150q 30q

90q

270q

3

2

1

4

5

6

330q

5

X90.0

X100.0
X106.0

X160.0
(Initial Point)

(Point R)

Dwell at hole bottom for 0.1 sec 
Movement by G87 at a to f

Rapid Traverse

Cutting Feed

ᴥɮʕʁʭʵཟᴦ

ᴥR ཟᴦ

ሰࣄȺʓɰɱʵ 0.1 ᇽ aᵻfɁ G87 
ɁӦȠ

ᣞɝ

Ғҭᣞɝ
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2-3 պఙࣻʉʍʞʽɺɿɮɹʵ
Synchronized Tapping Cycle

ʉʍʞʽɺɥᚐșکնǾࡾᢆوщ˿ᢉ 1 ȕȲɝɁᢆو X ᢉȕ
ɞȗɂ Z ᢉɁᣞɝᦀɂǾɀȫɁʞʍʋȻኄȪȢȽȤɟɃȽɝ
ɑȮɦǿ

When executing the tapping operation, X- or Z-axis feed 

amount per rotary tool spindle rotation must be equal to the 

pitch of the thread to be cut.

պఙࣻʉʍʞʽɺɿɮɹʵȺɂǾࡾᢆوщ˿ᢉɁᢆوȻ Z ᢉ
ᴥብᬂᴦᴬ X ᢉᴥϫᬂᴦɁᣞɝᦀȟࢠȾպఙȬɞȲɔǾɀȫɥ
ӏࡾȬɞȻȠȾǾጀ࣊ɁᯚȗʉʍʞʽɺȟᚐțɑȬǿ

With the synchronized tapping cycle, accurate tapping 

operation is possible for cutting thread as the rotation of the 

rotary tool spindle and the Z-axis (end face)/X-axis (side face) 

feed are constantly synchronized.

7า 7 CAUTION

պఙࣻʉʍʞʽɺɿɮɹʵӦͽ˹ȾࢠϦඨͽȝɛɆ@
ᴥʴʅʍʒᴦɷ˂ȾɛɞϦඨͽɥᚐȶȲکնɂǾʹ˂ɹɗҒ
ҭࡾщɁৰɥɛȢᝩɌȹȞɜǾ৳ȾᢉሉӦɥᚐȶȹȢȳ
Ȩȗǿ
ᵘʹ˂ɹɗҒҭࡾщɁᚗሶɗࢱຒǾൡಽɁᆍૺᵚ

When the [EMERGENCY STOP] (Emergency Stop) button 

or @ (RESET) key has been pressed to stop the machine 

during a synchronized tapping operation, carefully move 

the axes after checking the workpiece and cutting tool 

carefully for damage. If you move the axes without due 

care, the workpiece and cutting tool may collide or 

interfere with each other, and this could damage the 

machine.

[Workpiece and cutting tool collision, or interference/

Machine damage]

G87 X90.0 R�27.0 P100 F100; ................................. a Ⱥʃʧʍʒʓʴʴʽɺɿɮɹʵ
ᴥʓɰɱʵᴦɥᚐ
• X90.0  

ሰࣄɁͱᏚ
• R�27.0 

ɮʕʁʭʵཟȞɜ R ཟɑȺɁᠾ
ᫌȻտ

• P100

ሰࣄȺɁʓɰɱʵᩖ 0.1 ᇽ
щ˿ᢉࡾᢆو 1 ȕȲɝɁᢆو
ᩖᴥᇽᴦ

= 0.06 < 0.1ᴥᇽᴦ
ȻȽɝǾࡾᢆوщ˿ᢉɂ 1 ͏ᢆو
ȪɑȬǿᢆو˨

• F100 

ᣞɝᣱ࣊ 100 mm/min

Execution of spot drilling cycle 

(dwell) at a.

• X90.0

X coordinate value of point X 

(hole bottom)

• R�27.0

Specifies the distance and 

direction from initial point to point 

R.

• P100

Dwell period at hole bottom for 

0.1 seconds.

Rotary tool spindle 1 rotation 

time (sec)

= 0.06 < 0.1 (sec)

thus, the rotary tool spindle turns 

more than one rotation.

• F100

Feedrate of 100 mm/min

C90.0; ......................................................................

C150.0;

C210.0;

C270.0;

C330.0;

b ᵻf Ⱥʃʧʍʒʓʴʴʽɺɿɮ
ɹʵᴥʓɰɱʵᴦɥᚐ

Execution of side spot drilling cycle 

(dwell) at b to f

G80; .......................................................................... ʃʧʍʒʓʴʴʽɺɿɮɹʵɁ
ɷʭʽʅʵ

Cancellation of side spot drilling 

cycle (dwell) mode

G00 X200.0 Z100.0 M05;.......................................... Ϧඨᢆوщ˿ᢉɁࡾᢆو Stopping the rotary tool spindle

M46; .......................................................................... C ᢉፖᜓ Canceling the C-axis connection

G99; .......................................................................... ᣞɝ͎ᢆوු Specifying the feed per revolution 

mode

M01;

:

=
60ᴥᇽᴦ

ᢆوщ˿ᢉࡾᢆو
ᣱ࣊ (min�1)

=
60 (sec)

Rotary tool spindle 
speed (min�1)
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2 าᜤ 2 NOTE

1. պఙࣻʉʍʞʽɺɿɮɹʵӦͽ˹Ⱦᣞɝᣱ࣊ɗࡾᢆوщ˿ᢉᢆو
ᣱ࣊ȟ۰ԇȬɞȻǾˢްɁʞʍʋɁɀȫȟҒɟȽȗȲɔǾպఙࣻ
ʉʍʞʽɺӦͽ˹Ǿᣞɝɴ˂ʚʳɮʓȝɛɆࡾᢆوщ˿ᢉɴ˂ʚ
ʳɮʓɂ 100% ȾِްȨɟɑȬǿ

1. During the synchronized tapping cycle, feedrate override and 

rotary tool spindle speed override are fixed to 100% because a 

fixed lead thread cannot be cut if feedrate or rotary tool spindle 

speed is changed during the synchronized tapping cycle.

2. պఙࣻʉʍʞʽɺɿɮɹʵӦͽ˹ǾˢϦඨɥᚐȶȹɕǾɮʕ
ʁʭʵཟɋɁे࢜Ӧͽȟጶ̘ȬɞɑȺϦඨȪɑȮɦǿ

2. If the automatic operation button w [STOP] (Stop) on the 

operation panel is pressed during the synchronized tapping cycle, 

the synchronized tapping cycle does not stop until the Z-axis/

X-axis returns to the initial point is completed.

3. պఙࣻʉʍʞʽɺɿɮɹʵɂǾࡾᢆوщ˿ᢉɁᢆوɥϦඨȨȮȲ
ৰȺ͎ȪȹȢȳȨȗǿ

3. Call the synchronized tapping cycle in the state the rotary tool 

spindle is stopped.

4. պఙࣻʉʍʞʽɺɿɮɹʵɂǾ˿ᢉɁᢆوɥϦඨȨȮȲৰȺ
͎ȪȹȢȳȨȗǿ

4. Call the synchronized tapping cycle while the spindle is stopped.

5. ȻᢉɁᣞɝᦀȟպఙȪȹȗɞȲɔǾʉʍʛɥᢆوщ˿ᢉɁࡾᢆو
ΈႊȬɞ॒ᛵɂȕɝɑȮɦǿ

5. Since the rotary tool spindle rotation and Z-axis/X-axis feed are 

synchronized in the synchronized tapping cycle, it is not necessary 

to use a tapper.

6. պఙࣻʉʍʞʽɺɿɮɹʵӦͽ˹ǾʓʳɮʳʽൡᑤɂིӛȺȬǿ 6. The dry run function is invalid during the execution of a 

synchronized tapping cycle.

7. պఙࣻʉʍʞʽɺɿɮɹʵ˹Ɂࡾᢆوщ˿ᢉᢆوᣱ࣊ȾɂҤ᪅ȟ
ȕɝɑȬǿ

7. During synchronized tapping operation, there is a restriction on 

rotary tool spindle speeds.

8. պఙࣻʉʍʞʽɺɿɮɹʵ˹Ɂᣞɝᣱ࣊ɂǾG99ᴥුᢆوᣞɝᴦ
Ɂɒ͎ȺȠɑȬǿG98ᴥුґᣞɝᴦȺ͎Ȫȹɕ G99 ȻȪȹӦ
ͽȪɑȬǿ

8. For feedrate during the synchronized tapping cycle, only G99 (feed 

per revolution) can be specified. Even if G98 (feed per minute) is 

specified, the machine operates in the feed per revolution mode.

9. ॑ઃᢉɮʽʉʷʍɹӛȾǾˢᄑȾ॑ઃᢉɥΈႊȮȭȾӏࡾ
ȬɞȻȠǾM329 ɁҰȾ M712ᴥ॑ઃᢉɮʽʉʷʍɹˁɴʟᴦɥ
͎ȪȹȢȳȨȗǿM712ᴥ॑ઃᢉɮʽʉʷʍɹˁɴʟᴦȟ͎Ȩ
ɟȹȗȽȗৰȺ M329 ɥ͎ȬɞȻǾɬʳ˂ʪ (EX1345) ȟᄉႆ
ȪɑȬǿ

9. When the tailstock spindle interlock function is valid and machining 

is executed without using the tailstock spindle temporarily, specify 

the M712 (tailstock spindle interlock OFF) command before 

specifying the M329 command. An alarm (EX1345) occurs if the 

M329 command is specified without the M712 command specified 

in advance.

1 “M712 ॑ઃᢉɮʽʉʷʍɹˁɴʟǾM713 ॑ઃᢉɮʽʉʷʍ
ɹˁɴʟᜓ ”ᴥ220 ʤ˂ʂᴦ

1 Refer to “M712 Tailstock Spindle Interlock Function OFF, 

M713 Tailstock Spindle Interlock Function OFF Cancel” 

(page 220)

ብᬂպఙࣻʉʍʞʽɺɿɮɹʵ End Face Synchronized Tapping Cycle

1. ൈໄʟɳ˂ʨʍʒᴥൡಽҋᔸɁᜫްᴦ
Standard format (default setting)

ᴹ MC ̈́റᴻ
<MC specifications>

M329 S_ ;

G84 X(U)_ C(H)_ Z(W)_ R_ P_ F_ ;

ᴹ Y ᢉ̈́റᴻ
<Y-axis specifications>

M329 S_ ;

G84 X(U)_ C(H)_ Y(V)_ Z(W)_ R_ P_ F_ ;

Stops the Rotary Tool 
Spindle Rotation

Rotary Tool Spindle Reverse 
Rotation after Dwell

Rotary Tool 
Spindle Normal 
Rotation

Point R Initial Point

Rotary Tool Spindle 
Rotation Stop after 
Dwell

Stops the Rotary Tool 
Spindle Rotation

Rapid Traverse

Cutting Feed

Ϧඨᢆوщ˿ᢉɁࡾᢆو

ʓɰɱʵऻǾࡾᢆوщ˿ᢉᣡᢆ

щ˿ᢉࡾᢆو
ඩᢆ

R ཟ ɮʕʁʭʵཟ

ʓɰɱʵऻǾࡾᢆوщ˿
ᢉɁᢆوϦඨ

ᢆوщ˿ᢉɁࡾᢆو
Ϧඨ

ᣞɝ

Ғҭᣞɝ
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2 าᜤ 2 NOTE

ɬʓʶʃ R ȾɂǾɮʕʁʭʵཟȞɜ R ཟɑȺɁᠾᫌȻտɥ͎
ȪɑȬǿᴥɮʽɹʶʫʽʉʵ͎ᴦ

For address R, specify the distance and direction from the initial 

point to the point R. (Incremental commands)

2. F15 ʟɳ˂ʨʍʒ
F15 format

ᴹ MC ̈́റᴻ
<MC specifications>

M329 S_ ;

G17 G84.2 X(U)_ C(H)_ Z(W)_ R_ P_ F_ ;

ᴹ Y ᢉ̈́റᴻ
<Y-axis specifications>

M329 S_ ;

G17 G84.2 X(U)_ C(H)_ Y(V)_ Z(W)_ R_ P_ F_ ;

2 าᜤ 2 NOTE

ɬʓʶʃ R ȾɂǾR ཟɁͱᏚɥ͎ȪɑȬǿᴥɬʠʇʴʯ˂ʒ
͎ᴦ

For address R, specify the point R position. (Absolute commands)

ᴷ Example:

ብᬂպఙࣻʉʍʞʽɺɿɮɹʵɁΈႊศ Programming using the end face synchronized tapping 

cycle

a ᵻf Ⱥʞʍʋ 2 mmǾȨ 20 mm Ɂʉʍʡӏࡾɥպఙ
ࣻʉʍʞʽɺɿɮɹʵȺᚐȗɑȬǿ

To carry out the synchronized tapping cycle (pitch: 2 mm, 

depth:  20 mm) at a to f.

O1;

N1;

G99; .......................................................................... ᣞɝ͎ᢆوු Calling the feed per revolution mode

M45; .......................................................................... C ᢉፖ Connecting the spindle as the 

C-axis

G28 H0;..................................................................... C ᢉൡಽՁཟे࢜ Returning the C-axis to the machine 

zero point

G00 T0101;

G97; .......................................................................... ˢްҤॅ࣊ᣱᢆوщ˿ᢉࡾᢆو
͎

Calling the constant rotary tool 

spindle speed control

X150.0 Z30.0 C30.0; ................................................ aᴥX150.0, C30.0ᴦȝɛɆɮʕ
ʁʭʵཟᴥZ30.0ᴦ

2 าᜤ

ɂϦඨȪȲৰȺᢆوщ˿ᢉɁࡾᢆو
Ȭǿ

Positioning at a (X150.0, C30.0) 

and initial point (Z30.0) at a rapid 

traverse rate.

2 NOTE

The rotary tool spindle is stopped.

M329 S300;............................................................... պఙࣻʉʍʞʽɺ͎ Calling the synchronized tapping 

cycle

6

5

4

3

2

1

P.C.D 150

210°

150°

330°

30°

C0

90°

270°

20

Z30.0
Z30.0

Z15.0
Z15.0

Reverse Rotation

Dwell at hole bottom
Movement by M329 G84 at a to f

Normal Rotation

(Initial Point)

(Point R)

Rapid Traverse

Cutting Feed

ᣡᢆ

ሰࣄȺʓɰɱʵ
aᵻ fɁ M329 G84 ɁӦȠ

ඩᢆ

Z30.0ᴥɮʕʁʭʵཟᴦ

Z15.0ᴥR ཟᴦ

ᣞɝ

Ғҭᣞɝ
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ብᬂպఙࣻᣡʉʍʞʽɺɿɮɹʵ End Face Synchronized Reverse Tapping Cycle

ᴹ MC ̈́റᴻ
<MC specifications>

M329 S_ ;

G84.1 X(U)_ C(H)_ Z(W)_ R_ P_ F_ ;

ᴹ Y ᢉ̈́റᴻ
<Y-axis specifications>

M329 S_ ;

G84.1 X(U)_ C(H)_ Y(V)_ Z(W)_ R_ P_ F_ ;

2 าᜤ 2 NOTE

ɬʓʶʃ R ȾɂǾɮʕʁʭʵཟȞɜ R ཟɑȺɁᠾᫌȻտɥ͎Ȫ
ɑȬǿᴥɮʽɹʶʫʽʉʵ͎ᴦ

For address R, specify the distance and direction from the initial point 

to the point R. (Incremental commands)

ϫᬂպఙࣻʉʍʞʽɺɿɮɹʵ Side Face Synchronized Tapping Cycle

2 าᜤ 2 NOTE

˩ᜤస͔ɁکնǾM560 ɥ͎Ȫȹࡾᢆوщ˿ᢉɁᢆوտɥҒఉț
ɞȞǾG88 Ɂ۰ɢɝȾ G88.1ᴥպఙࣻᣡʉʍʞʽɺɿɮɹʵᴦɥ͎
ȪȹȢȳȨȗǿ

In the conditions below, specify M560 to change the rotation direction 

of the rotary tool spindle or specify G88.1 (synchronized reverse 

tapping cycle) instead of G88.

G84 Z�_ R�15.0 F2.0;............................................... a Ⱥպఙࣻʉʍʞʽɺɿɮɹʵɥ
ᚐ

2 าᜤ

1. Z ᢉɁ͎ཟɂǾZ�ᴥ20 + ʉʍʡ

Ɂ᭥͇ȠɁᩋȨᴦɥ͎ȪȹȢȳ
ȨȗǿX ᢉɁ͎ཟɂǾXᴥ100 � 2 

uᴥ20 + ʉʍʡɁ᭥͇ȠɁᩋȨᴦᴦ

ɥ͎ȪȹȢȳȨȗǿ

2. ɮʕʁʭʵཟȻ R ཟɁᩖȺɂǾᢆو
ɂϦඨȪɑȬǿᢆوщ˿ᢉɁࡾ

3. ᣞɝᣱ࣊ F = ʞʍʋᴥmmᴦ

Execution of synchronized tapping 

cycle at a.

2 NOTE

1. For the Z-axis point, specify “Z � (20 

+ tap engaging length)”.  For the 

X-axis point, specify “X (100 � 2 u 

(20 + tap engaging length))”.

2. In the movement from the initial 

point to the point R, the rotary tool 

spindle is stopped.

3. Feedrate F = Pitch (mm)

C90.0; ......................................................................

C150.0;

C210.0;

C270.0;

C330.0;

b ᵻf Ⱥպఙࣻʉʍʞʽɺɿɮɹ
ʵɥᚐ

Execution of synchronized tapping 

cycle at b to f.

G80; .......................................................................... պఙࣻʉʍʞʽɺɿɮɹʵɁɷʭ
ʽʅʵ

Cancellation of synchronized 

tapping cycle mode.

G00 X200.0 Z100.0 M05;.......................................... Ϧඨᢆوщ˿ᢉɁࡾᢆو Stopping the rotary tool spindle

M46; ......................................................................... C ᢉፖᜓ Canceling the C-axis connection

M01;

:

Stops the Rotary Tool 
Spindle Rotation

Rotary Tool Spindle Normal 
Rotation after Dwell

Rotary Tool 
Spindle Reverse 
Rotation

Point R Initial Point

Rotary Tool Spindle 
Rotation Stop after 
Dwell

Stops the Rotary Tool 
Spindle Rotation

Rapid Traverse

Cutting Feed

Ϧඨᢆوщ˿ᢉɁࡾᢆو

ʓɰɱʵऻǾࡾᢆوщ˿ᢉඩᢆ

щ˿ᢉࡾᢆو
ᣡᢆ

R ཟ ɮʕʁʭʵཟ

ʓɰɱʵऻǾࡾᢆوщ˿
ᢉɁᢆوϦඨ

ᢆوщ˿ᢉɁࡾᢆو
Ϧඨ

ᣞɝ

Ғҭᣞɝ
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• ቼ 2 ˿ᢉ̈́റɁൡಽȺǾቼ 2 ˿ᢉϫȟᤣȨɟȹȗɞ • With the headstock 2 specification machine, spindle 2 is selected

• ɴʟʅʍʒʥʵʊɥΈႊȪȹȗɞ • Offset holder is being used

• X տȾպఙࣻʉʍʞʽɺɿɮɹʵɥ͎Ȭɞ • Synchronized tapping cycle is specified in the X-axis direction

1 “M560 щ˿ᢉᣡᢆʬ˂ʓˁɴʽǾM561ࡾᢆو щ˿ᢉᣡᢆࡾᢆو
ʬ˂ʓˁɴʟ ”ᴥ219 ʤ˂ʂᴦ

1 “M560 Rotary Tool Spindle Reverse Rotation Mode ON, M561 

Rotary Tool Spindle Reverse Rotation Mode OFF” (page 219)

1. ൈໄʟɳ˂ʨʍʒᴥൡಽҋᔸɁᜫްᴦ
Standard format (default setting)

ᴹ MC ̈́റᴻ
<MC specifications>

M329 S_ ;

G88 Z(W)_ C(H)_ X(U)_ R_ P_ F_ ;

ᴹ Y ᢉ̈́റᴻ
<Y-axis specifications>

M329 S_ ;

G88 Z(W)_ C(H)_ Y(V)_ X(U)_ R_ P_ F_ ;

2 าᜤ 2 NOTE

ɬʓʶʃ R ȾɂǾɮʕʁʭʵཟȞɜ R ཟɑȺɁᠾᫌȻտɥ͎
ȪɑȬǿϫᬂպఙࣻʉʍʞʽɺɿɮɹʵɁکնǾԡवϏɥ͎Ȫ
ɑȬǿᴥɮʽɹʶʫʽʉʵ͎ᴦ

For address R, specify the distance and direction from the initial 

point to the point R. For the side synchronized tapping cycle, 

specify the values as radius values. (Incremental commands)

2. F15 ʟɳ˂ʨʍʒ
F15 format

ᴹ MC ̈́റᴻ
<MC specifications>

M329 S_ ;

G19 G84.2 Z(W)_ C(H)_ X(U)_ R_ P_ F_ ;

ᴹ Y ᢉ̈́റᴻ
<Y-axis specifications>

M329 S_ ;

G19 G84.2 Z(W)_ C(H)_ Y(V)_ X(U)_ R_ P_ F_ ;

2 าᜤ 2 NOTE

ɬʓʶʃ R ȾɂǾR ཟɁͱᏚɥ͎ȪɑȬǿϫᬂպఙࣻʉʍʞʽ
ɺɿɮɹʵɁکնǾᄽवϏɥ͎ȪɑȬǿᴥɬʠʇʴʯ˂ʒ͎ᴦ

For address R, specify the point R position. For the side 

synchronized tapping cycle, specify the values as diameter values. 

(Absolute commands)

Stops the Rotary 
Tool Spindle 
Rotation

Rotary Tool Spindle 
Normal Rotation

Stops the Rotary Tool 
Spindle Rotation

Initial Point

Rotary Tool Spindle 
Rotation Stop after 
Dwell

Point R

Rotary Tool 
Spindle Reverse 
Rotation after 
Dwell

Rapid Traverse

Cutting Feed

щ˿ᢉɁࡾᢆو
Ϧඨᢆو

щ˿ᢉඩᢆࡾᢆو

Ϧඨᢆوщ˿ᢉɁࡾᢆو ɮʕʁʭʵཟ

ʓɰɱʵऻǾࡾᢆوщ˿ᢉ
ɁᢆوϦඨ

R ཟ

ʓɰɱʵऻǾࡾᢆوщ
˿ᢉᣡᢆ

ᣞɝ

Ғҭᣞɝ
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ᴷ Example:

ϫᬂպఙࣻʉʍʞʽɺɿɮɹʵɁΈႊศ Programming using the side face synchronized tapping 

cycle

a ᵻf Ⱥʞʍʋ 2 mmǾȨ 20 mm Ɂʉʍʡӏࡾɥպఙ
ࣻʉʍʞʽɺɿɮɹʵȺᚐȗɑȬǿ

To carry out the synchronized tapping cycle (pitch: 2 mm, 

depth: 20 mm) at a to f.

O1;

N1;

G99; .......................................................................... ᣞɝ͎ᢆوු Calling the feed per revolution mode

M45; ......................................................................... C ᢉፖ Connecting the spindle as the 

C-axis

G28 H0;..................................................................... C ᢉൡಽՁཟे࢜ Returning the C-axis to the machine 

zero point

G00 T0101;

G97; .......................................................................... ˢްҤॅ࣊ᣱᢆوщ˿ᢉࡾᢆو
͎

Calling the constant rotary tool 

spindle speed control

X160.0 Z�30.0 C30.0; .............................................. aᴥZ�30.0, C30.0ᴦȝɛɆɮʕ
ʁʭʵཟᴥX160.0ᴦȾࡾщȟᣞɝ
ȺͱᏚขɔ

2 าᜤ

ɂϦඨȪȲৰȺᢆوщ˿ᢉɁࡾᢆو
Ȭǿ

Positioning at a (Z�30.0, C30.0) 

and initial point (X160.0) at a 

traverse rate.

2 NOTE

The rotary tool spindle is stopped.

M329 S300; .............................................................. պఙࣻʉʍʞʽɺ͎ Calling the synchronized tapping 

cycle

100

30

+X

+Z
I

C0

210q

150q 30q

90q

270q

3

2

1

4

5

6

330q

2
0

X130.0

X160.0

X60.0

X100.0

(Initial Point)

(Point R)

Dwell at hole bottom Movement by M329 G88 at a to f

Rapid Traverse

Cutting Feed

Normal Rotation Reverse 
Rotation

ᴥɮʕʁʭʵཟᴦ

ඩᢆ ᣡᢆ

ᴥR ཟᴦ

ሰࣄȺʓɰɱʵaᵻ fɁ M329 G88 ɁӦȠ

ᣞɝ

Ғҭᣞɝ
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ϫᬂպఙࣻᣡʉʍʞʽɺɿɮɹʵ Side Face Synchronized Reverse Tapping Cycle

ᴹ MC ̈́റᴻ
<MC specifications>

M329 S_ ;

G88.1 Z(W)_ C(H)_ X(U)_ R_ P_ F_ ;

ᴹ Y ᢉ̈́റᴻ
<Y-axis specifications>

M329 S_ ;

G88.1 Z(W)_ C(H)_ Y(V)_ X(U)_ R_ P_ F_ ;

2 าᜤ 2 NOTE

ɬʓʶʃ R ȾɂǾɮʕʁʭʵཟȞɜ R ཟɑȺɁᠾᫌȻտɥ͎Ȫ
ɑȬǿϫᬂպఙࣻᣡʉʍʞʽɺɿɮɹʵɁکնǾԡवϏɥ͎Ȫɑ
Ȭǿᴥɮʽɹʶʫʽʉʵ͎ᴦ

For address R, specify the distance and direction from the initial point 

to the point R. For the side synchronized reverse tapping cycle, specify 

the values as radius values. (Incremental commands)

G88 X_ R�15.0 F2.0; ................................................ a Ⱥպఙࣻʉʍʞʽɺɿɮɹʵɥ
ᚐ

2 าᜤ

1. X ᢉɁ͎ཟɂǾXᴥ100 � 2 uᴥ20 

+ ʉʍʡɁ᭥͇ȠɁᩋȨᴦᴦɥ

͎ȪȹȢȳȨȗǿ

2. ɮʕʁʭʵཟȻ R ཟɁᩖȺɂǾᢆو
ɂϦඨȪɑȬǿᢆوщ˿ᢉɁࡾ

3. ᣞɝᣱ࣊ F = ʞʍʋᴥmmᴦ

Execution of synchronized tapping 

cycle at a.

2 NOTE

1.  For the X-axis point, specify “X (100 

� 2 u (20 + tap engaging length))”.

2. In the movement from the initial 

point to the point R, the rotary tool 

spindle is stopped.

3. Feedrate F = Pitch (mm)

C90.0; ......................................................................

C150.0;

C210.0;

C270.0;

C330.0;

b ᵻf Ⱥպఙࣻʉʍʞʽɺɿɮɹ
ʵɥᚐ

Execution of synchronized tapping 

cycle at b to f.

G80; .......................................................................... պఙࣻʉʍʞʽɺɿɮɹʵɁɷʭ
ʽʅʵ

Cancellation of synchronized 

tapping cycle mode.

G00 X200.0 Z100.0 M05;.......................................... Ϧඨᢆوщ˿ᢉɁࡾᢆو Stopping the rotary tool spindle

M46; .......................................................................... C ᢉፖᜓ Canceling the C-axis connection

M01;

:

Stops the Rotary Tool Spindle 
Rotation

Rotary Tool Spindle Reverse Rotation

Stops the Rotary Tool Spindle Rotation Initial Point

Rotary Tool Spindle Rotation Stop after Dwell

Point R

Rotary Tool 
Spindle Normal 
Rotation after 
Dwell

Rapid Traverse

Cutting Feed

Ϧඨᢆوщ˿ᢉɁࡾᢆو

щ˿ᢉᣡᢆࡾᢆو

Ϧඨᢆوщ˿ᢉɁࡾᢆو ɮʕʁʭʵཟ

ʓɰɱʵऻǾࡾᢆوщ˿ᢉɁᢆوϦඨ

R ཟ

ʓɰɱʵऻǾࡾᢆوщ
˿ᢉඩᢆ

ᣞɝ

Ғҭᣞɝ
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˿ᢉպఙࣻʉʍʞʽɺɿɮɹʵᴥM329 G84ᴦᴥɴʡʁʱʽᴦ Spindle Synchronized Tapping Cycle (M329 G84) 

(Option)

உҭʬ˂ʓǾ˿ᢉ˹॑ᴥʹ˂ɹɁᢆو˹॑ᴦȾʉʍʡӏࡾ
ɥᚐȗɑȬǿ

The M329 G84 command is used to execute a tapping 

operation at the center of the spindle (rotational center of 

workpiece).

ȦɁɿɮɹʵȺɂ˿ᢉɁᢆوȻ Z ᢉɁᣞɝȟࢠȾպఙȪɑȬǿ This tapping cycle allows the Z-axis feed to be always 

synchronized with spindle revolution.

7า 7 CAUTION

պఙࣻʉʍʞʽɺɿɮɹʵӦͽ˹ȾȐࢠϦඨȑʦʉʽȝɛ
Ɇ@ᴥʴʅʍʒᴦɷ˂ȾɛɞϦඨͽɥᚐȶȲکնɂǾʹ˂
ɹɗҒҭࡾщɁৰɥɛȢᝩɌȹȞɜǾ৳ȾᢉሉӦɥᚐȶ
ȹȢȳȨȗǿ
ᵘʹ˂ɹɗҒҭࡾщɁᚗሶɗࢱຒǾൡಽɁᆍૺᵚ

When the [EMERGENCY STOP] (Emergency Stop) button 

or @ (RESET) key has been pressed to stop the machine 

during a synchronized tapping operation, carefully move 

the axes after checking the workpiece and cutting tool 

carefully for damage.

[Workpiece and cutting tool collision, or interference/ 

Machine damage]

2 าᜤ 2 NOTE

1. պఙࣻʉʍʞʽɺɿɮɹʵӦͽ˹Ⱦᣞɝᣱ࣊ɗ˿ᢉᢆوᣱ࣊ȟ۰
ԇȬɞȻǾˢްɁʞʍʋɁɀȫȟҒɟȽȗȲɔǾպఙࣻʉʍʞʽ
ɺӦͽ˹Ǿᣞɝɴ˂ʚʳɮʓȝɛɆ˿ᢉɴ˂ʚʳɮʓɂ 100% Ⱦ
ِްȨɟɑȬǿ

1. During synchronized tapping cycle, feedrate override and spindle 

speed override are fixed to 100% because a fixed lead thread 

cannot be cut if feedrate or spindle speed is changed during 

synchronized tapping cycle.

2. պఙࣻʉʍʞʽɺɿɮɹʵӦͽ˹ǾʓʳɮʳʽൡᑤɂིӛȺȬǿ 2. The dry run function is invalid during the execution of a 

synchronized tapping cycle.

3. պఙࣻʉʍʞʽɺɿɮɹʵɂǾ˿ᢉɁᢆوɥϦඨȨȮȲৰȺ
͎ȪȹȢȳȨȗǿ

3. Call the synchronized tapping cycle while the spindle is stopped.

4. պఙࣻʉʍʞʽɺɿɮɹʵ˹Ɂ˿ᢉᢆوᣱ࣊ȾɂҤ᪅ȟȕɝɑ
Ȭǿ

4. During synchronized tapping operation, there is a restriction on 

spindle speeds.

ᴷ Example:

M329 G84ᴥպఙࣻʉʍʞʽɺɿɮɹʵᴦɁΈႊศ Programming using M329 G84 (Synchronized tapping 

cycle)

˿ᢉ˹॑Ⱦʞʍʋ 1.25 mmǾȨ 15 mm Ɂʉʍʡӏࡾɥպ
ఙࣻʉʍʞʽɺɿɮɹʵᴥM329 G84ᴦȺᚐȗɑȬǿ

To carry out the synchronized tapping cycle (M329 G84) 

(pitch: 1.25 mm, depth: 15 mm) at the center of the spindle.

Normal Rotation

Rotation Stop

Rapid Traverse

Cutting Feed

Reverse Rotation

Ϧඨᢆو

ᣞɝ

Ғҭᣞɝ

ᣡᢆ

ඩᢆ

M329 S_ ;

G84 X(U)_ Z(W)_ R_ P_ F_ ;

G80;

O0001;

N1;

G99; .......................................................................... ᣞɝ͎ᢆوු Calling the feed per revolution mode

G00 T0101;

G97; .......................................................................... ˿ᢉᢆوᣱ࣊ˢްҤॅ Calling the constant spindle speed 

control

X0 Z30.0; .................................................................. ˿ᢉ˹॑ᴥX0ᴦȝɛɆɮʕʁʭʵ
ཟᴥZ30.0ᴦȾͱᏚขɔ

2 าᜤ

˿ᢉɁᢆوɂϦඨȪȲৰȺȬǿ

Positioning at the center of the 

spindle (X0) and initial point (Z30.0)

2 NOTE

The spindle rotation is stopped.
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2-4 ʦ˂ʴʽɺɿɮɹʵ
Boring Cycle

Z ᴪտᴥብᬂᴦᴬ X ᴪտᴥϫᬂᴦȾሰɥȕȤȹǾሰࣄȺ
ʓɰɱʵɥᚐȶȹȞɜҒҭᣞɝȺɞሰȕȤɿɮɹʵȺȬǿ
ȝɕȾʴ˂ʨɗʦ˂ʴʽɺӏࡾɥᚐșȻȠȾΈႊȪɑȬǿ

The boring cycle carries out drilling in the �Z (end face)/�X 

(side face) directions and returns the tool at a cutting federate.

2 าᜤ 2 NOTE

ሰࣄཟȞɜ R ཟɑȺɂǾҒҭᣞɝᣱ࣊Ɂ 2 ςȺሉӦȪɑȬǿ Return movement from the hole bottom to the point R is executed at 

the feedrate twice the specified cutting feedrate.

ᴹብᬂʦ˂ʴʽɺɿɮɹʵᴻ <End Face Boring Cycle>

1. ൈໄʟɳ˂ʨʍʒᴥൡಽҋᔸɁᜫްᴦ
Standard format (default setting)

ᴹ MC ̈́റᴻ
<MC specifications>

G85 X(U)_ C(H)_ Z(W)_ R_ P_ F_ ;

ᴹ Y ᢉ̈́റᴻ
<Y-axis specifications>

G85 X(U)_ C(H)_ Y(V)_ Z(W)_ R_ P_ F_ ;

2 าᜤ 2 NOTE

ɬʓʶʃ R ȾɂǾɮʕʁʭʵཟȞɜ R ཟɑȺɁᠾᫌȻտɥ͎
ȪɑȬǿᴥɮʽɹʶʫʽʉʵ͎ᴦ

For address R, specify the distance and direction from the initial 

point to the point R. (Incremental commands)

2. F15 ʟɳ˂ʨʍʒ
F15 format

ᴹ MC ̈́റᴻ
<MC specifications>

G17 G89* X(U)_ C(H)_ Z(W)_ R_ P_ F_ ;

M329 S300; .............................................................. պఙࣻʉʍʞʽɺ͎ Calling the synchronized tapping 

cycle

G84 Z�_R�15.0 F1.25; ............................................. ˿ᢉ˹॑Ⱥպఙࣻʉʍʞʽɺɿɮ
ɹʵᴥM329 G84ᴦɥᚐ

5•ᣞɝᣱ࣊ F = ʞʍʋᴥmmᴦ= 
1.25 mm

x Z ᢉɁ͎ཟɂǾZ �ᴥʉʍʡɁ
Ȩ + ʉʍʡɁ᭥͇ȠɁᩋȨᴦ
ɥ͎ȪȹȢȳȨȗǿ

Executing the face synchronized 

tapping cycle (M329 G84) at the 

spindle center

5•Feedrate F = Pitch (mm) = 1.25 

(mm)

x For the Z-axis point, specify “Z � 

(depth of tap + tap engaging 

length)”.

G80; .......................................................................... ብᬂպఙࣻʉʍʞʽɺɿɮɹʵ
ᴥM329 G84ᴦɁɷʭʽʅʵ

Canceling the face synchronized 

tapping cycle mode (M329 G84)

G00 X200.0 Z100.0 M05;.......................................... ˿ᢉɁᢆوϦඨ Stopping the spindle rotation

(G99;)........................................................................ ᴥුᢆوᣞɝ͎ᴦ (Calling the feed per revolution 

mode)

M01;

Point R

Dwell Initial Point
Rapid Traverse

Cutting Feed

R ཟ

ʓɰɱʵ ɮʕʁʭʵཟ
ᣞɝ

Ғҭᣞɝ
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ᴹ Y ᢉ̈́റᴻ
<Y-axis specifications>

G17 G89* X(U)_ C(H)_ Y(V)_ Z(W)_ R_ P_ F_ ;

2 าᜤ 2 NOTE

1. ɬʓʶʃ R ȾɂǾR ཟɁͱᏚɥ͎ȪɑȬǿᴥɬʠʇʴʯ˂ʒ
͎ᴦ

1. For address R, specify the point R position. (Absolute 

commands)

2. * ɬʓʶʃ P Ɂ͎ɥᅁႩȬɞکնɂǾG85 ɥ͎ǿ 2. * When omitting address P, specify a G85 command instead of 

a G89 command.

ᴷ Example:

ብᬂʦ˂ʴʽɺɿɮɹʵɁΈႊศ Programming the end face boring cycle

a ᵻf Ⱥʦ˂ʴʽɺɿɮɹʵɥᚐȗɑȬǿ To carry out the boring cycle at a to f.

O1;

N1;

G98; .......................................................................... ුґᣞɝ͎ Specifying the feed per minute 

mode

M45; .......................................................................... C ᢉፖȕɞȗɂቼ 1 ˿ᢉɁ C ᢉ
ፖ

Connecting the spindle or spindle 1 

as the C-axis

G28 H0;..................................................................... C ᢉൡಽՁཟे࢜ Returning the C-axis to the machine 

zero point

G00 T0101;

G97 S1000 M13;....................................................... 1000 min�1 Ɂᢆوᣱ࣊Ⱥࡾᢆوщ
˿ᢉඩᢆ

Starting the rotary tool spindle in the 

normal direction at 1000 min�1

X150.0 Z30.0 C30.0; ................................................ aᴥX150.0, C30.0ᴦȝɛɆɮʕ
ʁʭʵཟᴥZ30.0ᴦ

Positioning at a (X150.0, C30.0) 

and initial point (Z30.0) at a rapid 

traverse rate.

G85 Z�15.0 R�27.0 P100 F100; ............................... a Ⱥʦ˂ʴʽɺɿɮɹʵɥᚐ Execution of boring cycle at a

• Z�15.0............................................................ ሰࣄɁͱᏚ Z coordinate value of point Z (hole 

bottom)

• R�27.0 ........................................................... ɮʕʁʭʵཟȞɜ R ཟɑȺɁᠾᫌ
Ȼտ

Specifies the distance and direction 

from initial point to point R.

• P100 .............................................................. ሰࣄȺɁʓɰɱʵᩖ 0.1 ᇽ
щ˿ᢉࡾᢆو 1 ȕȲɝɁᩖᢆو
ᴥᇽᴦ

= 0.06 < 0.1ᴥᇽᴦ
ȻȽɝǾࡾᢆوщ˿ᢉɂ 1 ͏ᢆو
ȪɑȬǿᢆو˨

Dwell period at hole bottom for 0.1 

seconds.

Rotary tool spindle 1 rotation 

time (sec)

= 0.06 < 0.1 (sec)

thus, the rotary tool spindle turns 

more than one rotation.

• F100............................................................... ᣞɝᣱ࣊ 100 mm/min Specifies the feedrate in ordinary 

control 100 mm/min

6

5

4

3

2

1

P.C.D 150

210°

150°

330°

30°

C0

90°

270°

15

Z3.0
Z3.0

Z30.0
Z30.0

Rapid Traverse

Cutting Feed

(Point R) (Initial Point)

Dwell at hole bottom for 0.1 sec

Movement by G85 at a to f

ᣞɝ

Ғҭᣞɝ

ᴥR ཟᴦ ᴥɮʕʁʭʵཟᴦ

ሰࣄȺʓɰɱʵ 0.1 ᇽ
aᵻ fɁ G85 ɁӦȠ

=
60ᴥᇽᴦ

ᴥmin�1ᴦ࣊ᣱᢆوщ˿ᢉࡾᢆو
=

60 (sec)

Rotary tool spindle speed (min�1)
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ᴹϫᬂʦ˂ʴʽɺɿɮɹʵᴻ <Side Face Boring Cycle>

1. ൈໄʟɳ˂ʨʍʒᴥൡಽҋᔸɁᜫްᴦ
Standard format (default setting)

ᴹ MC ̈́റᴻ
<MC specifications>

G89 Z(W)_ C(H)_ X(U)_ R_ P_ F_ ;

ᴹ Y ᢉ̈́റᴻ
<Y-axis specifications>

G89 Z(W)_ C(H)_ Y(V)_ X(U)_ R_ P_ F_ ;

2 าᜤ 2 NOTE

ɬʓʶʃ R ȾɂǾɮʕʁʭʵཟȞɜ R ཟɑȺɁᠾᫌȻտɥ͎
ȪɑȬǿϫᬂʦ˂ʴʽɺɺɿɮɹʵɁکնǾԡवϏɥ͎Ȫɑ
Ȭǿᴥɮʽɹʶʫʽʉʵ͎ᴦ

For address R, specify the distance and direction from the initial 

point to the point R. For the side boring cycle, specify the values as 

radius values. (Incremental commands)

2. F15 ʟɳ˂ʨʍʒ
F15 format

ᴹ MC ̈́റᴻ
<MC specifications>

G19 G89* Z(W)_ C(H)_ X(U)_ R_ P_ F_ ;

ᴹ Y ᢉ̈́റᴻ
<Y-axis specifications>

G19 G89* Z(W)_ C(H)_ Y(V)_ X(U)_ R_ P_ F_ ;

2 าᜤ 2 NOTE

1. ɬʓʶʃ R ȾɂǾR ཟɁͱᏚɥ͎ȪɑȬǿϫᬂʦ˂ʴʽɺ
ɺɿɮɹʵɁکնǾᄽवϏɥ͎ȪɑȬǿᴥɬʠʇʴʯ˂ʒ
͎ᴦ

1. For address R, specify the point R position. For the side boring 

cycle, specify the values as diameter values. (Absolute 

commands)

2. * ɬʓʶʃ P Ɂ͎ɥᅁႩȬɞکնɂǾG85 ɥ͎ǿ 2. * When omitting address P, specify a G85 command instead of 

a G89 command.

C90.0; ......................................................................

C150.0;

C210.0;

C270.0;

C330.0;

b ᵻf Ⱥʦ˂ʴʽɺɿɮɹʵɥ
ᚐ

Execution of boring cycle at b to f

G80; .......................................................................... ʦ˂ʴʽɺɿɮɹʵɁɷʭʽʅʵ Cancellation of boring cycle.

G00 X200.0 Z100.0 M05;.......................................... Ϧඨᢆوщ˿ᢉɁࡾᢆو Stopping the rotary tool spindle

M46; .......................................................................... C ᢉፖᜓ Canceling the C-axis connection

G99; .......................................................................... ᣞɝ͎ᢆوු Specifying the feed per revolution 

mode

M01;

:

Initial Point

Point R

Dwell

Rapid Traverse

Cutting Feed

ɮʕʁʭʵཟ

R ཟ

ʓɰɱʵ

ᣞɝ

Ғҭᣞɝ
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ᴷ Example:

ϫᬂʦ˂ʴʽɺɿɮɹʵɁΈႊศ Programming the side face boring cycle

a ᵻf Ⱥʦ˂ʴʽɺɿɮɹʵɥᚐȗɑȬǿ To carry out the boring cycle at a to f.

O1;

N1;

G98; .......................................................................... ුґᣞɝ͎ Specifying the feed per minute 

mode

M45; .......................................................................... C ᢉፖȕɞȗɂቼ 1 ˿ᢉɁ C ᢉ
ፖ

Connecting the spindle or spindle 1 

as the C-axis

G28 H0;..................................................................... C ᢉൡಽՁཟे࢜ Returning the C-axis to the machine 

zero point

G00 T0101;

G97 S1000 M13;....................................................... 1000 min�1 Ɂᢆوᣱ࣊Ⱥࡾᢆوщ
˿ᢉඩᢆ

Starting the rotary tool spindle in the 

normal direction at 1000 min�1

X160.0 Z�30.0 C30.0; .............................................. aᴥZ-30.0, C30.0ᴦȝɛɆɮʕʁʭ
ʵཟᴥX160.0ᴦȾࡾщȟᣞɝȺͱ
Ꮪขɔ

Positioning at a (Z�30.0, C30.0) 

and initial point (X160.0) at a 

traverse rate

G89 X70.0 R�27.0 P100 F100; ................................. a Ⱥʦ˂ʴʽɺɿɮɹʵɥᚐ Execution of boring cycle at a

• X70.0.............................................................. ሰࣄɁͱᏚ X coordinate value of point X (hole 

bottom)

• R�27.0 ........................................................... ɮʕʁʭʵཟȞɜ R ཟɑȺɁᠾᫌ
Ȼտ

Specifies the distance and direction 

from initial point to point R

100

30

+X

+Z C0

210°

150° 30°

90°

270°

3

2

1

4

5

6

330°

15

X100.0

X70.0

X160.0

X106.0

(Initial Point)

(Point R)

Dwell at hole bottom for 0.1 sec Movement by G89 at a to f

Rapid Traverse

Cutting Feed

ᴥɮʕʁʭʵཟᴦ

ᴥR ཟᴦ

ሰࣄȺʓɰɱʵ 0.1 ᇽaᵻ fɁ G89 ɁӦȠ

ᣞɝ

Ғҭᣞɝ
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• P100 .............................................................. ሰࣄȺɁʓɰɱʵᩖ 0.1 ᇽ
щ˿ᢉࡾᢆو 1 ȕȲɝɁᩖᢆو
ᴥᇽᴦ

= 0.06 < 0.1ᴥᇽᴦ
ȻȽɝǾࡾᢆوщ˿ᢉɂ 1 ͏ᢆو
ȪɑȬǿᢆو˨

Dwell period at hole bottom for 0.1 

seconds.

Rotary tool spindle 1 rotation 

time (sec)

= 0.06 < 0.1 (sec) 

thus, the rotary tool spindle turns 

more than one rotation.

• F100............................................................... ᣞɝᣱ࣊ 100 mm/min Specifies the feedrate in ordinary 

control 100 mm/min

C90.0; ......................................................................

C150.0;

C210.0;

C270.0;

C330.0;

b ᵻf Ⱥʦ˂ʴʽɺɿɮɹʵɥ
ᚐ

Execution of boring cycle at b to f

G80; .......................................................................... ʦ˂ʴʽɺɿɮɹʵɁɷʭʽʅʵ Cancellation of boring cycle.

G00 X200.0 Z100.0 M05;.......................................... Ϧඨᢆوщ˿ᢉɁࡾᢆو Stopping the rotary tool spindle

M46; ......................................................................... C ᢉፖᜓ Canceling the C-axis connection

G99; .......................................................................... ᣞɝ͎ᢆوු Specifying the feed per revolution 

mode

M01;

:

=
60ᴥᇽᴦ

ᴥmin�1ᴦ࣊ᣱᢆوщ˿ᢉࡾᢆو
=

60 (sec)

Rotary tool spindle speed (min�1)
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1 ʡʷɺʳʪ
EXAMPLE PROGRAMS

պȫʹ˂ɹɥӏࡾȬɞȾȪȹɕǾࢠȾ۹ȢɁӏࡾศȝɛ
ɆʡʷɺʳʪศȟȕɝɑȬǿȦȦȺɂˢȻȪȹǾɛȢΈ
ႊȬɞȻ९ɢɟɞɕɁȾȷȗȹᝢȪɑȬǿ

A variety of machining methods and programming methods are 

used when machining workpieces. This section describes 

programs which will be used frequently in actual production.

ȦɟɜɁɥՎᐎȾȝറɁ̜̈́ȾȕȶȲǾɛɝɛȗศɥ
ȷȤҋȪȹȢȳȨȗǿ̜̈́Ɂю߁ȾɛȶȹɂǾȦɁศɗ
ୣϏȟᤛҒȺȽȗکնɕȕɝɑȬɁȺาȪȹȢȳȨȗǿ

Study these example programs and then create programs 

which better suit your actual production requirements.  Note 

that the programming methods and values shown in the 

example programs may not apply to your specific needs.

8ឬ֖ 8WARNING

1. ȝറȾɛȶȹӏࡾȨɟɞʹ˂ɹɁయɗढɂ۹ሗ۹റ

ȾɢȲɞȲɔǾࣷᇋȺɂȰɟɜɁȬɌȹɥੰ૱ȬɞȦȻȟ
ȺȠɑȮɦǿȪȲȟȶȹǾʹ˂ɹɁɹʳʽʡศɗ˿ᢉɁ
ȽȼɁࢥǾҒᣅɒᦀǾҒᣅɒ࣊ǾҒҭɁᣞɝᣱ࣊ᣱᢆو
ӏࡾస͔ɂǾȝറȟ͖ɥɕȶȹขްȪȹȢȳȨȗǿ

1. Workpiece materials and shapes vary widely among 

machine users.  Mori Seiki cannot predict the 

workpiece clamping method, spindle speed, feedrate, 

depth of cut, and width of cut, etc., that will be required 

in each case and it is therefore the users' responsibility 

to determine the appropriate settings.  

ȝറȺʹ˂ɹɁɹʳʽʡศɗӏࡾస͔ɥขްȪȞɀɞ
նɂǾࣷᇋɿ˂ʝʃᩌȾȧᣵፅȢȳȨȗǿک

ᵘʹ˂ɹǾҒҭࡾщɁ᭣ɆҋȪǾ̷ᡵ̜ǾൡಽɁᆍૺᵚ

If you have difficulty determining these conditions, 

consult the Mori Seiki Service Department.  

[Workpiece, cutting tool ejection/Serious injury/

Machine damage]

2. ȦȦȺᜤᢐȪȹȗɞʡʷɺʳʪɂǾȬɌȹɁൡಽȾߦख़Ȫ

ȹȗɞɢȤȺɂȕɝɑȮɦǿȝറȟ᠔оȨɟȲൡಽɁᑤ
ӌɥԚґੰ૱ȪȲ˨ȺǾఊᤛȽʡʷɺʳʪɥͽȪǾާп
ɥᐎਁȪȹӏࡾɥᚐȶȹȢȳȨȗǿ

ᵘʹ˂ɹǾҒҭࡾщɁ᭣ɆҋȪǾ̷ᡵ̜ǾൡಽɁᆍૺᵚ

2. The programs given in this section are not applicable 

to all types of machines.  Programs must be written 

while taking the performance of the machine into 

consideration and be executed with due consideration 

given to safety.  

[Workpiece, cutting tool ejection/Serious injury/

Machine damage]

1-1 ҒඑȠӏࡾ
Notching

ൈᛃᩖɥΈႊᴦ࣋ᴥࢥᬂ̝ Width between Two Faces (Using Polar Coordinate 

Interpolation)

ᴹӏᬂَࡾᴻ <Part Drawing>

ᴹࡾщᴻ <Tool>

φ5
5

10 37.75

40

I1
2

End mill
ɲʽʓʩʵ
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ᴹʡʷɺʳʪᴻ <Program>

ᴥYࢥᬂ̝ ᢉɥΈႊᴦ Width between Two Faces (Using Y-Axis)

ᴹӏᬂَࡾᴻ <Part Drawing>

O1;

M45;

G28 H0;

G00 T0101;

G97 S*** M13;

X80.0 Z10.0;

0 G98 G01 Z�10.0F***;

G12.1 (G112); ࣋ൈᛃᩖʬ˂ʓ Polar coordinate interpolation mode

a G42 G01 X60.0F****;

b C20.0 F****;

c X�60.0 F***;

d C�20.0 F****;

e X60.0 F***;

f C0 F****;

0 G40 X80.0;

G13.1 (G113);

G00 Z10.0;

G00 X200.0 Z200.0 M5;

M46;

M30;

G12.1 (G112); ................................................... ࣋ൈʬ˂ʓᩒܿ Polar coordinate interpolation mode 

start

G13.1 (G113); ................................................... ࣋ൈʬ˂ʓጶ̘ Polar coordinate interpolation mode 

end

F***;.................................................................... ࣊᪨Ⱦҭɞᣞɝᣱ Actual cutting feedrate

F****; .................................................................. ᣱɔɁᣞɝᣱ࣊ Relatively rapid traverse rate

1

5

6

+X

+C

�X

�C

2

3

4

0

X-Axis Value in Diameter
C-Axis Value in Radius

X ᢉɂᄽवϏ
C ᢉɂԡवϏ

φ5
5

10 37.75

40
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ᴹࡾщᴻ <Tool>

ᴹʡʷɺʳʪᴻ <Program>

фᜏᴥ࣋ൈᛃᩖɥΈႊᴦ Hexagon (Using Polar Coordinate Interpolation)

ᴹӏᬂَࡾᴻ <Part Drawing>

I1
2

End mill
ɲʽʓʩʵ

O0001;

N1;

M69;

G98 G17 M45;

G28 H0;

G00 T0909;

G97 S*** M13;

a G00 X80.0 Y25.0 Z10.0 C0 M08;

Z�10.0;

b G41 G01 X40.0 F***;

c Y�20.0 F***;

d G40 G00 X80.0;

e Y25.0;

C180.0;

f G41 G01 X40.0 F***;

g Y�20.0 F***;

h G40 G00 X80.0;

G18 Z10.0 M09;

X300.0 Y0 Z150.0 M05;

M46;

M30;

Y

X C0q

18.875

40

20

20

25

Y-Axis Value in Radius
X-Axis Value in Diameter

Y ᢉɂԡवϏ
X ᢉɂᄽवϏ

φ5
5

34
.6

42

40

10 20
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ᴹࡾщᴻ <Tool>

ᴹʡʷɺʳʪᴻ <Program>

࣋ൈᛃᩖʬ˂ʓᩒܿᴥG12.1ᴥG112ᴦᴦɥ͎ȪȲৰȺ C

ᢉȟ 0 щᴥɲʽʓʩʵᴦɂࡾȾȽɝȰɁȲɔ࣊ bɁͱᏚȺɂ
ȽȢ a ɁͱᏚȾȽɝɑȬǿ࣋ൈᛃᩖʬ˂ʓa ɁͱᏚȞɜ
G01 ͎Ⱦȹ bͱᏚɑȺሉӦȨȮɑȬǿ

When the polar coordinate interpolation mode is called (G12.1 

(G112)), the C-axis is set at 0-degree so that the tool (end mill) 

is located at the position a instead of the position b. Move 

the tool from the position a to b in the polar coordinate 

interpolation mode by specifying a G01 command.

I1
2

End mill
ɲʽʓʩʵ

O1;

M45;

G28 H0;

G00 T0101;

G97 S*** M13;

X90.0 Z10.0;

0 G98 G01 Z�10.0F***;

G12.1 (G112); ࣋ൈᛃᩖʬ˂ʓ Polar coordinate interpolation mode

a G42 G01 X80.0 F****;

b C17.321 F***;

c X�20.0;

d X�40.0 C0;

e X�20.0 C�17.321;

f X20.0;

g X40.0 C0;

h X20.0 C17.321;

i G40 X90.0 F****;

j C0;

G13.1 (G113);

G00 Z10.0;

G00 X200.0 Z200.0 M5;

M46;

M30;

G12.1 (G112); ................................................... ࣋ൈʬ˂ʓᩒܿ Polar coordinate interpolation mode 

start

G13.1 (G113); ................................................... ࣋ൈʬ˂ʓጶ̘ Polar coordinate interpolation mode 

end

F***;.................................................................... ࣊᪨Ⱦҭɞᣞɝᣱ Actual cutting feedrate

F****; .................................................................. ᣱɔɁᣞɝᣱ࣊ Relatively rapid traverse rate

17.321

20

10

30q
01

2

3

4

5

6

7

8 9

10
+X

+C

�X

�C

X-Axis Value in Diameter
C-Axis Value in Radius

X ᢉɂᄽवϏ
C ᢉɂԡवϏ
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фᜏᴥY ᢉɥΈႊᴦ Hexagon (Using Y-Axis)

ᴹӏᬂَࡾᴻ <Part Drawing>

ᴹࡾщᴻ <Tool>

ᴹʡʷɺʳʪᴻ <Program>

ᴹʫɮʽʡʷɺʳʪᴻ <Main Program>

φ5
5

34
.6

42

40

10 20

I1
2

End mill
ɲʽʓʩʵ

C0q

Y

X

40

17.321

25

25

Y-Axis Value in Radius
X-Axis Value in Diameter

Y ᢉɂԡवϏ
X ᢉɂᄽवϏ

O0001;

N1;

M69;

G98 G17 M45;

G28 H0;

G00 T0909;

G97 S*** M13;

G00 X80.0 Y25.0 Z10.0 C0 M08;

Z�10.0;

M98 P1001;

G00 C60.0;

M98 P1001;

G00 C120.0;

M98 P1001;

G00 C180.0;

M98 P1001;

G00 C240.0;

M98 P1001;

G00 C300.0;

M98 P1001;

G18 G00 Z10.0 M09;

X300.0 Y0 Z150.0 M05;

M46;

M30;
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ᴹɿʠʡʷɺʳʪᴻ <Sub-Program>

1-2 ɷ˂ӏࡾᴥY ᢉɥΈႊᴦ
Keyway Milling (Using Y-Axis)

ᴹӏᬂَࡾᴻ <Part Drawing>

ᴹࡾщᴻ <Tool>

ᴹʡʷɺʳʪᴻ <Program>

O0001;

a G00 X80.0 Y25.0 M68;

b G41 G01 X34.642 F***;

c Y�25.0 F***;

d G40 G00 X80.0;

Y25.0 M69;

M99;

I40

R6 R6

30 30

70

10

12

12

5

I10

End mill
ɲʽʓʩʵ
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ᴹʫɮʽʡʷɺʳʪᴻ <Main Program>

ᴹɿʠʡʷɺʳʪᴻ <Sub-Program>

1-3 ʋʭʍɹʹ˂ɹӏࡾ
Chuck-Work Programming

1) ʋʭʍɷʽɺϫȻӏࡾϫɥ೫Ȭɞǿ 1) Determine which side to be machined and which side to be 

chucked.

I60 ϫɥʋʭʍɷʽɺȪȹӏࡾȬɞɕɁȻȪɑȬǿ The workpiece should be machined with the 60 mm 

diameter section chucked.

O0002;

M69;

G98 G19 M45;

G28 H0;

G00 T0909;

G97 S*** M13;

G00 X50.0 Y0 Z10.0 C0 M08;

Z�16.0;

M98 P1002;

G00 C90.0;

M98 P1002;

G00 C180.0;

M98 P1002;

G00 C270.0;

M98 P1002;

G18 G00 Z10.0 M09;

X300.0 Y0 Z150.0 M05;

M46;

M30;

O1002;

G00 X50.0 Y0 M68;

G01 X42.0 F***;

X30.0 F***;

G41 Y�6.0;

Z�24.0;

G03 Y6.0 R6.0;

G01 Z�16.0;

G03 Y�6.0 R6.0;

G40 G01 Y0;

G00 X50.0;

M69;

M99;

C1

C1

10 20 20

4450 3060φ φ φ φ
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8ឬ֖ 8WARNING

ʹ˂ɹɥӏࡾȬɞکնɂǾԚґȽʋʭʍɷʽɺ͍ɥᆬίȪ
ᆬȾʹ˂ɹɥੰધȪȹȢȳȨȗǿɑȲǾ॒ᛵȾख़ȫȹ॑
ઃիȺʹ˂ɹɥୈધȪȹȢȳȨȗǿᴥ॑ઃ̈́റ / ቼ 2 ˿ᢉ
॑ઃ̈́റᴦ

ᵘʹ˂ɹɁ᭣ɆҋȪǾ̷ᡵ̜ǾൡಽɁᆍૺᵚ

Before starting cutting, clamp the workpiece securely 

with enough chucking allowance. Support the 

workpiece with the tailstock if necessary. (Tailstock 

specifications/Spindle 2 tailstock specifications)

[Workpiece ejection/Serious injury/Machine damage]

2) َᬂɥ NC َᬂȾ۰Ȭɞǿ 2) Translate the part drawing into the drawing for NC 

operation/programming.

ʡʷɺʳʪɥͽȬɞȻȠȾ͎ȬɞߤศȟǾɅȻᄻȺґ
ȞɞɛșȾǾߤศɥంȠᄽȪɑȬǿ

On the drawing, enter the dimensions to be used for 

programming.

3) ɝ͍ɥ೫Ȭɞǿ 3) Study the cutting allowance.

ጨయَᬂɥͽȪǾብᬂɁɝ͍ɥ 1.5 mm ȻȪɑȬǿ Draw the blank workpiece.  The stock on the end face 

should be 1.5 mm.

4) щɥขްȬɞǿࡾ 4) Determine the tools to be used.

X6
0.

0

X5
8.

0

X5
0.

0

X4
4.

0

X3
0.

0

X2
8.

0

X2
6.

0

Z−51.0

Z−50.0
Z−40.0

Z−20.0

Z −1.0

Z0

Z1.0

X0

1.5

φ6
0

щջࡾ
Tool Name

ҏа R

Nose R

ʉʶʍʒʢʍʓʃ
ʐ˂ʁʱʽႭհ

Turret Head Sta-

tion No.

ብᬂǾ۶वࡾщᴥᔳӏࡾႊᴦ
Facing and O.D. turning (for rough cutting)

0.8 1
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5) ̈́˨ȥɁҒҭస͔ɥขްȪǾ̈́˨ȥӏࡾɁʛ˂ʒʡʷɺʳ
ʪɥͽȬɞǿᴥҏа R0ᴦ

5) Determine the finishing conditions (cutting speeds, 

feedrates), and create the part program for finishing.  (Tool 

nose radius:  0)

ብᬂǾ۶वࡾщᴥ̈́˨ȥӏࡾႊᴦ
Facing and O.D. turning (for finish cutting)

0.8 2

щջࡾ
Tool Name

ҏа R

Nose R

ʉʶʍʒʢʍʓʃ
ʐ˂ʁʱʽႭհ

Turret Head Sta-

tion No.

N2;

G50 S2000; .............................................................. ᒲӦᤆᢆ˹Ɂቼ 1 ˿ᢉɁఊᯚᢆو
ᣱ࣊ɥ 2000 min�1 Ⱦᜫް

Setting the spindle 1 speed limit for 

automatic operation at 2000 min�1

G00 T0202; .............................................................. 2 ႭɁࡾщҾҋȪ Rotating the turret to index No. 2 

tool

G96 S180 M03; ........................................................ Ғҭᣱ࣊ 180 m/min Ⱥቼ 1 ˿ᢉඩ
ᢆ

Starting the spindle 1 in the normal 

direction at the cutting speed of 

180 m/min

X34.0 Z20.0; ............................................................ ͏˩̈́˨ȥӏࡾɁʡʷɺʳʪ The following is for finishing

G01 Z0 F1.0; • ብᬂҒҭɁᣞɝᣱ࣊ᴷ
0.15 mm/rev

• Feedrate for facing: 

0.15 mm/rev

X0 F0.15; • ۶वҒҭɁᣞɝᣱ࣊ᴷ
0.2 mm/rev

• Feedrate for O.D. cutting: 

0.2 mm/rev

G00 X26.0 Z1.0;

G01 X30.0 Z�1.0 F0.2;

Z�20.0;

X44.0;

X50.0 Z�40.0;

Z�50.0;

X58.0;

X62.0 Z�52.0;

G00 U1.0 Z20.0 M09;

X100.0 Z100.0 M05; ................................................ ʉʶʍʒʢʍʓȟஉوȺȠɞͱᏚ
ȾሉӦ 

˿ᢉɁᢆوϦඨ

Moving to a position where the 

turret head can be rotated; the 

spindle stops.

M30;

X6
0.

0

X5
8.

0

X5
0.

0

X4
4.

0

X3
0.

0

X2
8.

0

X2
6.

0

Z−51.0

Z−50.0
Z−40.0

Z−20.0

Z −1.0

Z0

Z1.0

X0
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6) ̈́˨ȥ͍ǾᔳӏࡾɁҒҭస͔ɥขްȪǾᔳӏࡾɁʛ˂ʒʡ
ʷɺʳʪɥͽȬɞǿ

6) Determine the finishing allowance and the rough cutting 

conditions (depth of cuts, cutting speeds, and feedrates), 

and create the part program for rough cutting.

N1;

G50 S2000; .............................................................. ᒲӦᤆᢆ˹Ɂቼ 1 ˿ᢉɁఊᯚᢆو
ᣱ࣊ɥ 2000 min�1 Ⱦᜫް

Setting the spindle 1 speed limit for 

automatic operation at 2000 min�1

G00 T0101; .............................................................. 1 ႭɁࡾщҾҋȪ Rotating the turret to index No. 1 

tool

G96 S120 M03; ........................................................ Ғҭᣱ࣊ 120 m/min Ⱥቼ 1 ˿ᢉඩ
ᢆ

Starting the spindle 1 in the normal 

direction; surface speed is 120 m/

min.

X68.0 Z20.0 M08; ..................................................... ͏˩ᔳӏࡾɁʡʷɺʳʪ
• ብᬂӏࡾȺɂǾX10.0 ɑȺᣞɝᣱ
mm/rev, X0 0.2 ࣊ ɑȺᣞɝᣱ࣊
0.1 mm/rev

2 าᜤ

Ғҭᣱ࣊ˢްҤॅȺɂǾࡾщȟ˿ᢉ
˹॑ȾᣋȸȢɎȼǾ˿ᢉɁᢆوᣱ࣊
ɂᯚȢȽɝɑȬǿȪȞȪǾ“G50 S_ ;”

Ɂ͎ȾɛɝǾ˿ᢉɁᢆوᣱ࣊ɂ S

Ⱥ͎ȪȲ˿ᢉᢆوᣱ͏࣊˨ᯚȢȽ
ɜȽȗȲɔǾ˿ᢉ˹॑ɁᣋȢȺɂǾ
Ғҭᣱ࣊ȟͲȢȽɝɑȬǿȦɁȲɔǾ
ҏаȾȞȞɞ២ᔸȟ۾ȠȢȽɝʋʍ
ʡɁᆍૺɁՁىȾȷȽȟɝɑȬǿ
˿ᢉ˹॑ɁᣋȢȺɂǾᣞɝᣱ࣊ɥߴ
ȨȢȪȹǾҏаȾȞȞɞ២ᔸɥߴȨ
ȢȪȹȢȳȨȗǿ

• ۶वҒҭɁᣞɝᣱ࣊ᴷ
0.25 mm/rev

• X ᢉտɁ̈́˨ȥ͍ᴷ
0.3 mmᴥᄽवϏᴦ

• Z ᢉտɁ̈́˨ȥ͍ᴷ
0.1 mm

The following is for rough cutting

• Feedrate for facing: 

0.2 mm/rev up to X10.0 

0.1 mm/rev up to X0

2 NOTE

In the constant cutting speed mode, 

the spindle speed increases as the 

cutting tool moves closer to the center.  

However, since the spindle speed is 

clamped at the value specified with 

“G50 S_ ;”, the cutting speed will be 

lowered near the center of the spindle.  

Due to this, higher load is applied to 

the tool tip causing the insert to be 

broken.

Therefore, the feedrate must be 

lowered near the spindle center to 

reduce load applied to the tool tip.

• Feedrate for O.D. cutting: 

0.25 mm/rev

• Finishing allowance (X): 

0.3 mm (in diameter)

• Finishing allowance (Z): 

0.1 mm

G01 Z0.1 F1.0;

X10.0 F0.2;

X0 F0.1;

G00 X52.0 Z1.0;

G01 Z�49.9 F0.25;

G00 U2.0 Z1.0;

X44.0;

G01 Z�19.9;

G00 U2.0 Z1.0;

X36.0;

G01 Z�19.9;

G00 U2.0 Z1.0;

X26.3;

G01 X30.3 Z�1.0;

Z�19.9;

X44.3;

X50.3 Z�39.9;

Z�49.9;

X58.3;

X62.3 Z�51.9;

G00 U1.0 Z20.0;

X100.0 Z100.0; ........................................................ ʉʶʍʒʢʍʓȟஉوȺȠɞͱᏚ
ȾሉӦ

Moving to a position where the 

turret head can be rotated

M01;
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7) ӏࡾǾɀȫҒɝӏࡾȽȼͅɁӏࡾɁʛ˂ʒʡʷɺʳʪɥ
ͽȬɞǿ

7) Create the part program for other processes such as 

grooving and thread cutting.

ȦȦȺɂǾͅɁӏࡾɂȕɝɑȮɦǿ In this example operation, there are no other processes.

N1;

G50 S2000;

G00 T0101;

G96 S120 M03;

X68.0 Z20.0 M08; .................................................A
G01 Z0.1 F1.0;

X10.0 F0.2;

X0 F0.1;

G00 X52.0 Z1.0; ...................................................B
G01 Z�49.9 F0.25;

G00 U2.0 Z1.0;

X44.0; ...................................................................C
G01 Z�19.9;

G00 U2.0 Z1.0;

X36.0; ...................................................................D
G01 Z�19.9;

G00 U2.0 Z1.0;

X26.3; ...................................................................E
G01 X30.3 Z�1.0;

Z�19.9;

X44.3; ...................................................................F
X50.3 Z�39.9;

Z�49.9;

X58.3; ...................................................................G
X62.3 Z�51.9;

G00 U1.0 Z20.0;

X100.0 Z100.0;

M01;

X62.3 Z−51.9 Z−49.9 Z−39.9

Z−19.9

X52.0

X44.0
X36.0
X30.3 Z−1.0

C AF
B

G

D

E
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8) ӏࡾᬲȾʛ˂ʒʡʷɺʳʪɥ˶Ɍ૰țȹǾʡʷɺʳʪɥީ
ȨȮɞǿ

8) Arrange the part programs of individual processes to 

complete the program.

O1;

N1; ........................................... ᔳӏࡾɁʛ˂ʒʡʷɺʳʪ
Part program for rough cutting

N2; ........................................... ̈́˨ȥӏࡾɁʛ˂ʒʡʷɺʳ
ʪ
Part program for finishing

G50 S2000; G50 S2000;

G00 T0101; G00 T0202;

G96 S120 M03; G96 S180 M03;

X68.0 Z20.0 M08; X34.0 Z20.0;

G01 Z0.1 F1.0; G01 Z0 F1.0;

X10.0 F0.2; X0 F0.15;

X0 F0.1; G00 X26.0 Z1.0;

G00 X52.0 Z1.0; G01 X30.0 Z�1.0 F0.2;

G01 Z�49.9 F0.25; Z�20.0;

G00 U2.0 Z1.0; X44.0;

X44.0; X50.0 Z�40.0;

G01 Z�19.9; Z�50.0;

G00 U2.0 Z1.0; X58.0;

X36.0; X62.0 Z�52.0;

G01 Z�19.9; G00 U1.0 Z20.0 M09;

G00 U2.0 Z1.0; X100.0 Z100.0 M05;

X26.3; M30;

G01 X30.3 Z�1.0;

Z�19.9;

X44.3;

X50.3 Z�39.9;

Z�49.9;

X58.3;

X62.3 Z�51.9;

G00 U1.0 Z20.0;

X100.0 Z100.0;

M01;
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2 าᜤ 2 NOTE

նǾҏаکɥᚐșࡾ᪨Ⱦӏ R ᛃඩɥᐎਁȬɞ॒ᛵȟȕɝɑȬǿ
ᴥҏа R0.8ᴦ
˩ᜤȾǾਖ਼Ӧҏа R ᛃඩɥΈႊȪȲʡʷɺʳʪɥᇉȪɑȬǿ

In actual cutting, tool nose radius must be taken into consideration.  

(Tool nose radius:  0.8 mm)

The program using the manual tool nose radius offset function is 

shown below.

O1;

N1; ........................................... ᔳӏࡾɁʛ˂ʒʡʷɺʳʪ
Part program for rough cutting

N2; ........................................... ̈́˨ȥӏࡾɁʛ˂ʒʡʷɺʳ
ʪ
Part program for finishing

G50 S2000; G50 S2000;

G00 T0101; G00 T0202;

G96 S120 M03; G96 S180 M03;

X68.0 Z20.0 M08; X34.0 Z20.0;

G01 Z0.1 F1.0; G01 Z0 F1.0;

X10.0  F0.2; X�1.6 F0.15;

X�1.6 F0.1; G00 X25.06 Z1.0;

G00 X52.0 Z1.0; G01 X30.0 Z�1.47 F0.2;

G01 Z�49.9 F0.25; Z�20.0;

G00 U2.0 Z1.0; X43.779;

X44.0; X50.0 Z�40.740;

G01 Z�19.9; Z�50.0;

G00 U2.0 Z1.0; X57.06;

X36.0; X62.0 Z�52.47;

G01 Z�19.9; G00 U1.0 Z20.0 N09;

G00 U2.0 Z1.0; X100.0 Z100.0 M05;

X26.3; M30;

G01 X30.3 Z�1.0;

Z�19.9;

X44.3;

X50.3 Z�39.9;

Z�49.9;

X58.3;

X62.3 Z�51.9;

G00 U1.0 Z20.0;

X100.0 Z100.0;

M01;
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1-4 ʋʭʍɹʹ˂ɹӏࡾᴥ2ᴦ
Chuck-Work Programming (2)

ȦȦȺɂǾቼ 1 ˿ᢉɁɒȺǾࡾሌ 1 ȝɛɆࡾሌ 2 ɁӏࡾɥȬ
ɞʡʷɺʳʪɥᝢȪȹȗɑȬǿ

In this section, a machining program to perform the first and 

second processes with only spindle 1 is explained.

ᴹጨయɁʑ˂ʉᴻ <Dimensions of Blank Workpiece>

ሌࡾ 1 1st Process

1) ʋʭʍɷʽɺϫȻӏࡾϫɥ೫Ȭɞǿ 1) Determine which side to be machined and which side to be 

chucked.

ӏᬂَࡾɁծϫɁґɥʋʭʍɷʽɺϫǾࡿϫɁґɥӏ
ϫȻȬɞǿࡾ

The right side in the part drawing should be chucked to 

machine the left side.

20

C1 C1

C1 C1
C1

40
3

0

7
0

5
02
5

7
5

43

I I I I I

<Blank Workpiece Drawing> <Part Drawing>
ᴹጨయَᬂᴻ ᴹӏᬂَࡾᴻ

ጨయ
Blank Workpiece

ʑ˂ʉ
Data

య
Material

S45C 

AISI 1045 (Carbon steel)

ढᴥmmᴦ
Dimensions (mm)

۶व
O.D.

I75

юव
I.D.

I25

пᩋ
Length

43

Soft Jaw
ႆྲ
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8ឬ֖ 8WARNING

ʹ˂ɹɥӏࡾȬɞکնɂǾԚґȽʋʭʍɷʽɺ͍ɥᆬίȪ
ȹȢȳȨȗǿɑȲǾ॒ᛵȾख़ȫȹ॑ઃիᴥ॑ઃ̈́റ / ቼ 2

˿ᢉ॑ઃ̈́റᴦȺʹ˂ɹɥୈધȬɞȦȻɕᐎțȹȢȳȨ
ȗǿ
Ғҭӌɗ˿ᢉɁᢆوȾɛɞᤕ॑ӌȾɛȶȹǾӏࡾ˹Ⱦʹ˂
ɹȟ᭣ɆҋȪǾ̷ᡵ̜ɗൡಽɁᆍૺȾȷȽȟɝɑȬǿ

Before starting spindle rotation, check that the 

workpiece is securely clamped. Or, if performing 

center-work, check that the tailstock spindle center 

securely supports the workpiece. (Tailstock 

specifications/Spindle 2 tailstock specifications)

If the workpiece is not securely clamped or supported, 

it will fly out of the chuck when the spindle is rotated, 

causing serious injuries or damage to the machine.

2) َᬂɥ NC َᬂȾ۰Ȭɞǿ 2) Translate the part drawing into the drawing for NC 

operation/programming.

ʡʷɺʳʪɥͽȬɞȻȠȾǾ͎ȬɞߤศȟɅȻᄻȺґ
ȞɞɛșȾǾߤศɥంȠᄽȬǿ

On the drawing, enter the dimensions to be used for 

programming.

3) ɝ͍ɥ೫Ȭɞǿ 3) Study the cutting allowance.

ጨయَᬂɥͽȪǾብᬂɁɝ͍ɥ 1.5 mm Ǿ۶वȻюव
Ɂɝ͍ɥȰɟȱɟ 2.5 mm ȻȬɞǿ

Draw the material specifications. End face should be 1.5 

mm and outside/inside diameters 2.5 mm each.

4) щɥขްȬɞǿࡾ 4) Determine the tools to be used.

۶वǾብᬂᔳӏࡾႊࡾщᴥҏа R0.8ᴦ Rough cutting - O.D. and facing (Tool nose radius: 0.8 mm)

ʉʶʍʒʢʍʓʃʐ˂ʁʱʽႭհᴷ1 Turret head station No.: 1

юवᔳˁ̈́˨ȥӏࡾႊࡾщᴥҏа R0.8ᴦ Rough cutting and finishing - I.D. (tool nose radius: 0.8 mm)

ʉʶʍʒʢʍʓʃʐ˂ʁʱʽႭհᴷ2 Turret head station No.: 2

۶वǾብᬂ̈́˨ȥӏࡾႊࡾщᴥҏа R0.8ᴦ Finishing - O.D. and facing (Tool nose radius: 0.8 mm)

Z−20.0 Z−1.0

X6
8.

0

Z−1.0

X3
2.

0

X0

Z0

X3
0.

0
X5

0.
0

X7
0.

0

1.5

43

1.5

2.
5

2.
5 75

25
φ

φ
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ʉʶʍʒʢʍʓʃʐ˂ʁʱʽႭհᴷ3 Turret head station No.: 3

5) ̈́˨ȥɁҒҭస͔ɥขްȪǾ̈́˨ȥӏࡾɁʛ˂ʒʡʷɺʳ
ʪɥͽȬɞǿᴥҏа R0.8ᴦ

5) Determine the finishing conditions (cutting speeds, 

feedrates), and create the part program for finishing. (Tool 

nose radius: 0.8 mm)

6) ̈́˨ȥ͍ǾᔳӏࡾɁҒҭస͔ɥขްȪǾᔳӏࡾɁʛ˂ʒʡ
ʷɺʳʪɥͽȬɞǿᴥҏа R0.8ᴦ

6) Determine the finishing allowance and the rough cutting 

conditions (depth of cuts, cutting speeds, and feedrates), 

and create the part program for rough cutting. (Tool nose 

radius: 0.8 mm)

N3;

G50 S2500;............................................................... ᒲӦᤆᢆ˹Ɂቼ 1 ˿ᢉɁఊᯚᢆو
ᣱ࣊ɥ 2500 min�1 Ⱦᜫް

Setting the spindle 1 speed limit for 

automatic operation at 2500 min�1

G00 T0303; .............................................................. 3 ႭɁࡾщҾҋȪ Selecting the No. 3 tool

G96 S180 M03; ......................................................... Ғҭᣱ࣊ 180 m/min Ⱥቼ 1 ˿ᢉඩ
ᢆ

Starting the spindle or spindle 1 in 

the normal direction at the cutting 

speed of 180 m/min

X74.0 Z20.0; ............................................................

G01 Z0 F1.0;

X28.0 F0.2;

G00 X65.06 Z1.0;

G01 X70.0 Z�1.47;

Z�21.0 F0.25;

G00 U1.0 Z20.0 M09;

ਖ਼Ӧҏа R ᛃඩɥΈႊȪȲ̈́˨ȥ
ӏࡾɁʡʷɺʳʪ
• ብᬂҒҭɁᣞɝᣱ࣊ᴷ

0.2 mm/rev

• ۶वҒҭɁᣞɝᣱ࣊ᴷ
0.25 mm/rev

Program for finishing using the 

manual tool nose radius offset 

function

• Feedrate for facing: 

0.2 mm/rev

• Feedrate for O.D. cutting: 

0.25 mm/rev

X100.0 Z100.0 M05; ................................................. ʉʶʍʒʢʍʓȟஉوȺȠɞͱᏚ
ȾሉӦ
˿ᢉɁᢆوϦඨ

Moving to a position where the 

turret head can be rotated; the 

spindle stops.

M30;

Z−20.0 Z−1.0

X6
8.

0

Z−1.0

X3
2.

0

X0

Z0

X3
0.

0
X5

0.
0

X7
0.

0

N1;

G50 S2000;............................................................... ᒲӦᤆᢆ˹Ɂቼ 1 ˿ᢉɁఊᯚᢆو
ᣱ࣊ɥ 2000 min�1 Ⱦᜫް

Setting the spindle 1 speed limit for 

automatic operation at 2000 min�1

G00 T0101; .............................................................. 1 ႭɁࡾщҾҋȪ Rotating the turret to index No. 1 

tool

G96 S120 M03; ......................................................... Ғҭᣱ࣊ 120 m/min Ⱥቼ 1 ˿ᢉඩ
ᢆ

Starting the spindle or spindle 1 in 

the normal direction; surface speed 

is 120 m/min.

X84.0 Z20.0 M08; ....................................................

G01 Z0.1 F1.0;

X20.0 F0.25;

G00 X66.3 Z1.0;

G01 X70.3 Z�1.0;

Z�22.0 F0.3;

G00 U1.0 Z20.0;

ብᬂǾ۶वᔳӏࡾɁʡʷɺʳʪ
• ብᬂҒҭɁᣞɝᣱ࣊ᴷ

0.2 mm/rev

• ۶वҒҭɁᣞɝᣱ࣊ᴷ
0.3 mm/rev

Program for rough cutting

• Feedrate for facing: 

0.2 mm/rev

• Feedrate for O.D. cutting: 

0.3 mm/rev
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7) ӏࡾǾɀȫҒɝӏࡾȽȼͅɁӏࡾɁʛ˂ʒʡʷɺʳʪɥ
ͽȬɞǿ

7) Create the part program for other processes such as 

grooving and thread cutting.

ȦȦȺɂǾͅɁӏࡾɂȕɝɑȮɦǿ In this example operation, there are no other processes.

8) ӏࡾᬲȾʛ˂ʒʡʷɺʳʪɥ˶Ɍ૰țȹǾʡʷɺʳʪɥީ
ȨȮɞǿ

8) Arrange the part programs of individual processes to 

complete the program.

X100.0 Z100.0; ......................................................... ʉʶʍʒʢʍʓȟஉوȺȠɞͱᏚ
ȾሉӦ

Moving to a position where the 

turret head can be rotated

M01;

N2;

G00 T0202; ............................................................... 2 ႭɁࡾщҾҋȪ Rotating the turret to index No. 2 

tool

G97 S1000 M03;....................................................... 1000 min�1ᴥҒҭᣱ࣊ 94 m/minᴦ
Ɂᢆوᣱ࣊Ⱥ ቼ 1 ˿ᢉඩᢆ

Starting the spindle or spindle 1 in 

the normal direction at 1000 min�1 

(cutting speed: 94 m/min)

X29.7 Z20.0; ............................................................

G01 Z2.0 F1.0;

Z�42.0 F0.2;

G00 U�1.0 Z1.0;

X34.94;

G01 X29.0 Z�1.97;

G00 Z20.0;

юवᔳӏࡾɁʡʷɺʳʪȻਖ਼Ӧҏ
а R ᛃඩɥΈႊȪȲᬂɝɁ̈́
˨ȥӏࡾɁʡʷɺʳʪ
• ᣞɝᣱ࣊ 0.2 mm/rev

I.D. rough cutting program and 

finish chamfering program using the 

manual tool nose radius offset 

function

• Feedrate: 0.2 mm/rev

X100.0 Z100.0; ......................................................... ʉʶʍʒʢʍʓȟஉوȺȠɞͱᏚ
ȾሉӦ

Moving to a position where the 

turret head can be rotated

M01;

O1;

N1;

G50 S2000;

G00 T0101;

G96 S120 M03;

X84.0 Z20.0 M08;

G01 Z0.1 F1.0;

X20.0 F0.25;

G00 X66.3 Z1.0;

G01 X70.3 Z�1.0;

Z�22.0 F0.3;

G00 U1.0 Z20.0;

X100.0 Z100.0;

M01;

N3;

G50 S2500;

G00 T0303;

G96 S180 M03;

X74.0 Z20.0;

G01 Z0 F1.0;

X28.0 F0.2;

G00 X65.06 Z1.0;

G01 X70.0 Z�1.47;

Z�21.0 F0.25;

G00 U1.0 Z20.0 M09;

X100.0 Z100.0 M05;

M30;

N2;

G00 T0202;

G97 S1000 M03;

X29.7 Z20.0;

G01 Z2.0 F1.0;

Z�42.0 F0.2;

G00 U�1.0 Z1.0;

X34.94;

G01 X29.0 Z�1.97;

G00 Z20.0;

X100.0 Z100.0;

M01;



ʡʷɺʳʪ
EXAMPLE PROGRAMS404

ሌࡾ 2 2nd Process

1) ʋʭʍɷʽɺϫȻӏࡾϫɥ೫Ȭɞǿ 1) Determine which side to be machined and which side to be 

chucked.

ӏᬂَࡾɁࡿϫɁґɥʋʭʍɷʽɺϫǾծϫɁґɥӏ
ϫȻȬɞǿࡾ

The left side in the part drawing should be chucked to 

machine the right side.

1 ȪȲɁȺǾ2ࡾϫɁґɥӏࡿɁᬂَࡾሌȺӏࡾ ሌȺࡾ
ɂծϫɁґɥӏࡾȬɞǿ

Since the left side in the part drawing was machined in the 

1st process, the right side is machined in the 2nd process.

8ឬ֖ 8WARNING

ʹ˂ɹɥӏࡾȬɞکնɂǾԚґȽʋʭʍɷʽɺ͍ɥᆬίȪ
ȹȢȳȨȗǿɑȲǾ॒ᛵȾख़ȫȹ॑ઃիᴥ॑ઃ̈́റ / ቼ 2

˿ᢉ॑ઃ̈́റᴦȺʹ˂ɹɥୈધȬɞȦȻɕᐎțȹȢȳȨ
ȗǿ
Ғҭӌɗ˿ᢉɁᢆوȾɛɞᤕ॑ӌȾɛȶȹǾӏࡾ˹Ⱦʹ˂
ɹȟ᭣ɆҋȪǾ̷ᡵ̜ɗൡಽɁᆍૺȾȷȽȟɝɑȬǿ

Before starting spindle rotation, check that the 

workpiece is securely clamped. Or, if performing 

center-work, check that the tailstock spindle center 

securely supports the workpiece. (Tailstock 

specifications/Spindle 2 tailstock specifications)

If the workpiece is not securely clamped or supported, 

it will fly out of the chuck when the spindle is rotated, 

causing serious injuries or damage to the machine.

2) َᬂɥ NC َᬂȾ۰Ȭɞǿ 2) Translate the part drawing into the drawing for NC 

operation/programming.

ʡʷɺʳʪɥͽȬɞȻȠȾ͎ȬɞߤศȟǾɅȻᄻȺґ
ȞɞɛșȾǾߤศɥంȠᄽȬǿ

On the drawing, enter the dimensions to be used for 

programming.

3) ɝ͍ɥ೫Ȭɞǿ 3) Study the cutting allowance.

ጨయَᬂɥͽȪǾብᬂɁɝ͍ɥ 1.5 mmǾ۶वɁɝ
͍ɥ 12.5 mmǾюवɁɝ͍ɥ 0.15 mm ȻȬɞǿ

Draw the blank workpiece. The stock on the end face 

should be 1.5 mm, stock on O.D. 12.5 mm, and that on I.D. 

0.15 mm.

Soft Jaw
ႆྲ

Z−40.0
X70.0  Z−21.0

Z−20.0
X68.0  Z−20.0

X50.0  Z
X48.0  Z0

−1.0

X32.0  Z0

X0  Z0

X30.0  Z−1.0

X50.0  Z−20.0

X7
0.

0

X5
0.

0

X3
0.

0

12
.5

0.
15

1.5
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2 าᜤ 2 NOTE

юवɁɝ͍ 0.15 mm ɂǾ2 ሌȺɁ̈́˨ȥ͍ȺȬǿࡾ The stock of 0.15 mm on I.D. is the finishing allowance.

4) щɥขްȬɞǿࡾ 4) Determine the tools to be used.

۶वǾብᬂᔳӏࡾႊࡾщᴥҏа R0.8ᴦ Rough cutting - O.D. and facing (Tool nose radius: 0.8 mm)

ʉʶʍʒʢʍʓʃʐ˂ʁʱʽႭհᴷ1 Turret head station No.: 1

̈́˨ȥӏࡾႊࡾщᴥҏа R0.8ᴦ Finishing - I.D. (Tool nose radius: 0.8 mm)

ʉʶʍʒʢʍʓʃʐ˂ʁʱʽႭհᴷ2 Turret head station No.: 2

۶वǾብᬂ̈́˨ȥӏࡾႊࡾщᴥҏа R0.8ᴦ Finishing - O.D. and facing (Tool nose radius: 0.8 mm)

ʉʶʍʒʢʍʓʃʐ˂ʁʱʽႭհᴷ3 Turret head station No.: 3

5) ̈́˨ȥɁҒҭస͔ɥขްȪǾ̈́˨ȥӏࡾɁʛ˂ʒʡʷɺʳ
ʪɥͽȬɞǿᴥҏа R0.8ᴦ

5) Determine the finishing conditions (cutting speeds, 

federates), and create the part program for finishing. (Tool 

nose radius: 0.8 mm)

N2;

G00 T0202; ............................................................... 2 ႭɁࡾщҾҋȪ Rotating the turret to index No. 2 

tool

G97 S1500 M03; ...................................................... 1500 min�1ᴥҒҭᣱ࣊ 165 m/minᴦ
Ɂᢆوᣱ࣊Ⱥቼ 1 ˿ᢉඩᢆ

Starting the spindle or spindle 1 in 

the normal direction at 1500 min�1 

(cutting speed: 165 m/min)

X34.94 Z20.0;............................................................

G01 Z1.0 F1.0;

X30.0 Z�1.47 F0.15;

Z�41.0;

G00 U�1.0 Z20.0;

ਖ਼Ӧҏа R ᛃඩɥΈႊȪȲ̈́˨ȥ
ӏࡾɁʡʷɺʳʪ
• юवҒҭɁᣞɝᣱ0.15 ࣊ mm/rev

Program for finishing using the 

manual tool nose radius offset 

function

• Feedrate for I.D. cutting: 0.15 

mm/rev

X100.0 Z100.0; ......................................................... ʉʶʍʒʢʍʓȟஉوȺȠɞͱᏚ
ȾሉӦ

Moving to a position where the 

turret head can be rotated

M01;

N3;

G50 S2500;............................................................... ᒲӦᤆᢆ˹Ɂቼ 1 ˿ᢉɁఊᯚᢆو
ᣱ࣊ɥ 2500 min�1 Ⱦᜫް

Setting the spindle 1 speed limit for 

automatic operation at 2500 min�1

G00 T0303; ............................................................... 3 ႭɁࡾщҾҋȪ Selecting the No. 3 tool

Z−40.0
X70.0  Z−21.0

Z−20.0
X68.0  Z−20.0

X50.0  Z
X48.0  Z0

−1.0

X32.0  Z0

X0  Z0

X30.0  Z−1.0

X50.0  Z−20.0

X7
0.

0

X5
0.

0

X3
0.

0
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6) ̈́˨ȥ͍ǾᔳӏࡾɁҒҭస͔ɥขްȪǾᔳӏࡾɁʛ˂ʒʡ
ʷɺʳʪɥͽȬɞǿᴥҏа R0.8ᴦ

6) Determine the finishing allowance and the rough cutting 

conditions (depth of cuts, cutting speeds, and feedrates), 

and create the part program for rough cutting. (Tool nose 

radius: 0.8 mm)

7) ӏࡾǾɀȫҒɝӏࡾȽȼͅɁӏࡾɁʛ˂ʒʡʷɺʳʪɥ
ͽȬɞǿ

7) Create the part program for other processes such as 

grooving and thread cutting.

ȦȦȺɂǾͅɁӏࡾɂȕɝɑȮɦǿ In this example operation, there are no other processes.

G96 S180 M03; ......................................................... Ғҭᣱ࣊ 180 m/min Ⱥቼ 1 ˿ᢉඩ
ᢆ

Starting the spindle or spindle 1 in 

the normal direction at the cutting 

speed of 180 m/min

X54.0 Z20.0; ............................................................

G01 Z0 F1.0;

X28.0 F0.2;

G00 X45.06 Z1.0;

G01 X50.0 Z�1.47;

Z�20.0 F0.25;

X67.06;

X72.0 Z�22.47 F0.2;

G00 U1.0 Z20.0 M09;

ਖ਼Ӧҏа R ᛃඩɥΈႊȪȲ̈́˨ȥ
ӏࡾɁʡʷɺʳʪ
• ብᬂҒҭɁᣞɝᣱ࣊ᴷ

0.2 mm/rev

• ۶वҒҭɁᣞɝᣱ࣊ᴷ
0.25 mm/rev

Program for finishing using the 

manual tool nose radius offset 

function

• Feedrate for facing: 0.2 mm/rev

• Feedrate for O.D. cutting: 0.25 

mm/rev

X100.0 Z100.0 M05; ................................................. ʉʶʍʒʢʍʓȟஉوȺȠɞͱᏚ
ȾሉӦ
˿ᢉɁᢆوϦඨ

Moving to a position where the 

turret head can be rotated; the 

spindle stops.

M30;

N1;

G50 S2000;............................................................... ᒲӦᤆᢆ˹Ɂቼ 1 ˿ᢉɁఊᯚᢆو
ᣱ࣊ɥ 2000 min�1 Ⱦᜫް

Setting the spindle speed limit for 

automatic operation at 2000 min�1

G00 T0101; .............................................................. 1 ႭɁࡾщҾҋȪ Rotating the turret to index No. 1 

tool

G96 S120 M03; ......................................................... Ғҭᣱ࣊ 120 m/min Ⱥቼ 1 ˿ᢉඩ
ᢆ

Starting the spindle or spindle 1 in 

the normal direction; surface speed 

is 120 m/min.

X84.0 Z20.0 M08; ....................................................

G01 Z0.1 F1.0;

X20.0 F0.25;

G00 X66.0 Z1.0;

G01 Z�19.9 F0.3;

G00 U2.0 Z1.0;

X57.0;

G01 Z�19.9;

G00 U2.0 Z1.0;

X46.3;

G01 X50.3 Z�1.0;

Z�19.9;

X68.3;

X72.3 Z�21.9;

G00 U1.0 Z20.0;

ਖ਼Ӧҏа R ᛃඩɥΈႊȪȲ̈́˨ȥ
ӏࡾɁʡʷɺʳʪ
• ብᬂҒҭɁᣞɝᣱ࣊ᴷ

0.25 mm/rev

• ۶वҒҭɁᣞɝᣱ࣊ᴷ
0.3 mm/rev

Program for finishing using the 

manual tool nose radius offset 

function

• Feedrate for facing: 0.25 mm/rev

• Feedrate for O.D. cutting: 0.3 mm/

rev

X100.0 Z100.0; ......................................................... ʉʶʍʒʢʍʓȟஉوȺȠɞͱᏚ
ȾሉӦ

Moving to a position where the 

turret head can be rotated

M01;
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8) ӏࡾᬲȾʛ˂ʒʡʷɺʳʪɥ˶Ɍ૰țȹǾʡʷɺʳʪɥީ
ȨȮɞǿ

8) Arrange the part programs of individual processes to 

complete the program.

1-5 ʋʭʍɹʹ˂ɹӏࡾᴥ3ᴦ
Chuck-Work Programming (3)

ȦȦȺɂǾቼ 1 ˿ᢉȺࡾሌ 1 ɁӏࡾɥȪȲऻǾʹ˂ɹɁՙȤ
ຝȪɥᚐȗǾቼ 2 ˿ᢉȺࡾሌ 2 ɁӏࡾɥȬɞȻȗșˢᣵɁӏ
ʡʷɺʳʪɥᝢȪȹȗɑȬǿࡾ

In this section, a series of machining programs is explained; 

machining the first process with spindle 1, transferring of the 

workpiece, then machining the second process with spindle 2.

2 าᜤ 2 NOTE

1. ȦȦȺᝢȬɞʡʷɺʳʪɂǾቼ 2 ˿ᢉ̈́റȺɁɒΈႊȺȠ
ɑȬǿ

1. The sample programs explained in this section can be used with 

headstock 2 specifications only.

O2;

N1;

G50 S2000;

G00 T0101;

G96 S120 M03;

X84.0 Z20.0 M08;

G01 Z0.1 F1.0;

X20.0 F0.25;

G00 X66.0 Z1.0;

G01 Z�19.9 F0.3;

G00 U2.0 Z1.0;

X57.0;

G01 Z�19.9;

G00 U2.0 Z1.0;

X46.3;

G01 X50.3 Z�1.0;

Z�19.9;

X68.3;

X72.3 Z�21.9;

G00 U1.0 Z20.0;

X100.0 Z100.0;

M01;

N2;

G00 T0202;

G97 S1500 M03;

X34.94 Z20.0;

G01 Z1.0 F1.0;

X30.0 Z�1.47 F0.15;

Z�41.0;

G00 U1.0 Z20.0;

X100.0 Z100.0;

M01;

N3;

G50 S2500;

G00 T0303;

G96 S180 M03;

X54.0 Z20.0;

G01 Z0 F1.0;

X28.0 F0.2;

G00 X45.06 Z1.0;

G01 X50.0 Z�1.47;

Z�20.0 F0.25;

X67.06;

X72.0 Z�22.47 F0.2;

G00 U1.0 Z20.0 M09;

X100.0 Z100.0 M05;

M30;
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2. ȦȦȺᝢȬɞʡʷɺʳʪȺɂǾࡾሌ 1 ȝɛɆࡾሌ 2 ˵Ⱥծ
ӫਖ਼ɁࡾщɥΈႊȪȹȗɑȬǿ

2. In the sample programs explained in this section, right-hand 

cutting tools are used both in the first process and the second 

process.

ᴹጨయɁʑ˂ʉᴻ <Dimensions of Blank Workpiece>

G54 G55

Workpiece Zero Point in the 
First Process

Workpiece Zero Point in the 
Second Process

Spindle 1 Spindle 2

Transfer

Soft Jaw Soft Jaw

ሌࡾ 1 ɁӏࡾՁཟ ሌࡾ 2 ɁӏࡾՁཟ

ቼ 1 ˿ᢉϫ ቼ 2 ˿ᢉϫ

ՙຝȪ

ႆྲ ႆྲ

20

C1 C1

C1 C1
C1

40

3
0

7
0

5
02
5

7
5

43

I I I I I

<Blank Workpiece Drawing> <Part Drawing>
ᴹጨయَᬂᴻ ᴹӏᬂَࡾᴻ

ጨయ
Blank Workpiece

ʑ˂ʉ
Data

య
Material

S45C 

AISI 1045 (Carbon steel)

ढᴥmmᴦ
Dimensions (mm)

۶व
O.D.

I75

юव
I.D.

I25

пᩋ
Length

43
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ሌࡾ 1ᴥቼ 1 ˿ᢉᴦ 1st Process (Spindle 1)

1) ʋʭʍɷʽɺϫȻӏࡾϫɥ೫Ȭɞǿ 1) Determine which side to be machined and which side to be 

chucked.

ӏᬂَࡾɁծϫɁґɥʋʭʍɷʽɺϫǾࡿϫɁґɥӏ
ϫȻȬɞǿࡾ

The right side in the part drawing should be chucked to 

machine the left side.

8ឬ֖ 8WARNING

ʹ˂ɹɥӏࡾȬɞکնɂǾԚґȽʋʭʍɷʽɺ͍ɥᆬίȪ
ȹȢȳȨȗǿ
Ғҭӌɗ˿ᢉɁᢆوȾɛɞᤕ॑ӌȾɛȶȹǾӏࡾ˹Ⱦʹ˂
ɹȟ᭣ɆҋȪǾ̷ᡵ̜ɗൡಽɁᆍૺȾȷȽȟɝɑȬǿ

Before starting spindle rotation, check that the 

workpiece is securely clamped.

If the workpiece is not securely clamped or supported, 

it will fly out of the chuck when the spindle is rotated, 

causing serious injuries or damage to the machine.

2) َᬂɥ NC َᬂȾ۰Ȭɞǿ 2) Translate the part drawing into the drawing for NC 

operation/programming.

ʡʷɺʳʪɥͽȬɞȻȠȾǾ͎ȬɞߤศȟɅȻᄻȺґ
ȞɞɛșȾǾߤศɥంȠᄽȬǿ

On the drawing, enter the dimensions to be used for 

programming.

3) ɝ͍ɥ೫Ȭɞǿ 3) Study the cutting allowance.

ጨయَᬂɥͽȪǾብᬂɁɝ͍ɥ 1.5 mm Ǿ۶वȻюव
Ɂɝ͍ɥȰɟȱɟ 2.5 mm ȻȬɞǿ

Draw the material specifications. End face should be 1.5 

mm and outside/inside diameters 2.5 mm each.

4) щɥขްȬɞǿࡾ 4) Determine the tools to be used.

۶वǾብᬂᔳӏࡾႊࡾщᴥҏа R0.8ᴦ Rough cutting - O.D. and facing (Tool nose radius: 0.8 mm)

Soft Jaw
ႆྲ

Z−20.0 Z−1.0

X6
8.

0

Z−1.0

X3
2.

0

X0

Z0

X3
0.

0
X5

0.
0

X7
0.

0

1.5

43

1.5

2.
5

2.
5 75

25
φ

φ



ʡʷɺʳʪ
EXAMPLE PROGRAMS410

ʉʶʍʒʢʍʓʃʐ˂ʁʱʽႭհᴷ1 Turret head station No.: 1

юवᔳˁ̈́˨ȥӏࡾႊࡾщᴥҏа R0.8ᴦ Rough cutting and finishing - I.D. (tool nose radius: 0.8 mm)

ʉʶʍʒʢʍʓʃʐ˂ʁʱʽႭհᴷ2 Turret head station No.: 2

۶वǾብᬂ̈́˨ȥӏࡾႊࡾщᴥҏа R0.8ᴦ Finishing - O.D. and facing (Tool nose radius: 0.8 mm)

ʉʶʍʒʢʍʓʃʐ˂ʁʱʽႭհᴷ3 Turret head station No.: 3

5) ̈́˨ȥɁҒҭస͔ɥขްȪǾ̈́˨ȥӏࡾɁʛ˂ʒʡʷɺʳ
ʪɥͽȬɞǿᴥҏа R0.8ᴦ

5) Determine the finishing conditions (cutting speeds, 

feedrates), and create the part program for finishing. (Tool 

nose radius: 0.8 mm)

N3;

G54;

G50 S2500;............................................................... ᒲӦᤆᢆ˹Ɂቼ 1 ˿ᢉɁఊᯚᢆو
ᣱ࣊ɥ 2500 min�1 Ⱦᜫް

Setting the spindle 1 speed limit for 

automatic operation at 2500 min�1

G00 T0303; .............................................................. 3 ႭɁࡾщҾҋȪ Selecting the No. 3 tool

G96 S180 M03; ......................................................... Ғҭᣱ࣊ 180 m/min Ⱥቼ 1 ˿ᢉඩ
ᢆ

Starting the spindle or spindle 1 in 

the normal direction at the cutting 

speed of 180 m/min

X74.0 Z20.0; ............................................................

G01 Z0 F1.0;

X28.0 F0.2;

G00 X65.06 Z1.0;

G01 X70.0 Z�1.47;

Z�21.0 F0.25;

G00 U1.0 Z20.0 M09;

ਖ਼Ӧҏа R ᛃඩɥΈႊȪȲ̈́˨ȥ
ӏࡾɁʡʷɺʳʪ
• ብᬂҒҭɁᣞɝᣱ࣊ᴷ

0.2 mm/rev

• ۶वҒҭɁᣞɝᣱ࣊ᴷ
0.25 mm/rev

Program for finishing using the 

manual tool nose radius offset 

function

• Feedrate for facing: 

0.2 mm/rev

• Feedrate for O.D. cutting: 

0.25 mm/rev

X100.0 Z100.0 M05; ................................................. ʉʶʍʒʢʍʓȟஉوȺȠɞͱᏚ
ȾሉӦ
˿ᢉɁᢆوϦඨ

Moving to a position where the 

turret head can be rotated; the 

spindle stops.

M01;

Z−20.0 Z−1.0

X6
8.

0

Z−1.0

X3
2.

0

X0

Z0 G54  X0  Z0

X3
0.

0
X5

0.
0

X7
0.

0
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6) ̈́˨ȥ͍ǾᔳӏࡾɁҒҭస͔ɥขްȪǾᔳӏࡾɁʛ˂ʒʡ
ʷɺʳʪɥͽȬɞǿᴥҏа R0.8ᴦ

6) Determine the finishing allowance and the rough cutting 

conditions (depth of cuts, cutting speeds, and feedrates), 

and create the part program for rough cutting. (Tool nose 

radius: 0.8 mm)

7) ӏࡾǾɀȫҒɝӏࡾȽȼͅɁӏࡾɁʛ˂ʒʡʷɺʳʪɥ
ͽȬɞǿ

7) Create the part program for other processes such as 

grooving and thread cutting.

ȦȦȺɂǾͅɁӏࡾɂȕɝɑȮɦǿ In this example operation, there are no other processes.

N1;

G54;

G50 S2000;............................................................... ᒲӦᤆᢆ˹Ɂቼ 1 ˿ᢉɁఊᯚᢆو
ᣱ࣊ɥ 2000 min�1 Ⱦᜫް

Setting the spindle 1 speed limit for 

automatic operation at 2000 min�1

G00 T0101; ............................................................... 1 ႭɁࡾщҾҋȪ Rotating the turret to index No. 1 

tool

G96 S120 M03;......................................................... Ғҭᣱ࣊ 120 m/min Ⱥቼ 1 ˿ᢉඩ
ᢆ

Starting the spindle or spindle 1 in 

the normal direction; surface speed 

is 120 m/min.

X84.0 Z20.0 M08; ....................................................

G01 Z0.1 F1.0;

X20.0 F0.25;

G00 X66.3 Z1.0;

G01 X70.3 Z�1.0;

Z�22.0 F0.3;

G00 U1.0 Z20.0;

ብᬂǾ۶वᔳӏࡾɁʡʷɺʳʪ
• ብᬂҒҭɁᣞɝᣱ࣊ᴷ

0.2 mm/rev

• ۶वҒҭɁᣞɝᣱ࣊ᴷ
0.3 mm/rev

Program for rough cutting

• Feedrate for facing: 

0.2 mm/rev

• Feedrate for O.D. cutting: 

0.3 mm/rev

X100.0 Z100.0; ......................................................... ʉʶʍʒʢʍʓȟஉوȺȠɞͱᏚ
ȾሉӦ

Moving to a position where the 

turret head can be rotated

M01;

N2;

G54;

G00 T0202; ............................................................... 2 ႭɁࡾщҾҋȪ Rotating the turret to index No. 2 

tool

G97 S1000 M03;....................................................... 1000 min�1ᴥҒҭᣱ࣊ 94 m/minᴦ
Ɂᢆوᣱ࣊Ⱥ ቼ 1 ˿ᢉඩᢆ

Starting the spindle or spindle 1 in 

the normal direction at 1000 min�1 

(cutting speed: 94 m/min)

X29.7 Z20.0; ............................................................

G01 Z2.0 F1.0;

Z�42.0 F0.2;

G00 U�1.0 Z1.0;

X34.94;

G01 X29.0 Z�1.97;

G00 Z20.0;

юवᔳӏࡾɁʡʷɺʳʪȻਖ਼Ӧҏ
а R ᛃඩɥΈႊȪȲᬂɝɁ̈́
˨ȥӏࡾɁʡʷɺʳʪ
• ᣞɝᣱ࣊ 0.2 mm/rev

I.D. rough cutting program and 

finish chamfering program using the 

manual tool nose radius offset 

function

• Feedrate: 0.2 mm/rev

X100.0 Z100.0; ......................................................... ʉʶʍʒʢʍʓȟஉوȺȠɞͱᏚ
ȾሉӦ

Moving to a position where the 

turret head can be rotated

M01;
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8) ӏࡾᬲȾʛ˂ʒʡʷɺʳʪɥ˶Ɍ૰țȹǾࡾሌ 1 Ɂʡʷɺ
ʳʪɥީȨȮɞǿ

8) Arrange the part programs in the first process to complete 

the program.

N11;

G28 U0 W0;

G54;

G00 M05;

M211;

M34 (M35);

O1;

N1;

G54;

G50 S2000;

G00 T0101;

G96 S120 M03;

X84.0 Z20.0 M08;

G01 Z0.1 F1.0;

X20.0 F0.25;

G00 X66.3 Z1.0;

G01 X70.3 Z�1.0;

Z�22.0 F0.3;

G00 U1.0 Z20.0;

X100.0 Z100.0;

M01;

N2;

G54;

G00 T0202;

G97 S1000 M03;

X29.7 Z20.0;

G01 Z2.0 F1.0;

Z�42.0 F0.2;

G00 U�1.0 Z1.0;

X34.94;

G01 X29.0 Z�1.97;

G00 Z20.0;

X100.0 Z100.0;

M01;

N3;

G54;

G50 S2500;

G00 T0303;

G96 S180 M03;

X74.0 Z20.0;

G01 Z0 F1.0;

X28.0 F0.2;

G00 X65.06 Z1.0;

G01 X70.0 Z�1.47;

Z�21.0 F0.25;

G00 U1.0 Z20.0 M09;

X100.0 Z100.0 M05;

M01;

Transfer
ՙຝȪ
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M51;

M251;

G00 B100.0;

G98 G01 B10.0 F1000;

G38 B0 K5.0 F50.0 Q0.1;

5ȦȦȺɁՙȤຝȪɂǾʹ˂ɹ࣋ൈጕɥΈႊȪȹȗɑȬǿ 5The example of workpiece transfer in this section uses the work 

coordinate system.

1 ʹ˂ɹ࣋ൈጕɥΈႊȬɞکնȝɛɆൡಽ࣋ൈጕɥΈႊȬɞکն
ɁᝊጯɂǾ“ ቼ 2 ˿ᢉիᴥB ᢉᴦɁሉӦ ”ᴥ436 ʤ˂ʂᴦ

1 For details of using the work coordinate system and using the 

machine coordinate system, refer to “Moving Headstock 2 

(B-Axis)” (page 436)

M59;

M259;

M210;

G04 U1.0;

M11;

G04 U1.0;

G00 B100.0;

M36;

G330;

M01;

ሌࡾ 2ᴥቼ 2 ˿ᢉᴦ 2nd Process (Spindle 2)

1) ʋʭʍɷʽɺϫȻӏࡾϫɥ೫Ȭɞǿ 1) Determine which side to be machined and which side to be 

chucked.

ӏᬂَࡾɁծϫɁґɥʋʭʍɷʽɺϫǾࡿϫɁґɥӏ
ϫȻȬɞǿࡾ

The right side in the part drawing should be chucked to 

machine the left side.

1 ȪȲɁȺǾ2ࡾɁծϫɁґɥӏᬂَࡾሌȺӏࡾ ሌȺࡾ
ɂࡿϫɁґɥӏࡾȬɞǿ

Since the right side in the part drawing was machined in the 

1st process, the left side is machined in the 2nd process.

8ឬ֖ 8WARNING

ʹ˂ɹɥӏࡾȬɞکնɂǾԚґȽʋʭʍɷʽɺ͍ɥᆬίȪ
ȹȢȳȨȗ
Ғҭӌɗ˿ᢉɁᢆوȾɛɞᤕ॑ӌȾɛȶȹǾӏࡾ˹Ⱦʹ˂
ɹȟ᭣ɆҋȪǾ̷ᡵ̜ɗൡಽɁᆍૺȾȷȽȟɝɑȬǿ

Before starting spindle rotation, check that the 

workpiece is securely clamped.

If the workpiece is not securely clamped or supported, 

it will fly out of the chuck when the spindle is rotated, 

causing serious injuries or damage to the machine.

Soft Jaw
ႆྲ
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2) َᬂɥ NC َᬂȾ۰Ȭɞǿ 2) Translate the part drawing into the drawing for NC 

operation/programming.

ʡʷɺʳʪɥͽȬɞȻȠȾ͎ȬɞߤศȟǾɅȻᄻȺґ
ȞɞɛșȾǾߤศɥంȠᄽȬǿ

On the drawing, enter the dimensions to be used for 

programming.

3) ɝ͍ɥ೫Ȭɞǿ 3) Study the cutting allowance.

ጨయَᬂɥͽȪǾብᬂɁɝ͍ɥ 1.5 mmǾ۶वɁɝ
͍ɥ 12.5 mmǾюवɁɝ͍ɥ 0.15 mm ȻȬɞǿ

Draw the blank workpiece. The stock on the end face 

should be 1.5 mm, stock on O.D. 12.5 mm, and that on I.D. 

0.15 mm.

2 าᜤ 2 NOTE

юवɁɝ͍ 0.15 mm ɂǾ2 ሌȺɁ̈́˨ȥ͍ȺȬǿࡾ The stock of 0.15 mm on I.D. is the finishing allowance.

4) щɥขްȬɞǿࡾ 4) Determine the tools to be used.

۶वǾብᬂᔳӏࡾႊࡾщᴥҏа R0.8ᴦ Rough cutting - O.D. and facing (Tool nose radius: 0.8 mm)

ʉʶʍʒʢʍʓʃʐ˂ʁʱʽႭհᴷ4 Turret head station No.: 4

юवǾ̈́˨ȥӏࡾႊࡾщᴥҏа R0.8ᴦ Finishing - I.D. (Tool nose radius: 0.8 mm)

ʉʶʍʒʢʍʓʃʐ˂ʁʱʽႭհᴷ5 Turret head station No.:5

۶वǾብᬂ̈́˨ȥӏࡾႊࡾщᴥҏа R0.8ᴦ Finishing - O.D. and facing (Tool nose radius: 0.8 mm)

ʉʶʍʒʢʍʓʃʐ˂ʁʱʽႭհᴷ6 Turret head station No.: 6

Z40.0
X70.0  Z21.0

Z20.0
X68.0  Z20.0

X50.0  Z1.0
X48.0  Z0

X32.0  Z0

G55  X0  Z0

X30.0  Z1.0

X50.0  Z20.0

X7
0.

0

X5
0.

0

X3
0.

0

12
.5

0.
15

1.5
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5) ̈́˨ȥɁҒҭస͔ɥขްȪǾ̈́˨ȥӏࡾɁʛ˂ʒʡʷɺʳ
ʪɥͽȬɞǿᴥҏа R0.8ᴦ

5) Determine the finishing conditions (cutting speeds, 

federates), and create the part program for finishing. (Tool 

nose radius: 0.8 mm)

6) ̈́˨ȥ͍ǾᔳӏࡾɁҒҭస͔ɥขްȪǾᔳӏࡾɁʛ˂ʒʡ
ʷɺʳʪɥͽȬɞǿᴥҏа R0.8ᴦ

6) Determine the finishing allowance and the rough cutting 

conditions (depth of cuts, cutting speeds, and feedrates), 

and create the part program for rough cutting. (Tool nose 

radius: 0.8 mm)

N22;

G55;

G00 T0521; ............................................................... 5 ႭɁࡾщҾҋȪ Rotating the turret to index No. 5 

tool

G97 S1500 M203; .................................................... 1500 min�1ᴥҒҭᣱ࣊ 165 m/minᴦ
Ɂᢆوᣱ࣊Ⱥቼ 1 ˿ᢉඩᢆ

Starting the spindle or spindle 1 in 

the normal direction at 1500 min�1 

(cutting speed: 165 m/min)

X34.94 Z�20.0;..........................................................

G01 Z�1.0 F1.0;

X30.0 Z1.47 F0.15;

Z41.0;

G00 U�1.0 Z�20.0;

ਖ਼Ӧҏа R ᛃඩɥΈႊȪȲ̈́˨ȥ
ӏࡾɁʡʷɺʳʪ
• юवҒҭɁᣞɝᣱ0.15 ࣊ mm/rev

Program for finishing using the 

manual tool nose radius offset 

function

• Feedrate for I.D. cutting: 0.15 

mm/rev

X100.0 Z�100.0; ....................................................... ʉʶʍʒʢʍʓȟஉوȺȠɞͱᏚ
ȾሉӦ

Moving to a position where the 

turret head can be rotated

M01;

N23;

G55;

G50 S2500;............................................................... ᒲӦᤆᢆ˹Ɂቼ 1 ˿ᢉɁఊᯚᢆو
ᣱ࣊ɥ 2500 min�1 Ⱦᜫް

Setting the spindle 1 speed limit for 

automatic operation at 2500 min�1

G00 T0622; ............................................................... 6 ႭɁࡾщҾҋȪ Selecting the No. 6 tool

G96 S180 M203;....................................................... Ғҭᣱ࣊ 180 m/min Ⱥቼ 1 ˿ᢉඩ
ᢆ

Starting the spindle or spindle 1 in 

the normal direction at the cutting 

speed of 180 m/min

X54.0 Z�20.0; ..........................................................

G01 Z0 F1.0;

X28.0 F0.2;

G00 X45.06 Z�1.0;

G01 X50.0 Z1.47;

Z20.0 F0.25;

X67.06;

X72.0 Z22.47 F0.2;

G00 U1.0 Z�20.0 M09;

ਖ਼Ӧҏа R ᛃඩɥΈႊȪȲ̈́˨ȥ
ӏࡾɁʡʷɺʳʪ
• ብᬂҒҭɁᣞɝᣱ࣊ᴷ

0.2 mm/rev

• ۶वҒҭɁᣞɝᣱ࣊ᴷ
0.25 mm/rev

Program for finishing using the 

manual tool nose radius offset 

function

• Feedrate for facing: 0.2 mm/rev

• Feedrate for O.D. cutting: 0.25 

mm/rev

X100.0 Z�100.0 M05; ............................................... ʉʶʍʒʢʍʓȟஉوȺȠɞͱᏚ
ȾሉӦ
˿ᢉɁᢆوϦඨ

Moving to a position where the 

turret head can be rotated; the 

spindle stops.

M30;

Z40.0
X70.0  Z21.0

Z20.0
X68.0  Z20.0

X50.0  Z1.0
X48.0  Z0

X32.0  Z0

G55  X0  Z0

X30.0  Z1.0

X50.0  Z20.0

X7
0.

0

X5
0.

0

X3
0.

0

N21;

G55;

G50 S2000;............................................................... ᒲӦᤆᢆ˹Ɂቼ 1 ˿ᢉɁఊᯚᢆو
ᣱ࣊ɥ 2000 min�1 Ⱦᜫް

Setting the spindle speed limit for 

automatic operation at 2000 min�1
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7) ӏࡾǾɀȫҒɝӏࡾȽȼͅɁӏࡾɁʛ˂ʒʡʷɺʳʪɥ
ͽȬɞǿ

7) Create the part program for other processes such as 

grooving and thread cutting.

ȦȦȺɂǾͅɁӏࡾɂȕɝɑȮɦǿ In this example operation, there are no other processes.

8) ӏࡾᬲȾʛ˂ʒʡʷɺʳʪɥ˶Ɍ૰țȹǾʡʷɺʳʪɥީ
ȨȮɞǿ

8) Arrange the part programs of individual processes to 

complete the program.

G00 T0420; .............................................................. 4 ႭɁࡾщҾҋȪ Rotating the turret to index No. 4 

tool

G96 S120 M203;....................................................... Ғҭᣱ࣊ 120 m/min Ⱥቼ 1 ˿ᢉඩ
ᢆ

Starting the spindle or spindle 1 in 

the normal direction; surface speed 

is 120 m/min.

X84.0 Z�20.0 M08; ..................................................

G01 Z�0.1 F1.0;

X20.0 F0.25;

G00 X66.0 Z�1.0;

G01 Z19.9 F0.3;

G00 U2.0 Z�1.0;

X57.0;

G01 Z19.9;

G00 U2.0 Z�1.0;

X46.3;

G01 X50.3 Z1.0;

Z19.9;

X68.3;

X72.3 Z21.9;

G00 U1.0 Z�20.0;

ਖ਼Ӧҏа R ᛃඩɥΈႊȪȲ̈́˨ȥ
ӏࡾɁʡʷɺʳʪ
• ብᬂҒҭɁᣞɝᣱ࣊ᴷ

0.25 mm/rev

• ۶वҒҭɁᣞɝᣱ࣊ᴷ
0.3 mm/rev

Program for finishing using the 

manual tool nose radius offset 

function

• Feedrate for facing: 0.25 mm/rev

• Feedrate for O.D. cutting: 0.3 mm/

rev

X100.0 Z�100.0; ....................................................... ʉʶʍʒʢʍʓȟஉوȺȠɞͱᏚ
ȾሉӦ

Moving to a position where the 

turret head can be rotated

M01;

N21;

G55;

G50 S2000;

G00 T0420;

G96 S120 M203;

X84.0 Z�20.0 M08;

G01 Z�0.1 F1.0;

X20.0 F0.25;

G00 X66.0 Z�1.0;

G01 Z19.9 F0.3;

G00 U2.0 Z�1.0;

X57.0;

G01 Z19.9;

G00 U2.0 Z�1.0;

X46.3;

G01 X50.3 Z1.0;

Z19.9;

X68.3;

X72.3 Z21.9;

G00 U1.0 Z�20.0;

X100.0 Z�100.0;

M01;

N22;

G55;

G00 T0521;

G97 S1500 M203;

X34.94 Z�20.0;

G01 Z�1.0 F1.0;

X30.0 Z1.47 F0.15;

Z41.0;

G00 U1.0 Z�20.0;

X100.0 Z�100.0;

M01;

N23;

G55;

G50 S2500;

G00 T0622;

G96 S180 M203;

X54.0 Z�20.0;

G01 Z0 F1.0;

X28.0 F0.2;

G00 X45.06 Z�1.0;

G01 X50.0 Z1.47;

Z20.0 F0.25;

X67.06;

X72.0 Z22.47 F0.2;

G00 U1.0 Z�20.0 M09;

X100.0 Z�100.0 M05;

G28 U0;

M30;
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1-6 յሗʛ˂ʒʡʷɺʳʪ
Various Part Programs

оɟ Grooving

2 าᜤ 2 NOTE

1. оɟӏࡾǾࣄɥٵࢲȾ̈́˨ȥɞȲɔȾɂ 1 Ǿҏа࣊ሌᢆو
ɥࣄȺϦඨȨȮɞ॒ᛵȟȕɝɑȬǿ

1. To finish the bottom of the groove in flat, it is necessary to suspend 

axis movement for a period to allow the spindle to rotate 

approximately one turn.

ȦɁᭉȺɂǾ In this example,

0.1 ᇽϦඨȨȮɟɃǾ˿ᢉɂ 1 ȪɑȬǿᢆو By setting 0.1 second for a dwell period, the spindle can rotate one 

turn.

2. ҏа R ɥ “0” ȻȪȹʡʷɺʳʪɥͽȪȹȗɑȬǿ 2. The program is created assuming that tool nose R is “0”.

O1;

N1;

G97 S600 M03;

a X54.0 Z20.0 M08;

b G01 Z�20.0 F1.0;

c X40.0 F0.1;

d G04 U0.2; ................................................................. ʓɰɱʵ 0.2 ᇽ Dwell:  0.2 sec

e G00 X52.0;

f W�2.0;

g G01 X48.0 Z�20.0;

h G00 X52.0;

i W2.0;

j G01 X48.0 Z�20.0;

k G00 X60.0;

l Z20.0;

X100.0 Z100.0 M05;

M30;

20
4

C1 C1

4

5040

12

11 12

58
6 9

7

3 4

10

φ φ

60 ᇽ
0.1 ᇽ

min�1

60 sec
0.1 sec

min�1
=t =

600
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юवሰӏࡾ I.D. Deep Hole Drilling

ʩ˂ʴʽɺӏࡾ 1ᴥብᬂሰȕȤӏࡾᴦ Milling 1 (Drilling on End Face)

2 าᜤ 2 NOTE

ȦɁʡʷɺʳʪɂ MC ̈́റȝɛɆ Y ᢉ̈́റȺɁɒΈႊȺȠɑȬǿ The following program can be used only by the MC type machines or 

Y-axis specification machines.

O1

N1;

G50 S500;

G00 T0101;

G96 S80 M03;

X55.0 Z20.0 M08;

G01 Z1.0 F3.0;

Z�50.0 F0.3;

G00 U�2.0 Z1.0;

X65.0;

G01 Z�50.0;

G00 U�2.0 Z1.0;

X74.8;

G01 Z�50.0;

G00 U�2.0 Z200.0;

X150.0;

M00;

G00 X55.0 Z10.0 M03;

Z�42.0 M08;

G01 Z�90.0 F0.3;

G00 U�2.0 Z�42.0;

X65.0;

G01 Z�90.0;

:
G00 U�2.0 Z20.0 M09;

X200.0 Z50.0;

M00;

:

The tool is moved to the position where the tool nose 
can be easily checked, or where the chips can be 
discharged without being interrupted.

Rough cutting is temporarily stopped to check the 
tool nose and to discharge the chips.

Again specify the commands for spindle 1 rotation 
and for coolant discharge.

After the chips have been discharged, the finishing 
allowance is checked.

Finishing

ҏаɥᆬᝓȪɗȬȗǾɑȲɂҒɝȢȭɥɝҋȬɁȾ
ᤵᰅȾȽɜȽȗͱᏚȾࡾщɥሉӦȨȮɑȬǿ

ᔳӏࡾɁᣩ˹ȺˢϦඨȪǾҏаʋɱʍɹȝɛɆҒɝ
ȢȭɁҋɥᚐȗɑȬǿ

ѓ࣊Ǿቼ 1 ˿ᢉɁᢆو͎ȝɛɆɹ˂ʳʽʒɁվҋ
͎ɥᚐȗɑȬǿ

ҒɝȢȭɁҋɥᚐȶȲऻǾ̈́ ˨ȥ͍ɥʋɱʍɹȪɑ
Ȭǿ

̈́˨ӏࡾ
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ᴹӏᬂَࡾᴻ <Part Drawing>

ᴹҒҭస͔ᴻ <Cutting Condition>

2 าᜤ 2 NOTE

M8 u P1.25 ʉʍʡɁ᭥͇ȠɁᩋȨɂǾ5 mm ȻȪɑȬǿ M8 u P1.25 tap engaging length is 5 mm.

40

P.C.D 150

210q

150q

330q

30q

C0

90q

270q

B

A

F

E

D

C

I1
2

1

P
.C

.D
. 
1

5
0

I2
0

0

6 Equal Parts, M8 u P1.25, Depth 15
Prepared Hole I6.8 Drill, Depth 25

6 ኄґ � M8 u P1.25 ɿ 15
˩ɸʴ I6.8 ɿ 25

ሌࡾ
Process

T ɽ˂ʓ
T Code

щջࡾ
Tool Name

˿ᢉᢆوᣱ࣊
Spindle Speed

(min
�1

)

ᣞɝᣱ࣊
Feedrate

(mm/min)

щᛃඩႭհࡾ
Tool Offset Number

N1 T1001 ʅʽʉʓʴʵ
Center drill

2000 150 1

N2 T1002 I6.8 ʓʴʵ
6.8 mm dia. drill

1300 200 2

N3 T1003 M8 u P1.25 ʉʍʡ
M8 u P1.25 Tap

400 500 3

O1; ........................................................................... ʡʷɺʳʪႭհ Program number

N1 (CENTER DRILL); .............................................. ʅʽʉʓʴʵӏࡾ Drilling with center drilling

G98; ......................................................................... ුґᣞɝ͎ Calling the feed per minute mode

M45; ......................................................................... ቼ 1 ˿ᢉɁ C ᢉፖ Connecting spindle 1 as the C-axis

G28 H0; .................................................................... C ᢉൡಽՁཟे࢜ Returning the C-axis to the machine 

zero point

G00 T0101; ............................................................... 1 ႭɁࡾщҾҋȪ Rotating the turret to index No. 1 

tool

G97 S2000 M13; ...................................................... 2000 min�1 Ɂᢆوᣱ࣊Ⱥࡾᢆوщ
˿ᢉඩᢆ

Starting the rotary tool spindle in the 

normal direction at 2000 min�1

X150.0 Z30.0 C30.0; ................................................ ӏࡾᩒܿͱᏚɑȺᣞɝȺͱᏚข
ɔ

Positioning at the hole machining 

start position at a rapid traverse rate
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G83 H60.0 Z�5.0 R�27.0 F150 K6; ......................... ብᬂʃʧʍʒʓʴʴʽɺɿɮɹʵ
ᴥG83ᴦᚐ
• H60.0 

း٣ͱᏚ D B D C D D D E D 

F D A ɁۄґϏ
• Z�5.0 

ሰࣄɁͱᏚ
• R�27.0 

ɮʕʁʭʵཟȞɜ R ཟɑȺɁᠾ
ᫌȻտ

• F150 

ᣞɝᣱ࣊ 150 mm/min

• K6 

ᎱᣌȪୣو 6 و

Executing the face spot drilling cycle 

(G83)

• H60.0 

Incremental value:  

Present position D B D C D D 

D E D F D A

• Z�5.0 

Z coordinate value of the point Z 

(hole bottom)

• R�27.0 

Distance and direction from the 

initial point to the point R

• F150 

Feedrate of 150 mm/min

• K6 

Number of repetitions:  6 times

G80; ......................................................................... ሰȕȤِްɿɮɹʵɷʭʽʅʵ Canceling hole machining canned 

cycle

G00 X200.0 Z100.0 M05; ......................................... Ϧඨᢆوщ˿ᢉɁࡾᢆو Stopping the rotary tool spindle

M46; ......................................................................... C ᢉፖᜓ Canceling the C-axis connection

G99; ......................................................................... ᣞɝ͎ᢆوු Calling the feed per revolution mode

M01; ......................................................................... ɴʡʁʱʔʵʃʒʍʡ Optional stop

N2 (6.8 DRILL); ........................................................ I6.8 ʓʴʵӏࡾ Drilling with 6.8 mm dia. drill

G98; ......................................................................... ුґᣞɝ͎ Calling the feed per minute mode

M45; ......................................................................... ቼ 1 ˿ᢉɁ C ᢉፖ Connecting spindle 1 as the C-axis

G28 H0; .................................................................... C ᢉൡಽՁཟे࢜ Returning the C-axis to the machine 

zero point

G00 T0202; .............................................................. 2 ႭɁࡾщҾҋȪ Rotating the turret to index No. 2 

tool

G97 S1300 M13; ...................................................... 1300 min�1 Ɂᢆوᣱ࣊Ⱥࡾᢆوщ
˿ᢉඩᢆ

Starting the rotary tool spindle in the 

normal direction at 1300 min�1

X150.0 Z30.0 C30.0; ................................................ ӏࡾᩒܿͱᏚɑȺᣞɝȺͱᏚข
ɔ

Positioning at the hole machining 

start position at a rapid traverse rate

G83 H60.0 Z�30.0 R�27.0 F200 K6; ....................... ብᬂʃʧʍʒʓʴʴʽɺɿɮɹʵ
ᴥG83ᴦᚐ
• H60.0 

း٣ͱᏚ D B D C D D D E D 

F D A ɁۄґϏ
• Z�30.0 

ሰࣄɁͱᏚ
• R�27.0 

ɮʕʁʭʵཟȞɜ R ཟɑȺɁᠾ
ᫌȻտ

• F200 

ᣞɝᣱ࣊ 200 mm/min

• K6 

ᎱᣌȪୣو 6 و

Executing the face spot drilling cycle 

(G83)

• H60.0 

Incremental value:  

Present position D B D C D D 

D E D F D A

• Z�30.0 

Z coordinate value of the point Z 

(hole bottom)

• R�27.0 

Distance and direction from the 

initial point to the point R

• F200 

Feedrate of 200 mm/min

• K6 

Number of repetitions:  6 times

G80; ......................................................................... ሰȕȤِްɿɮɹʵɷʭʽʅʵ Canceling hole machining canned 

cycle

G00 X200.0 Z100.0 M05; ......................................... Ϧඨᢆوщ˿ᢉɁࡾᢆو Stopping the rotary tool spindle

M46; ......................................................................... C ᢉፖᜓ Canceling the C-axis connection

G99; ......................................................................... ᣞɝ͎ᢆوු Calling the feed per revolution mode

M01; ......................................................................... ɴʡʁʱʔʵʃʒʍʡ Optional stop

N3 (M8 u P1.25 TAP); .............................................. M8 u P1.25 ʉʍʡӏࡾ Tapping with M8 u P1.25 tap

M45; ......................................................................... ቼ 1 ˿ᢉɁ C ᢉፖ Connecting spindle 1 as the C-axis
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ʩ˂ʴʽɺӏࡾ 2ᴥC ᢉɁʹ˂ɹ࣋ൈጕՁཟͱᏚɥʁʟʒ
ȪȲӏࡾᴦ

Milling 2 (Machining with the Zero Point of the C-Axis in 

the Work Coordinate System Shifted)

Ⴑढ࿎ɥӏࡾȬɞȻȠȽȼǾȕɜȞȫɔ C ᢉɁʹ˂ɹ࣋ൈጕ
ՁཟͱᏚɥʁʟʒȪȹӏࡾȬɞȻǾʡʷɺʳʩʽɺȪɗȬȢ
ȽɝɑȬǿʁʟʒᦀɂǾʹ˂ɹɴʟʅʍʒ႕ᬂɥ᚜ᇉȨȮȹǾ
ΈႊȬɞʹ˂ɹ࣋ൈጕႭհȾᜫްȪɑȬǿ͏˩ɁศȺ C ᢉ
Ɂʹ˂ɹ࣋ൈጕՁཟͱᏚɥᜫްȪɑȬǿ

When machining an irregularly shaped, creating programs is 

easier if the zero point of the C-axis in the work coordinate 

system is shifted in advance.  The shift amount is set at the 

work coordinate system number to be used on the WORK 

OFFSET screen.  Set the work coordinate system zero point of 

the C-axis by using the following procedure.

8ឬ֖ 8WARNING

ᢉሉӦɁ᪨ɂǾժӦ֚ᣃȾ̷ɗ᪩࿎ɁȽȗȦȻɥᆬᝓȪǾ
տɥᩖᤏțȽȗɛșȾൡಽɥͽȪȹȢȳȨȗǿ
ᵘɂȨɑɟǾൡಽюɁࢱຒᵚ

Before starting axis feed operation, ensure that no one is 

near the moving parts, and that you are moving the axis in 

the correct direction.

[Entanglement/Component interference]

1) ໄ϶ɥȬɞǿ 1) Prepare.

a) ʓɬɮʽʉʷʍɹᤣɷ˂ʃɮʍʋɥȐᣮࢠȑȾȬɞǿ a) Set the door interlock key-switch in the [NORMAL] 

position.

b) ʓɬɥᩐɔɞǿ b) Close the door.

c) ʛʗʵͽᤣɷ˂ʃɮʍʋɥiȐͽժȑȾȬɞǿ c) Turn the operation selection key-switch to i [ON].

d) ʬ˂ʓᤣʦʉʽjȐՁཟे࢜ȑɥઃȬǿ d) Press the mode selection button j [ZRN] (Zero 

Return).

G28 H0; .................................................................... C ᢉൡಽՁཟे࢜ Returning the C-axis to the machine 

zero point

G00 T0303; ............................................................... 3 ႭɁࡾщҾҋȪ Selecting the No. 3 tool

G97; ......................................................................... ˿ᢉᢆوᣱ࣊ˢްҤॅ͎ Calling the constant spindle speed 

control

X150.0 Z30.0 C30.0; ................................................ ӏࡾᩒܿཟɑȺᣞɝȺͱᏚขɔ Positioning at the hole machining 

start position at a rapid traverse rate

M329 S400; .............................................................. պఙࣻʉʍʡ͎ Calling a synchronized tapping 

cycle

G84 Z�20.0 R�25.0 F1.25; ...................................... ཟ A Ⱥብᬂպఙࣻʉʍʞʽɺɿɮ
ɹʵᴥM329 G84ᴦᚐ
• Z�20.0 

ሰࣄɁͱᏚ
Z = �ᴥʉʍʡɁȨ + 

ʉʍʡɁ᭥͇ȠɁᩋȨᴦ
= � (15 + 5) = �20 mm

• R�25.0 

ɮʕʁʭʵཟᴥZ30.0ᴦȞɜ R ཟ
ᴥZ5.0ᴦɑȺɁᠾᫌȻտ

• F1.25

ʞʍʋ 1.25 mm

Executing the face synchronized 

tapping cycle (M329 G84) at point A

• Z�20.0 

Z coordinate value of the point Z 

(hole bottom)

Z = � (depth of tap + tap engaging 

length) 

= � (15 + 5) = �20 mm

• R�25.0 

Distance and direction from the 

initial point (Z30.0) to point R 

(Z5.0)

• F1.25 

Pitch 1.25 mm

C90.0; ...................................................................... ཟ B ᵻཟ F Ⱥብᬂպఙࣻʉʍʞʽ
ɺɿɮɹʵᴥM329 G84ᴦᚐ

Executing the face synchronized 

tapping cycle (M329 G84) at points 

B to F

C150.0;

C210.0;

C270.0;

C330.0;

G80; ......................................................................... ብᬂպఙࣻʉʍʞʽɺɿɮɹʵ
ᴥM329 G84ᴦɷʭʽʅʵ

Canceling the face synchronized 

tapping cycle (M329 G84)

G00 X200.0 Z100.0 M05; ......................................... Ϧඨᢆوщ˿ᢉɁࡾᢆو Stopping the rotary tool spindle

M46; ......................................................................... C ᢉፖᜓ Canceling the C-axis connection

G99; ......................................................................... ᣞɝ͎ᢆوු Calling the feed per revolution mode

M30; ......................................................................... ʡʷɺʳʪጶ̘ Program end
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e) ᣞɝɴ˂ʚʳɮʓʃɮʍʋȺᣞɝᣱ࣊ɥᜫްȬɞǿ e) Set the rapid traverse rate to be used by rapid traverse 

rate override switch.

2 าᜤ 2 NOTE

ਖ਼ӦͽɂǾ100% ȾᜫްȪȹȗȹɕǾ᪨Ɂᣞɝᣱ࣊
ɂ 50% ȺِްȨɟȹȗɑȬǿ

For manual operation, the maximum allowable override value 

is 50%.  Therefore, if the switch is set to “100%”, the override 

value is 50%.

f) C ᢉҒఉ ʦʉʽ FȐC1ȑɑȲɂ GȐC2ȑɥઃȬǿ f) Press the C-axis selection button F [C1] or G [C2].

g) C ᢉɁਖ਼ӦᢉᣞɝʦʉʽɥઃȪፖȤɞǿ
ᵘൡಽՁཟȾᣞɝᴥ50% Ҥ᪅ᴦȺᣋȪǾϦඨᵚ
ᵘৰ᚜ᇉʳʽʡ ‘C1’ ɑȲɂ ‘C2’ ཟཌྷᵚ

g) Press and hold down the axis feed button for the C-axis.

[The axis approaches the machine zero point at the 

rapid feed rate (fixed at 50%) and stops.]

[The indicator lamp ‘C1’ or ‘C2’ is illuminated.]

h) టʹ˂ɹɥɝ͇Ȥɞǿ h) Mount the sample workpiece.

2) X ᢉȝɛɆ Z ᢉɥሉӦȨȮȹǾʹ˂ɹɁሰȕȤȨɟȹȗȽ
ȗ͖ɁͱᏚȾࡾщɥᣋȸȤɞǿ

2) Move the X- and Z-axes to bring the tool close to the 

workpiece at any position that hasn't been drilled yet.

щɁͱᏚȟǾCࡾ5 ᢉɥʁʟʒȨȮɞȻȠɁᄻԱȾȽɝɑȬǿ 5The tool position is the guide for shifting the C-axis.

a) ᣞɝᦀᤣʦʉʽCȐu100ȑɥઃȬǿ a) Press the axis feed amount selection button C [u100].

b) ᢉᤣʃɮʍʋȺ Z ᢉɥᤣȬɞǿ b) Select the Z-axis with the axis selection switch.

c) ਖ਼ӦʛʵʃᄉႆبȺࡾщɥሉӦȨȮɞǿ c) Move the tool using the manual pulse generator.

d) պറȾǾX ᢉɕሉӦȨȮɞǿ d) Move the X-axis in the same way.

3) C ᢉɥʁʟʒȨȮȹǾ‘ ʹ˂ɹɴʟʅʍʒ ’ ႕ᬂȾʁʟʒᦀ
ɥᜫްȬɞǿ

3) Shift the C-axis and set the shift amount on the ‘WORK 

OFFSET’ screen.

a) ‘ ʹ˂ɹɴʟʅʍʒ ’ ႕ᬂɥ᚜ᇉȨȮɞǿ a) Display the ‘WORK OFFSET’ screen.

b) ᣞɝᦀᤣʦʉʽCȐu100ȑɥઃȬǿ b) Press the axis feed amount selection button C [u100].

c) ᢉᤣʃɮʍʋȺ C ᢉɥᤣȬɞǿ c) Select the C-axis with the axis selection switch.

d) ਖ਼ӦʛʵʃᄉႆبȺ C ᢉɥᢆوȨȮǾژໄሰɥࡾщɁ
ȕɞͱᏚɑȺʁʟʒȬɞǿ

d) Rotate the C-axis using the manual pulse generator to 

shift the reference hole to the position of the tool.

e) ΈႊȬɞʹ˂ɹ࣋ൈጕႭհɁ “C” Ⱦɵ˂ʇʵɥնɢȮ
ɞǿ

e) Move the cursor to “C” in the work coordinate system to 

be used.

Reference Hole
ໄሰژ

Reference Hole
ໄሰژ
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2 าᜤ 2 NOTE

‘ цᣮ ’ ɂΈႊȪȽȗȺȢȳȨȗǿ Do not use ‘COMMON’.

f) “C0” ɥоӌȬɞǿ f) Input “C0”.

g) ʇʟʒɷ˂ȌລްȍɥઃȬǿ g) Press the [MEASURE] soft-key.

h) ʇʟʒɷ˂ȌᚐȍɥઃȬǿ h) Press the [EXECUTE] soft-key. 

ᵘΈႊȬɞʹ˂ɹ࣋ൈጕႭհɁ “C” ȾʁʟʒᦀᴥTᴦȟ
ᜫްȨɟɞᵚ

[The shift amount (T) is set for “C” in the work 

coordinate system to be used.]

ᴷ Example:

2 าᜤ 2 NOTE

ʹ˂ɹ࣋ൈጕ G54 ɥΈႊȪȲȺȬǿ This example uses the work coordinate system G54.

ʩ˂ʴʽɺӏࡾ 3 Milling 3

2 าᜤ 2 NOTE

ȦɁʡʷɺʳʪɂ Y ᢉ̈́റȺɁɒΈႊȺȠɑȬǿ The following program can be used only by the Y-axis specification 

machines.

O1;

N1;

G98; .......................................................................... ුґᣞɝ͎ Calling the feed per minute mode

M45; .......................................................................... ቼ 1 ˿ᢉ C ᢉፖ Connecting spindle 1 as the C-axis

G54; .......................................................................... ʹ˂ɹ࣋ൈጕᤣ Work coordinate system selection

G28 H0;..................................................................... C ᢉൡಽՁཟे࢜ Returning the C-axis to the machine 

zero point

G50 S2000;............................................................... 2000 min�1 Ⱦఊᯚᢆوᣱ࣊ᜫް Spindle speed limit setting of 2000 

min�1

G00 T0101; ............................................................... 1 ႭɁࡾщҾҋȪ Selecting the No. 1 tool

G97 S1000 M13;....................................................... 1000 min�1 Ɂᢆوᣱ࣊Ⱥࡾᢆوщ
˿ᢉඩᢆ

Starting the rotary tool spindle in the 

normal direction at 1000 min�1

G00 X100.0 Z30.0 C0; .............................................. ሰӏࡾᩒܿͱᏚɑȺᣞɝȺͱᏚ
ขɔ

Positioning at the hole machining 

start position at a rapid traverse rate

G83 Z_ R_ F_; .......................................................... ሰȕȤِްɿɮɹʵᩒܿ Starts the hole machining canned 

cycle

C120.0; ..................................................................... C120.0 ȺሰȕȤ Executes the hole machining 

canned cycle at C120.0

C240.0; ..................................................................... C240.0 ȺሰȕȤ Executes the hole machining 

canned cycle at C240.0

G80; .......................................................................... ሰȕȤِްɿɮɹʵɷʭʽʅʵ Cancels a hole machining canned 

cycle

G00 X200.0 Z100.0 M05;.......................................... Ϧඨᢆوщ˿ᢉɁࡾᢆو Stopping the rotary tool spindle

M46; .......................................................................... C ᢉፖᜓ Canceling the C-axis connection

G99; .......................................................................... ᣞɝ͎ᢆوු Specifying the feed per revolution 

mode

M30; .......................................................................... ʡʷɺʳʪጶ̘ Program end
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ᴹӏᬂَࡾᴻ <Part Drawing>

ᴹጨయɁʑ˂ʉᴻ <Dimensions of Blank Workpiece>

ᴹʋʭʍɷʽɺَᴻ <Chucking Diagram>

5ʋʭʍɷʽɺȨɂ 30 mm ȺȬǿ 5The chucking depth is 30 mm.

8
8

4
0

C3
C1

13.229 13.229

20

60

100

5
0

3
0

20

I

I

I8 � 4 Through-Hole
4 �I8 ɷʴ៩ᣮ

య S45C

ढᴥmmᴦ ۶व I50

пᩋ 101

Material AISI 1045 (Carbon steel)

Dimensions 

(mm)

O.D. I50

Length 101

30
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O1;

G28 V0;

N1; ........................................................................... ብᬂǾ۶वᔳӏࡾ Face and O.D. rough cutting

G99 M46;

G50 S2000;

G00 T0101;

G96 S120 M03;

G00 X55.0 Z10.0 M08;

G01 Z0.1 F1.0;

X10.0  F0.2;

X�1.6 F0.1;

G00 X45.0 W1.0;

G01 Z�59.9 F0.25;

G00 U2.0 Z1.0;

X40.3;

G01 Z�3.468;

G00 U2.0 Z1.0;

X31.364;

G01 X40.3 Z�3.468;

Z�59.9;

X47.832;

U4.0 W�2.0;

G00 Z10.0;

G53 X0 Z0 M05;

M01;

N2; ...........................................................................

G99 M46;

G50 S2000;

G00 T0202;

G96 S200 M03;

X50.0 Z10.0 M08;

G01 Z0 F1.0;

X�0.8 F0.12;

G00 X31.532 W1.0;

G01 X40.0 Z�3.234 F0.15;

Z�60.0;

X47.532;

U4.0 W�2.0;

G00 Z10.0;

G53 X0 Z0 M05;

M01;

ብᬂǾ۶व̈́˨ȥӏࡾ Face and O.D. finishing

N3; ...........................................................................

G98 M45;

G28 U0 W0 H0;

G00 T0303;

C0;

G97 S500 M13;

X50.0 Z20.0 M08;

Y11.0;

M98 P1000;

M69;

C180.0;

M68;

M98 P1000;

G99 G00 X50.0 Z20.0 M69;

G28 V0;

G28 U0 W0;

M05;

M01;

I13 ɲʽʓʩʵᴥᑈҭɝӏࡾᴦ 13 dia. end milling (shoulder cutting)
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N4; ...........................................................................

G98 M45;

G28 U0 W0 H0;

G00 T0404;

C0;

M68;

G97 S1500 M13;

X50.0 Z20.0 M08;

G01 X40.0 Z�20.0 F750;

G87 X24.0 Y8.0 R�7.0 F75;

W�20.0;

Y�8.0;

W20.0;

G80;

G99 G00 X50.0 Z20.0 M69;

X200.0 Z100.0 M05;

G28 V0;

G28 U0 W0;

M05;

M01;

ʅʽʉʓʴʵӏࡾ Center drilling

N5; ...........................................................................

G98 M45;

G28 U0 W0 H0;

G00 T0505;

C0;

M68;

G97 S1200 M13;

X50.0 Z20.0 M08;

G01 X40.0 Z�20.0 F600;

G87 X�38.0 Y8.0 R�7.0 Q4000 F144;

W�20.0 Q4000;

Y�8.0 Q4000;

W20.0 Q4000;

G99 G00 X50.0 Z20.0 M09;

G28 V0;

G28 U0 W0;

M05;

G00 T0100 M69;

I8 ʓʴʵӏࡾ 8 dia. drilling

O1000; .....................................................................

G01 X34.0 Z10.0 F500;

Z�53.5 F75;

Y0;

Z10.0;

Y�11.0;

Z�53.5;

Y20.0;

G00 X35.0 Z10.0;

Y9.0;

G01 X30.0 F500;

Z�53.5 F75;

Y�3.0;

Z10.0;

Y�15.0;

Z�53.5;

Y20.0;

G00 X50.0 Z20.0;

Y11.0;

M99;

ɿʠʡʷɺʳʪᴥI13 ɲʽʓʩʵӏ
ᴦࡾ

Sub-program (13 dia. end milling)
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ʩ˂ʴʽɺӏࡾ 4 Milling 4

ብᬂᔳӏࡾ (N1) Rough Face Cutting (N1)

ብᬂ̈́˨ȥӏࡾ (N2) Face Finishing (N2)

C ɲʽʓʩʵӏࡾ (N3) C End Milling (N3)

M08; ......................................................................... ɹ˂ʳʽʒվҋ Coolant supply

M69; .......................................................................... ˿ᢉʠʶ˂ɷɬʽɹʳʽʡ Spindle brake unclamp

G99 G18 M46; .......................................................... ᣞɝᢆوු ZX ᤣᬂࢲ C ᢉፖᜓ


The feed per revolution mode. 

Selecting the Z-X plane. Canceling 

the C-Axis connection.

G50 S2000;............................................................... ᒲӦᤆᢆ˹Ɂቼ 1 ˿ᢉɁఊᯚᢆو
ᣱ࣊ɥ 2000 min�1 Ⱦᜫް

Setting the spindle speed limit for 

automatic operation at 2000 min�1.

G54; .......................................................................... ʹ˂ɹ࣋ൈጕ 1 ɥᤣ Selecting work coordinate system 1.

G00 T0202; .............................................................. 2 ႭɁࡾщҾҋȪ Rotating the turret to index No. 2 

tool

G96 S130 M03; ........................................................ Ғҭᣱ࣊ 130 m/min ȾˢްҤॅ Regulating the feedrate at 130 m/

min.

G00 X81.0 Z3.0; ....................................................... a ȾࡾщȟᣞɝȺͱᏚขɔ Positioning at a at a rapid traverse 

rate.

Z0.1; ......................................................................... ብᬂɥᔳӏࡾȬɞȲɔǾb ȾሉӦ Moving to b for rough face cutting.

G01 X31.4 F0.25; ..................................................... 0.25 mm/rev Ɂᣞɝᣱ࣊Ⱥ c ɑȺ
ብᬂᔳӏࡾɥᚐ

Executing rough face cutting up to 

c at a feedrate of 0.25 mm/rev.

G00 X81.0 Z3.0; ....................................................... a Ⱦɞ Returning to a

X406.0 Z250.0; ........................................................ щɥʹ˂ɹȞɜᤕȩȤɞࡾ Retracting the tool from the 

workpiece.

M01; .......................................................................... ɴʡʁʱʔʵʃʒʍʡ Optional stop

< N3 >< N1 >

1
2

3

1

2

3

4

12

511

10

9

8

7

6

Rapid Traverse

Cutting Feed

ᣞɝ

Ғҭᣞɝ

G00 M05; ................................................................. Ϧඨᢆوщ˿ᢉɁࡾᢆو The rotary tool spindle stops.

M08;

M69;

G98 M45; .................................................................. ුґᣞɝ͎ C ᢉፖ The feed per minute mode. 

Connecting the C-axis.

G28 H0;..................................................................... C ᢉൡಽՁཟे࢜ Returning the C-axis to the machine 

zero point

G54;

G00 T1111;................................................................ 11 ႭɁࡾщҾҋȪ Rotating the turret to index No. 11 

tool.

G97 S200 M13;......................................................... 200 min�1 Ɂᢆوᣱ࣊Ⱥ˿ᢉඩᢆ The spindle rotates in the normal 

direction at the RPM of 200 min�1

S318; ........................................................................ 318 min�1 Ɂᢆوᣱ࣊Ⱥ˿ᢉඩᢆ The spindle rotates in the normal 

direction at the RPM of 318 min�1
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C ɲʽʓʩʵӏࡾ (N4) C End Milling (N4)

C ʅʽʉӏࡾ (N5) C Center Drilling (N5)

G00 Z5.0; ................................................................. a ȾሉӦ Moving to a

X145.184; ................................................................. b ȾሉӦ Moving to b

G00 C0; .................................................................... c ȾሉӦ Moving to c

G112; ....................................................................... ࣋ൈᛃᩖʬ˂ʓ͎ Calling the polar coordinate 

interpolation mode

G01 X118.2 C42.152 F1000; ................................... ҒҭᣞɝȺ dȾሉӦ Moving to d at cutting feedrate

Z�14.9 F45; .............................................................. e ȾሉӦ Moving to e

G03 X80.2 C23.152 R19.0; ...................................... ԡव 19 mm ɁяउɥяȺɬʡ
ʷ˂ʋҒҭ

Cutting 19 mm dia. arc during 

approach (contact circle)

G01 C�23.152; ......................................................... ཟ eȞɜ jɑȺҒҭ Cutting from e to j

X0 C�46.303;

X�80.2 C�23.152;

C23.152;

X0 C46.303;

X80.2 C23.152;

G03 X132.109 C30.106 R19.0; ................................ ԡव 19 mm ɁяउɥяȺᣟȥҒ
ҭ

Cutting 19 mm dia. arc during 

retract (contact circle)

G01 Z5.0 F1000; ...................................................... ҒҭᣞɝȺ kɑȺሉӦ Moving to k at cutting feedrate

G113; ....................................................................... ࣋ൈᛃᩖʬ˂ʓɥɷʭʽʅʵ Canceling polar coordinate 

interpolation mode

G00 X145.184; ......................................................... щɥʹ˂ɹȞɜᤕȩȤɞࡾ Retracting the tool from the 

workpiece.

M01;
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C ʓʴʵӏࡾ (N6) C Drilling (N6)

C ʉʍʡӏࡾ (N7) C Tapping (N7)

M08;

M69;

G98 M45;

G28 H0;

G54;

G00 T0707; .............................................................. 7 ႭɁࡾщҾҋȪ Rotating the turret to index No. 7 

tool.

G97 S200 M13;

S1170;

G00 Z5.0;

X81.0;

X55.0 C30.0;

G83 Z�14.443 Q6800 R�2.0 P500 F187; ................ ብᬂሰʓʴʴʽɺɿɮɹʵɥ
aDbDcDdDeDf ɁᬲȾ
ᚐ

Executing end face deep hole 

drilling cycle in order of 

aDbDcDdDeDf

C90.0 Q6800;

C150.0 Q6800;

C210.0 Q6800;

C270.0 Q6800;

C330.0 Q6800;

G00 Z5; .................................................................... ብᬂሰʓʴʴʽɺɿɮɹʵɥ
ɷʭʽʅʵ

Canceling end face deep hole 

drilling cycle

X81.0;

G28 U0;..................................................................... X ᢉՁཟे࢜ X-axis zero return

G28 W0;.................................................................... Z ᢉՁཟे࢜ Z-axis zero return

M01;

<N6> <N7>

1 1

2 2

3 3

4 4

5 5

6 6

Rapid Traverse

Cutting Feed

ᣞɝ

Ғҭᣞɝ

M08;

M69;

G98 M45;

G28 H0;

G54;

G00 T0101; .............................................................. 1 ႭɁࡾщҾҋȪ Rotating the turret to index No. 1 

tool.

G97; .......................................................................... ˿ᢉᢆوᣱ࣊ɥˢްȾᜫް Regulate the spindle speed.

G00 Z10;

X81.0;

X55.0 C30.0;



ʡʷɺʳʪ
EXAMPLE PROGRAMS430

M329 S318;............................................................... պఙࣻʉʍʞʽɺʬ˂ʓˁɴʽ Turn the synchronized tapping 

mode on.

G84 Z�9.0 R0 F398; ................................................ պఙࣻʉʍʞʽɺɿɮɹʵɥ
aDbDcDdDeDf ɁᬲȾ
ᚐ

Executing synchronized tapping 

cycle in the following order: 

aDbDcDdDeDf

C90.0;

C150.0;

C210.0;

C270.0;

C330.0;

G00 Z10; .................................................................. պఙࣻʉʍʞʽɺɿɮɹʵɥɷʭ
ʽʅʵ

Canceling synchronized tapping 

cycle

X81.0;

G28 U0;

G28 W0;

M01;

M09; ......................................................................... ɹ˂ʳʽʒϦඨ Coolant OFF

M05; ......................................................................... ˿ᢉϦඨ The spindle stops.

M46; ......................................................................... C ᢉፖᜓ C-axis release

M30; ......................................................................... ʡʷɺʳʪጶ̘ Program end
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1 ʹ˂ɹɁՙຝȪ
WORKPIECE TRANSFER

ʹ˂ɹɁՙຝȪȻɂǾቼ 1 ሌȻቼࡾ 2 ሌɥࡾ 1 ɁɝȺو
ӏࡾȬɞ᪨Ǿቼ 1 ȪȲʹ˂ɹɥቼࡾሌȺӏࡾ 2 ɥࡾሌɁӏࡾ
ᚐșҰȾǾቼ 2 ˿ᢉɁʋʭʍɹȾຝȬӦͽɁȦȻȺȬǿ

When performing the first and second processes continuously 

in a single setup, the workpiece after the first process in chuck 

1 can be passed to chuck 2 where the second process is 

carried out.  This operation is called “workpiece transfer”.

ʹ˂ɹɁՙຝȪɥᚐșȾɂǾʹ˂ɹɥՙȤຝȬͱᏚɑȺቼ 2

˿ᢉիᴥB ᢉᴦɥሉӦȨȮɞ॒ᛵȟȕɝɑȬǿB ᢉɁሉӦȾ
ɂǾʹ˂ɹ࣋ൈጕɥΈႊȬɞศȻǾൡಽ࣋ൈጕɥΈႊȬɞ
ศɁ 2 ሗ᭒ȟȕɝɑȬǿ

To transfer a workpiece, it is necessary to move headstock 2 

(B-axis) to the workpiece transfer position.  There are two 

methods for moving the B-axis; the method using the work 

coordinate system and using the machine coordinate system.

7า 7 CAUTION

ቼ 2 ˿ᢉիᴥB ᢉᴦɥሉӦȬɞکնǾቼ 2 ˿ᢉիȻࡾщǾʥ
ʵʊȝɛɆҏ࿎իȟࢱຒȪȽȗͱᏚȾҏ࿎իɥሉӦȨȮȹȢ
ȳȨȗǿ
ᵘቼ 2 ˿ᢉȻǾࡾщǾʥʵʊȝɛɆҏ࿎իɁࢱຒǾൡಽɁᆍ
ૺᵚ

When moving the headstock 2 (B-axis), move the turret to 

the position where interference will not occur between 

headstock 2 and tools, tool holders, and/or the turret.

[Tools, tool holders, and/or turret interference with spindle 

2/Machine damage]

2 าᜤ 2 NOTE

ʹ˂ɹɁՙຝȪɂǾቼ 2 ˿ᢉ̈́റȺɁɒᚐțɑȬǿ Workpiece transfer is possible with headstock 2 specifications only.

ᴹʹ˂ɹՙຝȪɁํɟᴻ <Flow of Workpiece Transfer>

ʹ˂ɹՙຝȪɁํɟɁˢɥ͏˩ȾᇉȪɑȬǿ ͎ศȾȷ
ȗȹɂյʤ˂ʂɥȧՎྃȢȳȨȗǿ

The following is an example of the flow for workpiece transfer.  

Refer to the corresponding pages for details on specifying 

these commands.

4 4

4 4

ͱᄾպఙᤆᢆᴥM34ᴦɑȲɂᣱ࣊պఙᤆᢆᴥM35ᴦɁ
͎
1“M34, M35, M36 պఙᤆᢆӛǾིӛ ”ᴥ435 ʤ˂ʂᴦ

Specifying the phase synchronized operation (M34) or 

the speed synchronized operation (M35)

1“M34, M35, M36 Synchronized Operation ON/OFF” 
(page 435)

ʹ˂ɹɥՙȤຝȬȻȠɁɬʡʷ˂ʋͱᏚɁ͎
• ʹ˂ɹ࣋ൈጕɥΈႊȬɞکնᴷ

G00 B_;

• ൡಽ࣋ൈጕɥΈႊȬɞکնᴷ
G53 G00 B_;

1“ ቼ 2 ˿ᢉիᴥB ᢉᴦɁሉӦ ”ᴥ436 ʤ˂ʂᴦ

Specifying the approach position for the workpiece 

transfer position.

• When using a work coordinate value: 

G00 B_;

• When using a machine coordinate value: 

G53 G00 B_;

1“Moving Headstock 2 (B-Axis)” (page 436)

ʹ˂ɹઃ͇ȤᆬᝓᴥG38ᴦɁ͎
1“G38 ʹ˂ɹઃ͇Ȥᆬᝓ ”ᴥ439 ʤ˂ʂᴦ

Specifying the workpiece pushing check (G38)

1“G38 Workpiece Pushing Check” (page 439)
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4 4

4 4

4 4

4 4

4 4

ʹ˂ɹɁՙຝȪ
1“ ʹ˂ɹɁՙຝȪ ”ᴥ433 ʤ˂ʂᴦ

Workpiece transfer

1“WORKPIECE TRANSFER” (page 433)

ሶҒɝӏࡾȾɛɞʹ˂ɹɁҒᫌȪ
ሶҒɝᆬᝓᴥM80ᴦ
1“M80 ሶҒɝᆬᝓ ”ᴥ441 ʤ˂ʂᴦ

Cutting off the workpiece

Workpiece cut-off detection (M80)

1“M80 Workpiece Cut-Off Detection” (page 441)

ͱᄾᴬᣱ࣊պఙᤆᢆᴥM34/M35ᴦɁɷʭʽʅʵᴥM36ᴦ
1“M34, M35, M36 պఙᤆᢆӛǾིӛ ”ᴥ435 ʤ˂ʂᴦ

Canceling (M36) the phase/speed synchronized 

operation (M34/M35)

1“M34, M35, M36 Synchronized Operation ON/OFF” 
(page 435)

ቼ 2 ˿ᢉիᴥB ᢉᴦൡಽՁཟे࢜ᴥG330;ᴦ
1“G330 ॑ઃիᴥʑʂʉʵʐ˂ʵʃʒʍɹᴦA ቼ 2 ˿ᢉիՁ

ཟे͎࢜ ”ᴥ146 ʤ˂ʂᴦ

Returning the headstock 2 (B-axis) to the machine zero 

point (G330;)

1“G330 Tailstock (Digital Tailstock)/Headstock 2 Reference 
Point Return” (page 146)

ቼ 2 ˿ᢉᤣαհɴʽᴥM304ᴦɥ͎ऻǾቼ 2 ˿ᢉϫ
Ⱥӏࡾ

After specifying spindle 2 selection signal ON (M304), 

start machining at the spindle 2 side.
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1-1 M34, M35, M36 պఙᤆᢆӛǾིӛ
M34, M35, M36 Synchronized Operation ON/OFF

ቼ 1Ǿቼ 2 ˿ᢉɥᢆوȨȮȽȟɜʹ˂ɹɥՙȤຝȬکնǾպ
ఙᤆᢆɥ͎ȪȹǾ˵ᢉɁᢆوᣱ࣊ȝɛɆͱᄾǾɑȲɂᢆو
ᣱ࣊ɁɒɥպఙȨȮɞȻȠȾΈႊȪɑȬǿ

To transfer a workpiece from spindle 1 to spindle 2 with both 

spindles rotating, synchronize the spindle speed and phase of 

both the spindles or just the spindle speed by specifying 

synchronized operation.

M480 Ⱥɕͱᄾպఙᤆᢆɥ͎ȬɞȦȻȟȺȠɑȬǿ The phase synchronized operation mode can be specified by 

the M480 command too.

1 • “M480Cᢉպఙʬ˂ʓˁ ɴʽM46Cᢉպఙʬ˂ʓɷʭʽʅʵ ”

ᴥ218 ʤ˂ʂᴦ
1 • “M480 Calls C-Axis Synchronized Operation Mode M46 

C-Axis Synchronous Mode Cancel” (page 218)

• ͱᄾպఙɁᝩศȾȷȗȹɂǾҝёൡಽͽᝢం “ ˿
ᢉͱᄾᝩ႕ᬂᴥቼ 2 ˿ᢉ̈́റᴦ”

• For the adjustment of phase synchronization, refer to the 

separate volume, OPERATION MANUAL “Spindle Phase 

Adjustment Screen (Headstock 2 Specifications)”.

2 าᜤ 2 NOTE

1. M34, M35, M36 ɂቼ 2 ˿ᢉ̈́റȺɁɒΈႊȺȠɑȬǿ 1. M34, M35, and M36 commands can be used with headstock 2 

specifications only.

2. ቼ 1Ǿቼ 2 ˿ᢉɥᢆوȨȮȽȟɜʹ˂ɹɥՙȤຝȬکնǾM35 ɥ
͎Ȫȹቼ 1Ǿቼ 2 ˿ᢉɁᢆوᣱ࣊ɥպఙȨȮȹȢȳȨȗǿቼ 1Ǿ
ቼ 2 ˿ᢉɁᢆوᣱ࣊ȟպఙȪȹȗȽȗৰȺʹ˂ɹɁՙຝȪɥᚐ
șȻǾʹ˂ɹȾϾȟ͇ȠɑȬǿ

2. To transfer a workpiece from spindle 1 to spindle 2, synchronize 

the spindle speeds of these spindles by specifying the M35 

command.  If a workpiece is transferred without synchronizing the 

spindle speeds, the workpiece will be scratched.

3. фᜏయȽȼɁʹ˂ɹɥՙȤຝȬکնǾM34 ɥ͎Ȫȹቼ 1Ǿቼ 2

˿ᢉɁᢆوᣱ࣊ȻͱᄾɥպఙȨȮȹȢȳȨȗǿቼ 1Ǿቼ 2 ˿ᢉɁ
ȻͱᄾȟպఙȪȹȗȽȗৰȺфᜏయȽȼɁʹ˂ɹɥՙ࣊ᣱᢆو
ȤຝȬȦȻɂȺȠɑȮɦǿ

3. In the case of transferring a workpiece such as hexagonal bar, it is 

necessary to synchronize spindles 1 and 2 both in speeds and 

phases by specifying the M34 command.  Unless the spindles are 

synchronized both in speeds and phases, transfer of a hexagonal 

bar is not possible.

4. M36 ɂሶҒɝީ̘ऻȕɞȗɂቼ 1Ǿቼ 2 ˿ᢉɁȼȴɜȞɁʋʭʍ
ɹȟɬʽɹʳʽʡȪȹȗɞȻȠȾ͎ȪȹȢȳȨȗǿM36 ᚐ
ऻǾᣜिȪȲϫɁ˿ᢉɁᢆوɂϦඨȪɑȬǿ

4. The M36 command should be specified only after the completion 

of cut-off cycle or when either of spindle 1 or spindle 2 chuck is 

unclamped.  After the execution of the M36 command, the spindle 

which was controlled in synchronization with the other spindle 

stops rotating.

5. ˵ʋʭʍɹɹʳʽʡ˹Ⱦ M34 ɥ͎ȬɞȻǾ႕ᬂȾɬʳ˂ʪ
ᴥEX2419ᴦȟ᚜ᇉȨɟɑȬǿ

5. If an M34 command is specified when both spindle 1 and spindle 2 

chucks are clamped, an alarm message (EX2419) is displayed on 

the screen.

6. ͱᄾպఙᤆᢆʬ˂ʓ˹ȕɞȗɂᣱ࣊պఙᤆᢆʬ˂ʓ˹Ⱦ M05 ɥ
͎ȬɞȻǾቼ 1Ǿቼ 2 ˿ᢉɂպఙȪȽȟɜϦඨȪǾͱᄾպఙᤆᢆ
ʬ˂ʓȕɞȗɂᣱ࣊պఙᤆᢆʬ˂ʓȟɷʭʽʅʵȨɟɑȬǿ

6. If the M05 command is specified in these modes, spindles 1 and 2 

stop rotating in synchronization and the phase synchronization 

operation mode or the speed synchronization operation mode is 

canceled.

M34; ............................ ͱᄾպఙᤆᢆ͎
• ቼ 1Ǿቼ 2 ˿ᢉɁᢆوᣱ࣊Ȼቼ 1Ǿቼ 2 ˿
ᢉɁͱᄾɥպఙȨȮɞǿ

Calls the phase synchronized operation 

mode.

• Synchronizes both spindle speeds and 

spindle phases between spindles 1 and 2.

M35; ............................ ᣱ࣊պఙᤆᢆ͎
• ቼ 1Ǿቼ 2 ˿ᢉɁᢆوᣱ࣊ȳȤɥպఙȨ
Ȯɞǿ

Calls the speed synchronized operation 

mode.

• Synchronizes only spindle speeds 

between spindles 1 and 2.

M36; ............................ ͱᄾպఙˁᣱ࣊պఙᤆᢆɷʭʽʅʵ
• M34, M35 ȾɛɞպఙᤆᢆɥɷʭʽʅʵȬ
ɞǿ

Cancels the phase and/or speed 

synchronized operation mode.

• Cancels synchronized operation specified 

by the M34 or M35 command.
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7. ᣮࢠǾʋʭʍɹȟɬʽɹʳʽʡৰȺɂ˿ᢉɥᢆوȺȠɑȮɦǿ
ɑȲǾ˿ᢉᢆو˹ɁʋʭʍɹɁɹʳʽʡˁɬʽɹʳʽʡͽɕȺ
ȠɑȮɦǿȲȳȪǾպఙᤆᢆ˹ɂȦɟɜɁͽȟժᑤȺȬǿ

7. Usually, the spindle cannot be started while the chuck is open.  

Chuck clamp/unclamp operation is not allowed while the spindle is 

rotating, either.  However, these operations are allowed in the 

synchronous operation mode.

5ᬂȟяɁʹ˂ɹȺɕ M34 ɥ͎ȬɞȦȻȟȺȠɑȬǿȪȞȪǾ
M34 ɥ͎ȬɞȻǾͱᄾպఙऻǾᢆوᣱ࣊պఙɥᚐșȲɔǾީп
ȾպఙȬɞȾɂᩖȟȞȞɝɑȬǿҒҭᩖɥᅽ᎔ȨȮɞȲɔ
ȾɂǾᬂȟяɁʹ˂ɹɁکնǾM35 ɥ͎ȬɞȟᓦȗȺȪɚ
șǿ

5It is allowed to use the M34 command for transferring a workpiece 

having round section shape.  However, since spindle speed 

synchronization control is executed after the completion of phase 

synchronization, it takes a long time to synchronize both the 

speeds and phases.  To shorten idle time, it is recommended to 

specify the M35 command if the workpiece has a round section.

1-2 ቼ 2 ˿ᢉիᴥB ᢉᴦɁሉӦ
Moving Headstock 2 (B-Axis)

ʹ˂ɹ࣋ൈጕɥΈႊȬɞکն Using the Work Coordinate System

ʹ˂ɹ࣋ൈጕɥΈႊȪȹቼ 2 ˿ᢉիᴥB ᢉᴦɥሉӦȨȮɞک
նǾ‘ ʹ˂ɹɴʟʅʍʒ ’ ႕ᬂɁ “B” Ⱦʹ˂ɹɁɬʡʷ˂ʋཟ
ɥᜫްȪɑȬǿ

To move the headstock 2 (B-axis) using the work coordinate 

system, set the coordinate value of the workpiece approach 

point to “B” on the ‘WORK OFFSET’ screen.

ȦɁͱᏚɥ B0 ȻȪȹǾʡʷɺʳʪɥͽȪɑȬǿ Create a program taking this point as “B0”.

ᴹɬʡʷ˂ʋཟɁᜫްᴻ <Setting Approach Point>

1) ቼ 2 ˿ᢉիᴥB ᢉᴦɥਖ਼ӦȺʹ˂ɹՙຝȪͱᏚɑȺሉӦȨ
Ȯɞǿ

1) Move the headstock 2 (B-axis) to the workpiece transfer 

position by manual operation.

2) ‘ း٣ͱᏚ ’ ႕ᬂȾ᚜ᇉȨɟɞൡಽ࣋ൈϏɥᜤ᧸Ȭɞǿ 2) Record the machine coordinate value displayed on the 

‘CURRENT POSITION’ screen.

3) ʹ˂ɹɴʟʅʍʒ႕ᬂɥ᚜ᇉȨȮǾਖ਼ᬲ 2)Ⱥᜤ᧸ȪȲး
٣ͱᏚɥՙຝȪႊȾΈႊȬɞʹ˂ɹ࣋ൈጕɁ “B” Ⱦᜫް
Ȭɞǿ

3) Display the work offset screen, and enter the value that is 

recorded in step 2) at “B” of the work coordinate system to 

be used for a workpiece transfer operation.

4) G330; ɥ͎ȪǾቼ 2 ˿ᢉիᴥB ᢉᴦɥՁཟे࢜ȨȮɞǿ 4) Specify G330; to return the headstock 2 (B-axis) to the zero 

point.

7า 7 CAUTION

1. ʹ˂ɹɁՙຝȪͱᏚɥ ‘ ʹ˂ɹɴʟʅʍʒ ’ ႕ᬂɁ ‘ цᣮ ’

Ɂ B ȾᜫްȪȽȗȺȢȳȨȗǿ

1. Do not set the workpiece transfer position of the 

‘COMMON’ work coordinate system on the ‘WORK 

OFFSET’ screen to B.

‘ ʹ˂ɹɴʟʅʍʒ ’ ႕ᬂɁ ‘ цᣮ ’ Ɂ B Ⱦʹ˂ɹɁՙຝȪ
ͱᏚɥᜫްȬɞȻǾʡʷɺʳʪȺʹ˂ɹ࣋ൈጕɥΈႊȪȲ
‘նǾک ʹ˂ɹɴʟʅʍʒ ’ ႕ᬂɁ ‘ цᣮ ’ Ɂ B ɁᜫްϏ
ґǾ࣋ൈጕȟʁʟʒȪɑȬǿ

ᵘࡾщǾʥʵʊȝɛɆࡾᢆوщ˿ᢉȻʹ˂ɹǾʋʭʍɹȝ
ɛɆผщȽȼɁࢱຒǾൡಽɁᆍૺᵚ

If the workpiece transfer position of ‘COMMON’ on the 

‘WORK OFFSET’ screen is set to B, the work 

coordinate system called up in the program is shifted 

by the set value.

[Interference between the tool, tool holder and rotary 

tool spindle, and the workpiece, chuck and fixture/

Machine damage]

G00 B_ ;

• B .......................................... ʹ˂ɹɥՙȤຝȬȻȠɁɬʡʷ˂ʋͱᏚɁ
͎ᴥɬʠʇʴʯ˂ʒ͎ᴦ

Specifies the approach position for 

workpiece transfer operation (absolute 

command)

G53 G00 B_;

G00 B0;

Spindle 1 Spindle 2

<Using the Work Coordinate System>

<Using the Machine Coordinate System>

ቼ 1 ˿ᢉ ቼ 2 ˿ᢉ

ᴹʹ˂ɹ࣋ൈጕɥΈႊȬɞکնᴻ

ᴹൡಽ࣋ൈጕɥΈႊȬɞکնᴻ



437

ʹ˂ɹɁՙຝȪ
WORKPIECE TRANSFER

2. ՙຝȪࡾሌɁጶɢɝȺՙຝȪᢉɁՁཟे࢜ɥᚐș᪨ɂǾ॒

ȭ “G330”ᴥቼ 2 ˿ᢉՁཟे͎࢜ᴦɥ͎ȪȹȢȳȨ
ȗǿ

2. When executing the zero return at the end of the 

transfer process, always specify the “G330” 

(headstock 2 reference point return) command.

2 าᜤ 2 NOTE

ʹ˂ɹɁՙຝȪͱᏚɥ ‘ ʹ˂ɹɴʟʅʍʒ ’ ႕ᬂȾᜫްȬɞکնǾ
ʹ˂ɹɁՙຝȪȾΈႊȬɞʹ˂ɹ࣋ൈጕȾɁɒʹ˂ɹɁՙຝȪͱᏚ
ɥᜫްȪȹȢȳȨȗǿȰɟ͏۶Ɂʹ˂ɹ࣋ൈጕȾɂᜫްȪȽȗȺȢȳ
Ȩȗǿ

When setting the workpiece transfer position on the ‘WORK OFFSET’ 

screen, select the work coordinate system that is used only for the 

workpiece transfer operation.  Do not use any other work coordinate 

system.

ᴷ Example:

ൡಽ࣋ൈጕɥΈႊȬɞکն Using the Machine Coordinate System

ൡಽ࣋ൈጕɥΈႊȪȹቼ 2 ˿ᢉիᴥB ᢉᴦɥሉӦȨȮɞکնǾ
ʹ˂ɹɬʡʷ˂ʋཟɁ B ᢉൡಽ࣋ൈϏɥᜤ᧸ȪɑȬǿ

To move the headstock 2 (B-axis) using the machine 

coordinate system, record the machine coordinate value of the 

B-axis as the work approach point.

ᜤ᧸ȪȲൡಽ࣋ൈɥΈȗǾʡʷɺʳʪɥͽȪɑȬǿ Create a program using this recorded machine coordinate 

value.

ᴹൡಽ࣋ൈϏɥᜤ᧸Ȭɞᴻ <Recording Machine Coordinate Value>

1) ቼ 2 ˿ᢉիᴥB ᢉᴦɥਖ਼ӦȺʹ˂ɹՙຝȪͱᏚɑȺሉӦȨ
Ȯɞǿ

1) Move the headstock 2 (B-axis) to the workpiece transfer 

position by manual operation.

2) ‘ း٣ͱᏚ ’ ႕ᬂȾ᚜ᇉȨɟɞൡಽ࣋ൈϏɥᜤ᧸Ȭɞǿ 2) Record the machine coordinate value displayed on the 

‘CURRENT POSITION’ screen.

3) G330; ɥ͎ȪǾቼ 2 ˿ᢉիᴥB ᢉᴦɥՁཟे࢜ȨȮɞǿ 3) Specify G330; to return the headstock 2 (B-axis) to the zero 

point.

Interfer-
ence

Motion to the Work Coordinate System Zero Point (Rapid Traverse)

Motion to the Machine Zero Point (Rapid Traverse)

ຒȬɞࢱ

ʹ˂ɹ࣋ൈՁཟͱᏚȾሉӦᴥᣞɝᴦ

ൡಽՁཟͱᏚȾሉӦᴥᣞɝᴦ

G54;

M211;

M34 (M35);...................................... ͱᄾպఙǾɑȲɂᣱ࣊պఙ͎ Phase synchronization or speed 

synchronization command

G00 B_;

G98 G01 B_ F1000;........................ ቼ 2 ˿ᢉիᴥB ᢉᴦȟʹ˂ɹՙຝȪͱᏚȾ
ሉӦ

Headstock 2 (B-axis) moves to the 

workpiece transfer position.

G38 J_ K_ Q_; ................................ ʹ˂ɹઃ͇Ȥᆬᝓ Workpiece pushing check

G99;

G04 U1.0;

: ʹ˂ɹɁՙຝȪǾሶҒɝ Workpiece transfer, cut-off

M36; ................................................ ͱᄾᴬᣱ࣊պఙ͎ɷʭʽʅʵ Phase/speed synchronization command 

cancel

G330; .............................................. ቼ 2 ˿ᢉիᴥB ᢉᴦȟՁཟे࢜ͱᏚȾሉӦ Headstock 2 (B-axis) moves to the zero 

return position

M05;

S1000 M204;................................... ʹ˂ɹՙຝȪऻǾቼ 2 ˿ᢉȺӏࡾᩒܿ After workpiece transfer, machining starts at 

spindle 2
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2 าᜤ 2 NOTE

‘ ʹ˂ɹɴʟʅʍʒ ’ ႕ᬂɁ “B” ɁϏɂȬɌȹ “0” ȾȪȹȢȳȨȗǿ Set “0” for “B” of all work coordinate systems on the ‘WORK OFFSET’ 

screen.

7า 7 CAUTION

1. ቼ 2 ˿ᢉիᴥB ᢉᴦɥሉӦȬɞکնǾቼ 2 ˿ᢉիȻࡾщǾʥ

ʵʊȝɛɆҏ࿎իȟࢱຒȪȽȗͱᏚȾҏ࿎իɥሉӦȨȮȹ
ȢȳȨȗǿ˪ႊȾቼ 2 ˿ᢉիɥሉӦȨȮɞȻǾࡾщǾʥ
ʵʊȝɛɆҏ࿎իȻࢱຒȪǾൡಽɁᆍૺȾȷȽȟɝɑȬǿ

ᵘࡾщǾʥʵʊȝɛɆҏ࿎իȻɁࢱຒǾൡಽɁᆍૺᵚ

1. When moving headstock 2 (B-axis), move the turret to 

a position where there will be no interference between 

headstock 2 and tools, tool holders, and/or the turret. 

[Tools, tool holders, and/or turret interference with 

headstock 2/Machine damage]

2. ՙຝȪࡾሌɁጶɢɝȺՙຝȪᢉɁՁཟे࢜ɥᚐș᪨ɂǾ॒

ȭ “G330”ᴥቼ 2 ˿ᢉՁཟे͎࢜ᴦɥ͎ȪȹȢȳȨ
ȗǿ

2. When executing the zero return at the end of the 

transfer process, always specify the “G330” 

(headstock 2 reference point return) command.

2 าᜤ 2 NOTE

1. ʹ˂ɹɁՙຝȪɂǾቼ 2 ˿ᢉ̈́റȺɁɒᚐțɑȬǿ 1. Workpiece transfer is possible with headstock 2 specifications only.

2. ‘ ʹ˂ɹɴʟʅʍʒ ’ ႕ᬂɁ “B” ɁϏɂȬɌȹ “0” ȾȪȹȢȳȨ
ȗǿ

2. Set “0” for B of all work coordinate systems on the ‘WORK 

OFFSET’ screen.

3. B ᢉɁɮʽɹʶʫʽʉʵ͎ɂȺȠɑȮɦǿ 3. For the B-axis, an incremental command cannot be used.

ᴷ Example:

Workpiece Zero Point (G53 G00 B_;)

Chuck 2Chuck 1

ӏࡾՁཟᴥG53 G00 B_;ᴦ

ቼ 2ᴥծᴦʋʭʍɹቼ 1ᴥࡿᴦʋʭʍɹ

G54;

G97 S1000 M03;

M211;

M34 (M35);...................................... ͱᄾպఙǾɑȲɂᣱ࣊պఙ͎ Phase synchronization or speed 

synchronization command

G53 G00 B_ ;

G53 G98 G01 B_ F1000; ............... ቼ 2 ˿ᢉիᴥB ᢉᴦȟʹ˂ɹՙຝȪͱᏚȾ
ሉӦ

Headstock 2 (B-axis) moves to the 

workpiece transfer position.

G38 J_ K_ F_ Q_ ; .......................... ʹ˂ɹઃ͇Ȥᆬᝓ Workpiece pushing check

M03;

: ʹ˂ɹɁՙຝȪǾሶҒɝ Workpiece transfer, cut-off

M36; ............................................... ͱᄾᴬᣱ࣊պఙ͎ɷʭʽʅʵ Phase/speed synchronization command 

cancel

G330; .............................................. ቼ 2 ˿ᢉիᴥB ᢉᴦȟՁཟे࢜ͱᏚȾሉӦ Headstock 2 (B-axis) moves to the zero 

return position

M05;

S1000 M204;................................... ʹ˂ɹՙຝȪऻǾቼ 2 ˿ᢉȺӏࡾᩒܿ After workpiece transfer, machining starts at 

spindle 2
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1-3 G38 ʹ˂ɹઃ͇Ȥᆬᝓ
G38 Workpiece Pushing Check

G38 ɂǾቼ 1 ˿ᢉɁʋʭʍɹȺੰધȪȹȗɞʹ˂ɹɥǾቼ 2

˿ᢉɁʋʭʍɹȾՙȤຝȬȻȠǾȕɞȗɂቼ 2 ˿ᢉɁʋʭʍ
ɹȺੰધȪȹȗɞʹ˂ɹɥǾቼ 1 ˿ᢉɁʋʭʍɹȾՙȤຝȬ
ȻȠȾ͎ȪɑȬǿ

The G38 command is specified when transferring a workpiece 

from chuck 1 to chuck 2 or from chuck 2 to chuck 1.

ʹ˂ɹɥՙȤຝȬȻȠȾǾቼ 2 ˿ᢉիɁ B ᢉɿ˂ʦʬ˂ʉɁ
ͱᏚϡࢃᦀȟʛʳʫ˂ʉȺᜫްȨɟȲϏ͏˨ȾȽȶȲȻȠǾ
ʹ˂ɹȟቼ 2 ˿ᢉȕɞȗɂቼ 1 ˿ᢉɁʋʭʍɹɁژໄᬂȾ
᜔ȪȲȻҜȪǾቼ 2 ˿ᢉȕɞȗɂቼ 1 ˿ᢉɁʋʭʍɹɥɹ
ʳʽʡȪȹඒɁʠʷʍɹȾɒɑȬǿ

In the workpiece transfer operation, when the position error of 

the B-axis servomotor of headstock 2 reaches the parameter 

set value, the workpiece is judged to have been brought into 

contact with the reference face of chuck 2 or chuck 1.  Then, 

chuck 2 or chuck 1 clamps a workpiece and the program 

advances to the next block.

2 าᜤ 2 NOTE

1. G38 ɂቼ 2 ˿ᢉ̈́റȺɁɒ͎ȺȠɑȬǿ 1. G38 command can be specified with headstock 2 specifications 

only.

2. ቼ 2 ˿ᢉ॑ઃ̈́റɁکնɂǾG38 ɥ͎ȬɞҰȾ ‘ ɴʤʶ˂ʁʱ
ʽʛʗʵ ’ ႕ᬂɁ ‘ ቼ 2 ˿ᢉᴬ॑ઃȪ ’ ɥ ‘ ቼ 2 ˿ᢉ ’ ȾᜫްȪȹ
ȝȗȹȢȳȨȗǿ

2. For spindle 2 tailstock specifications, set ‘2nd SPINDLE’ for ‘2 nd 

SPINDLE/TAILSTOCK’ on the ‘OPERATION PANEL’ screen 

before specifying G38.

G38 B(J, V)_ K_ F_ Q_ ;

• G38 ..................................... ʹ˂ɹઃ͇Ȥᆬᝓ͎ Workpiece pushing check command

• B .......................................... ɬʠʇʴʯ˂ʒ͎
ʹ˂ɹɥՙȤຝȬ B ᢉɁ࣋ൈɥʹ˂ɹ࣋ൈ
ጕȺ͎ȪɑȬǿ

Absolute command

Specify the B-coordinate of workpiece 

transfer position on the work coordinate 

system.

• J .......................................... ɮʽɹʶʫʽʉʵ͎
း٣ͱᏚȞɜʹ˂ɹɥՙȤຝȬͱᏚɑȺɁ
ᠾᫌȻտɥ͎ȪɑȬǿ

Incremental command

Specifies the distance and direction of the 

workpiece transfer position in reference to 

the preset position.

• V .......................................... ൡಽ࣋ൈϏ͎
ʹ˂ɹɥՙȤຝȬͱᏚɥൡಽ࣋ൈጕȺ͎
ȪɑȬǿ

Coordinate value on the machine coordinate 

system

Specifies the coordinate value of the 

workpiece transfer position on the machine 

coordinate system.

• K .......................................... B ᢉɁȪᦀᴥቺհȽȪᴦ
ʹ˂ɹɁઃ͇ȤɥᆬᝓȪȲͱᏚȞɜ B ᢉɥ
Ȭᦀɥ͎ȪɑȬǿ

B-axis retraction stroke (unsigned value)

Specify the stroke through which the B-axis 

should retract from the position where 

pushing of a workpiece is detected.

• F .......................................... ᣞɝᣱ࣊ᴥmm/minᴦ
ʹ˂ɹɥઃȪ͇ȤɞȻȠᴥʃɷʍʡᣞɝᴦ
Ɂᣞɝᣱ࣊ɥ͎ȪɑȬǿ

Feedrate (mm/min)

Specifies the feedrate for skip feed operation 

(pushing the workpiece to chuck 2).

• Q ......................................... ʹ˂ɹɥՙȤຝȬͱᏚɁᜬ߁уࢃ
ʹ˂ɹɁઃ͇ȤᆬᝓȻȪȾɛɝɔɜɟ
Ȳ᪨Ɂઃ͇ȤͱᏚȟ B (J, V) r Q Ɂᜬ߁у
юȾоȶȹȗɟɃǾඒɁʠʷʍɹȾɒࢃ
ɑȬǿ

Tolerance for workpiece transfer position

If the actual workpiece pushing position 

known from the detection of workpiece 

pushing and retraction after detection of 

workpiece pushing is within the range of B 

(J, V) r Q, the program advances to the next 

block.
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7า 7 CAUTION

ɬʵʩȽȼʹ˂ɹɁऐ࣊ȟͲȗ࿎ɂǾʹ˂ɹȟතɦȳɝǾᆍ
ૺȬɞȝȰɟȟȕɝɑȬǿ

This detection operation may cause low-strength 

workpieces such as aluminum workpieces to be deformed 

or damaged.

ʹ˂ɹȾɛɝʹ˂ɹɥઃȪ͇ȤɞȻȠɁᣞɝᣱ࣊ᴥFᴦɂ۰
ȪȹȢȳȨȗǿ

Feedrate for skip feed operation should be changed 

meeting the workpiece material and dimensions.

2 าᜤ 2 NOTE

1. ɬʓʶʃ K Ɂ͎ɥᅁႩȬɞȻǾB ᢉɂɿ˂ʦʬ˂ʉɁϡࢃᦀґ
ȳȤᒲӦᄑȾǾˢտͱᏚขɔȺȨɟɑȬǿ

1. If address K is omitted, the B-axis is automatically retracted by the 

servo error amount in the uni-direction positioning mode.

2. ɬʓʶʃ K ɥ͎ȬɞȻǾϡࢃᦀɂአȨɟȭǾB ᢉɂ͎Ϗґ
ȳȤȨɟɑȬǿ

2. If address K is specified, servo error is not calculated and the 

B-axis is retracted by the specified amount.

ȦɁکնǾˢտͱᏚขɔɂᚐɢɟɑȮɦǿ In this case, retraction is not made in the uni-direction positioning 

mode.

3. ɬʓʶʃ K ɁϏɂǾʹ˂ɹɁऐ࣊Ⱦɛɝ۰ȪȹȢȳȨȗǿ 3. Change the value for a K command according to the strength of 

the workpiece.

4. ɬʓʶʃ F Ɂ͎ɥᅁႩȬɞȻǾቼ 2 ˿ᢉիɁᣞɝᣱ࣊ɂ 30 

mm/min ȾȽɝɑȬǿ
4. If an F command is omitted in a program, default value of 30 mm/

min is used.

5. ȟࢃу߁᪨Ɂઃ͇ȤͱᏚɁᜬ “B (J, V) r Q” юȾоȶȹȗȽȤ
ɟɃǾɕșˢ࣊ઃ͇ȤɥᚐȗɑȬǿȰɟȺɕᜬ߁уࢃюȾоȶȹ
ȗȽȗکնɂǾɬʳ˂ʪȾȽɝൡಽɂϦඨȪɑȬǿ

5. If the actual A-axis position after retraction from the workpiece 

pushing detected position is outside the specified tolerance “B (J, 

V) r Q”, the pushing detection cycle is repeated again.  If the 

A-axis is not positioned within the tolerance, an alarm is generated 

and the machine stops.

6. ɬʓʶʃ Q Ɂ͎ɥᅁႩȬɞȻǾᜬ߁уࢃɂ 1 mm ȾȽɝɑȬǿ 6. If a Q command is omitted, the tolerance for workpiece transfer 

position is 1 mm.

7. G38 Ɂ͎ҰɁɬʡʷ˂ʋཟɂǾቼ 2 ˿ᢉɁʋʭʍɹȟʹ˂ɹȻ
᜔ȬɞɑȺȾ 1 ᇽ͏˨ȞȞɞᠾᫌȾȪȹȢȳȨȗǿ

7. The approach point to be specified preceding the G38 command 

should be taken at a point where the chuck 2 takes more than 1 

second to come into contact with the workpiece.

8. ɬʓʶʃ B, J, V ɂȗȭɟȞ 1 ȷ͎ȪȹȢȳȨȗǿ 8. For specifying the workpiece transfer position, use any one of the 

addresses B, J, and V.

9. G38 Ɂʠʷʍɹɥᣞɝɴ˂ʚʳɮʓȟ 0% ɁৰȺᚐȪȲऻǾ
ᣞɝɴ˂ʚʳɮʓɥ˨ȥɞȻʹ˂ɹɁ᜔ͱᏚȟҜҝȺȠɑȮ
ɦǿȦɁȲɔǾG38 ɁʠʷʍɹɥᚐȬɞȻȠɂǾᣞɝɴ˂ʚʳ
ɮʓɥ 0% ͏۶ɁৰȾᜫްȪȹȞɜᚐȪȹȢȳȨȗǿȲȳȪǾ
G38 ɁʠʷʍɹɥᚐȪȹȗɞȻȠɂǾᣞɝɴ˂ʚʳɮʓɁᜫް
ɂ۰ԇȨȮȽȗȺȢȳȨȗǿ

9. The chuck to workpiece contact position cannot be judged if the 

feedrate override setting is raised after executing the G38 block 

with 0% set for feedrate override.  It is necessary to set a value 

other than 0% for feedrate override when executing the G38 block.  

It must also be remembered it is not allowed to change the 

feedrate override setting during the execution of the G38 block.

10. G38 Ⱥ͎ȬɞɬʓʶʃɂǾȬɌȹୣߴཟоӌɥᚐȶȹȢȳȨ
ȗǿ

10. In a G38 block, all numeric values must be specified with a decimal 

point.

Ӧͽ 0  Operation

1) BᴥJ ɑȲɂ VᴦȺǾ͎ȨɟȲͱᏚɛɝȨɜȾ K Ȼ Q Ȼ
0.002 mm* ȳȤʨɮʔʃɁͱᏚɥᄻൈȾȪȹǾB ᢉȟ͎
ȨɟȲᣞɝᣱ࣊ȺʒʵɹҤ᪅ȟȞȞȶȲৰȺሉӦɥᩒܿ
ȪɑȬǿ

1) The B-axis starts positioning at the specified feedrate under 

torque limited conditions to the target position obtained by 

deducting “K + Q + 0.002 mm*” from the position specified 

as B (J or V).

2 าᜤ 2 NOTE

* ሉӦᄻൈͱᏚɥ B Ɂ͎ͱᏚɛɝ K Ȼ Q ɁґȳȤʨɮʔʃȾ
ȪȲکնǾઃ͇Ȥȟ೫ҋȨɟȭȾᄻൈͱᏚɑȺᚐȶȲȻȠǾK

ɁґȳȤɞȻǾȰɁͱᏚɂуࢃȾоȶȹȪɑȗɬʳ˂ʪҜҝ
ȟȺȠɑȮɦǿȰɁȲɔǾ0.002 mm ȳȤȨɜȾʨɮʔʃɁͱ
ᏚɥᄻൈȾȪǾȦɁͱᏚȾඨɑȶȲȻȠǾઃ͇Ȥ೫ҋȟȨɟȽ
ȞȶȲȻҜȪɑȬǿ

* If the target position is set as “B � (K + Q)”, the B-axis position 

reached by returning by “K” from the target position without 

detecting pushing (the position finally reached) is always within 

the tolerance range and it is therefore impossible to detect an 

alarm status. For this reason, the target position is set �0.002 

mm further from the “B � (K + Q)” position. The system judges 

that pushing has not been detected if the B-axis stops at this 

position.

2) ቼ 2ᴥծᴦʋʭʍɹȟʹ˂ɹȾ᜔ȬɞȻǾʒʵɹҤ᪅Ɂ
Ȳɔ B ᢉɿ˂ʦʬ˂ʉȟᢆوȺȠȽȢȽɝǾϡࢃᦀȳȤȟ
ӏȪɑȬǿȦɁȻȠʛʳʫ˂ʉȺᜫްȨɟȲϏ͏˨Ɂϡۄ
ᦀȟࢃ B ᢉɿ˂ʦʬ˂ʉȺ೫ҋȨɟǾȰɁͱᏚȺϦඨȪɑ
Ȭǿ

2) When chuck 2 comes into contact with the workpiece, the 

B-axis servomotor fails to rotate due to torque limit and only 

servo error increases. When the error reaches the value set 

for the parameter, the servomotor stops.

3) ɕȪǾϦඨȪȲͱᏚȟሉӦᩒܿཟɛɝ 0.1 mm ͏юɁک
նǾȝɛɆఊጶཟɁکնǾઃ͇Ȥ೫ҋɬʳ˂ʪȾȽɝɑ
Ȭǿ

3) If the stop position is within 0.1 mm from the B-axis 

movement start point or at the B-axis movement end point, 

a pushing detection alarm is triggered.
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4) K Ⱥ͎ȨɟȲᦀȳȤ B ᢉȟɝɑȬǿ 4) B-axis returns the distance specified by K.

ᴥᣮࢠȦɟȺǾઃ͇ȤɁൡಽᄑȽȲɢɒɥȽȢȪɑȬǿᴦ This return travel usually eliminates mechanical workpiece 

deflection that might be generated by pushing operation.

K Ɂ͎ȟȽȗکնɂǾȰɁȻȠɁ B ᢉɿ˂ʦʬ˂ʉɁϡ
ᦀࢃ + 0.1 mm ȳȤɝǾѓ࣊ 0.1 mm ґઃ͇ȤտȾӦ
ȠɑȬǿ

If no K command is specified, the B-axis returns by “present 

servo error + 0.1 mm” and then moves back 0.1 mm in the 

pushing direction.

5) ʒʵɹҤ᪅ȟᜓȨɟɑȬǿ 5) The torque limited state is cleared.

6) ȦɁͱᏚȟуࢃюȺȕɟɃǾቼ 2ᴥծᴦʋʭʍɹȟɹʳʽ
ʡȪǾӏࡾʡʷɺʳʪɁඒɁʠʷʍɹɋɒɑȬǿ

6) If the returned position is within the allowable tolerance, 

chuck 2 is clamped and the program advances to the next 

block.

7) ɕȪǾȦɁͱᏚȟу۶ࢃȺȕɟɃǾˢ࣊ȳȤ 1)ᵻ 6)ɥᎱ
ɝᣌȪǾуࢃȾоɜȽȤɟɃɬʳ˂ʪȾȽɝɑȬǿ

7) If the returned position is outside the allowable tolerance, 

steps 1) to 6) are repeated once. If the retuned position is 

still outside the allowable tolerance, an alarm is triggered.

ɬʳ˂ʪˢᜄ᚜ 0  Alarm Table

2 าᜤ 2 NOTE

G38 Ⱥ֣ɆҋȨɟɞઃ͇ȤᆬᝓႊʨɹʷʡʷɺʳʪɂǾNC ʫʬʴю
ȾಐጞȨɟȹȗɑȬǿൡಽҋᔸɂʡʷɺʳʪ᚜ᇉǾᪿ˪ժɁᜫ
ްȾȽȶȹȗɑȬǿͽӦɁՁىȾȽɝɑȬɁȺᪿȪȽȗȺȢȳȨ
ȗǿ

The pushing detection macro program called by G38 is stored in the 

NC memory. In the default setting, the program can neither be 

displayed nor edited. Do not edit the program otherwise the machine 

could operate in an unintended manner.

1-4 M80 ሶҒɝᆬᝓ
M80 Workpiece Cut-Off Detection

M80 ɂպఙᤆᢆɥᚐȶȹǾቼ 1 ˿ᢉɁʋʭʍɹȺੰધȪȹȗ
ɞʹ˂ɹɥቼ 2 ˿ᢉɁʋʭʍɹȾՙȤຝȪǾሶҒɝӏࡾɥ
ᚐȶȲȻȠȾǾሶҒɝӏࡾȟީ̘ȪȲȞȼșȞɥᆬᝓȬɞȻ
ȠȾ͎ȪɑȬǿ

The M80 command is used to check if the cut-off cycle, 

executed after the transfer of the workpiece clamped in the 

chuck of spindle 1 to the chuck of spindle 2, has been 

completed.

ቼ 1 ˿ᢉɁᢆوᣱ࣊ɥ۰ԇȨȮǾቼ 2 ˿ᢉȟቼ 1 ˿ᢉɁᢆو
ᣱ࣊ȾᣜिȪȽȞȶȲکնȾǾሶҒɝӏࡾɁީ̘ȟᆬᝓȨɟ
ɑȬǿ

Completion of cutting off is confirmed by detecting the spindle 

speeds of spindles 1 and 2.  If spindle 2 does not follow spindle 

1 when the spindle speed of spindle 1 is changed, cutting off is 

judged to have been completed.

Ⴍհ
No.

ʫʍʅ˂ʂ ю߁ Alarm Function

3001
‘B ᢉɁͱᏚȟኰٍ
۶ȺȬ ’

ઃ͇ȤᆬᝓȺɔȲͱᏚȟуࢃ
ኰٍ۶ȺȬǿ

‘B POSITION 

ERROR’

The position obtained in the 

pushing detection process is 

outside the tolerance range.

3003
‘2 ȷ͏˨Ɂ B ᢉ
͎ȟȕɝɑȬ ’

2 ȷ͏˨Ɂ࣋ൈϏȟ͎Ȩɟȹ
ȗɑȬǿ

‘B,J AND V 

SPECIFIED’

Two or more coordinate values 

are specified.

3005 ‘B ᢉɁ͎Ϗȟȕ
ɝɑȮɦ ’

ᄻൈͱᏚȟ͎ȨɟȹȗɑȮɦǿ
‘B POSITION NOT 

SPECIFIED’
No target position is specified.

3007
‘ ʃɷʍʡαհȟ
ON ȪɑȮɦ ’

ሉӦ˹ȾᜫްȨɟȲϏɁ B ᢉϡ
ᦀȟ೫ҋȨɟȭȾఊጶͱᏚɑࢃ
ȺᚐȠᤈȡɑȪȲǿ

‘SKIP NOT 

DETECTED’

No B-axis current is detected 

during axis feed up to the end 

position.

3008
‘ʃɷʍʡαհȟஒ
Ⱦ ON ৰȺȬ ’

ሉӦᩒܿɑȲɂᩒ͇ܿᣋȺȬ
ȺȾϡࢃᦀۄӏɥᇉȬʃɷʍʡ
αհȟ೫ҋȨɟȹȗɑȪȲǿ

‘SKIP ALREADY 

DETECTED’

The specified level current is 

detected at the start or just after 

the start of Z-axis feed.

3009
‘Ȫᦀȟʨɮʔʃ
ȺȬ ’

Ȫᦀ K ɁϏȟʡʳʃȺɂȕɝ
ɑȮɦǿ

‘RETURN 

AMOUNT IS 

NEGATIVE’

The specified K value is not 

positive.

M80; ............................ ሶҒɝᆬᝓ Detects the completion of cut-off cycle.
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7า 7 CAUTION

˹ሳȺȽȗʹ˂ɹɥሶȶҒɞȻȠǾࡾщɂʹ˂ɹɁᢆو˹॑
ɑȺҢᤎȪɑȬǿȦɁȲɔǾΈႊࡾщȾ᪬Ȭɞࡾщɗʥʵ
ʊȟǾӏࡾ˹ȾʋʭʍɹȽȼȻࢱຒȬɞժᑤॴȟȕɝɑȬǿ
ҏ࿎իȾࡾщȝɛɆʥʵʊɥɝ͇ȤȲȻȠɂǾ᪬ࡾщɗ
ʥʵʊȻʋʭʍɹȽȼȟࢱຒȪȽȗȦȻɥᆬᝓȪȹȢȳȨȗǿ
ᵘʋʭʍɹȻ᪬ࡾщᴬʥʵʊɁࢱຒǾൡಽɁᆍૺᵚ

When cutting off a solid workpiece, the tool reaches the 

center of rotation of the workpiece.  For this reason, tools 

or holders adjacent to the tool in use may interfere with 

the chuck.  When mounting tools or holders on turrets, 

confirm that there will be no interference caused between 

the chuck and the adjacent tools or holders.  

[Interference of chuck and adjacent tools/holders, 

machine damage]

2 าᜤ 2 NOTE

1. M80 ɂቼ 2 ˿ᢉ̈́റȺɁɒΈႊȺȠɑȬǿ 1. The M80 command can be used with headstock 2 specifications 

only.

2. M80 ɂʚ˂ʟɭ˂ʊ̈́റȺΈႊȺȠɑȬǿ 2. The M80 command can be used with bar feeder specifications.

3. M80 Ɂީ̘ȟᆬᝓȨɟȹȗȽȗȻǾ႕ᬂȾɬࡾᚐऻǾሶҒɝӏ
ʳ˂ʪᴥEX0035ᴦȟ᚜ᇉȨɟǾቼ 1 ˿ᢉǾቼ 2 ˿ᢉɁᢆوȟϦඨ
ȪɑȬǿ

3. If the completion of the cut-off cycle is not detected after the 

execution of the M80 command, both spindle 1 and spindle 2 stop 

rotating with the alarm message (EX0035) displayed on the 

screen.

4. պఙᤆᢆ˹Ⱦ M80 ɥᚐȬɞȻǾ˿ᢉᢆو͎ᴥM03, M04, 

M203, M204ᴦɥᚐȶȲ˿ᢉϫɂǾ͎ȨɟȲ˿ᢉᢆوᣱ࣊Ⱥᢆو
ȪɑȬǿ˿ᢉᢆو͎ɥᚐȶȹȗȽȗ˿ᢉϫȾȷȗȹɂǾ˿ᢉɁ
ȟϦඨȪɑȬǿᢆو

4. When the M80 command is executed in the synchronized mode 

operation, the spindle at which the spindle start command (M03, 

M04, M203, M204) was executed rotates at the specified speed.  

The other spindle stops rotating.

5. M80 ɥᚐȬɞȻǾቼ 1 ˿ᢉȻቼ 2 ˿ᢉɁպఙᤆᢆɂɷʭʽʅʵ
ȨɟɑȬȟǾպఙᤆᢆʬ˂ʓɂɷʭʽʅʵȨɟɑȮɦǿM80 ɥ
͎ȪȲऻɂǾ॒ȭ M36 ɥ͎ȪȹȢȳȨȗǿ

5. Although the execution of the M80 command cancels the 

synchronized operation of spindles 1 and 2, the synchronized 

operation mode is not canceled.  Always specify the M36 

command after specifying the M80 command.

M80 ɁΈႊศ Programming Using M80

ቼ 1 ˿ᢉϫȺӏࡾȪȲʹ˂ɹɥǾቼ 1 ˿ᢉȞɜቼ 2 ˿ᢉȾՙ
ȤຝȪǾሶҒɝӏࡾɥᚐȗɑȬǿ

To transfer a workpiece, machined at the spindle 1 side, from 

spindle 1 to spindle 2 and execute the cutting off cycle.

O1;

N1;

:
:
:

ӏࡾʡʷɺʳʪᴥቼ 1 ˿ᢉϫȺ
ʹ˂ɹɥӏࡾᴦ

Machining program (machining of a 

workpiece at the spindle 1 side)

N5;

G59; ......................................................................... G59 Ɂʹ˂ɹ࣋ൈጕᴥʹ˂ɹɁՙ
ຝȪႊᴦɥᤣ

Selecting the G59 work coordinate 

system (for workpiece transfer)

G97 S1000 M03; ...................................................... 1000 min�1 Ɂᢆوᣱ࣊Ⱥቼ 1 ˿ᢉ
ඩᢆ

Starting the spindle 1 in the normal 

direction at 1000 min�1

M35; ......................................................................... ᣱ࣊պఙᤆᢆӛ Specifying the speed synchronized 

operation mode

G00 B_ ; ................................................................... B ᢉɁሉӦᴥʹ˂ɹ࣋ൈጕᴦ
ᴥൡಽ࣋ൈጕɥΈႊȬɞکնɂ G53 

G00 B_; Ȼ͎ᴦ

Moving the B-axis (work coordinate 

system)

(When using a machine coordinate 

value, specify G53 G00 B_;)

:
:
:

ʹ˂ɹɁՙຝȪ Workpiece transfer

G99 G00 X42.0 M08; ............................................... ᣞɝ͎ᢆوු Specifying the feed per revolution 

mode

G01 X�0.6 F0.08; ..................................................... 0.08 mm/rev Ɂᣞɝᣱ࣊Ⱥ X�0.6 ɑ
ȺҒҭᴥሶҒɝӏࡾᴦ

Cutting to X�0.6 at the feedrate of 

0.08 mm/rev (cut-off cycle)

G28 U0 M09;
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M80; ......................................................................... ሶҒɝᆬᝓ

2 าᜤ

ቼ 1 ˿ᢉɂ 1000 min�1 Ɂ˿ᢉᢆوᣱ࣊
ȺᢆوȪɑȬǿቼ 2 ˿ᢉȾȷȗȹɂǾ
˿ᢉɁᢆوȟϦඨȪɑȬǿ

Detecting cutting off

2 NOTE

Spindle 1 rotates at 1000 min�1 and 

spindle 2 stops rotating.

G28 W0;

M36; ......................................................................... ᣱ࣊պఙᤆᢆིӛ Canceling the speed synchronized 

operation mode

G330; ....................................................................... ቼ 2 ˿ᢉիᴥB ᢉᴦൡಽՁཟे࢜ Returning the headstock 2 (B-axis) 

to the machine zero point

M01;
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2 ከျ֤ߧщࡾ
TOOL LIFE MANAGEMENT

ɺʵ˂ʡȾᄊ᧸ȨɟȲȕɞࡾщȟ֤ߧȾҢᤎȪȲکնǾպȫ
ɺʵ˂ʡɁ̙϶ࡾщɥᬲඒ֣ɆҋȬൡᑤȺȬǿ

If one of the tools registered in a group has reached the end of 

its preset life, this function selects a spare tool in the same 

group.

ᴹ֤ߧస͔ᴻ <Tool Life Definitions>

щΈႊᩖɁȗȭɟࡾɑȲɂୣوࡾɂʹ˂ɹɁӏ֤ߧщɁࡾ
ȞȾɛȶȹከျȨɟɑȬǿ

Tool life is determined by the number of machined workpieces 

or the tool usage time.

ᴹࡾщᄊ᧸టୣᴻ <The Registration Number of Tools>

2 าᜤ 2 NOTE

1. ɺʵ˂ʡᄊ᧸ୣɂǾఊ۾ɺʵ˂ʡୣɁᩖȺ͖Ⱦ۰ȺȠɑȬ
ȟǾ۰ऻɂ॒ȭࡾщ֤ߧʑ˂ʉɥɹʴɬȪȹȢȳȨȗǿ

1. Although the number of registration groups can be changed in the 

range of the maximum number of groups, it is necessary to clear 

the tool life data after changing the number of registration groups.

2. ɺʵ˂ʡᄊ᧸ୣɥ۰Ȫȹɕʡʷɺʳʪᜤਝ߁ᦀȾɂफᬭȪɑȮ
ɦǿ

2. Part program storage length is not influenced even when the 

number of registration groups is changed.

2-1 ਖ਼ӦоӌȾɛɞࡾщ֤ߧʑ˂ʉɁᜫް
Setting Tool Life Data by Manual Operation

ከျ႕ᬂ֤ߧщࡾ Tool Life Management Screen

ከျȾ॒ᛵȽʑ˂ʉɥਖ਼ӦоӌȾɛɝᜫްȪȹȢȳ֤ߧщࡾ
Ȩȗǿ

Set manually the required data for a tool life management on 

this screen.

ᴹ႕ᬂ᚜ᇉᬱᄻᴻ <Items on Screen>

ᬱᄻ
ʹ˂ɹɁӏୣࡾ
ᴥࡾщΈႊୣوᴦ

щɁΈႊᩖࡾ
ᴥҒҭΈႊᩖᴦ

Ԩͱ ୣو ґ

ᜫްኰٍ 1 ᵻ 999999 و 1 ᵻ 999999 ґ

Item

Number of 

Machined Work-

pieces

(Tool Usage Count)

Tool Usage Time

(Tool Cutting Time)

Unit Times Minutes

Setting 

range
1 - 999999 times 1 - 999999 minutes

1 ɺʵ˂ʡᄊ᧸టୣ ఊ۾ 16 ట

ɺʵ˂ʡᄊ᧸ୣ ఊ۾ 80 ɺʵ˂ʡ

ከျటୣ֤ߧщࡾ ఊ۾ 80 ట

Number of tools in a 

group
16 tools (maximum)

Number of groups 80 groups (maximum)

Number of tools in 

total
80 tools (maximum)

ൡᑤɷ˂oᴥɴʟʅʍʒᴦDȌࡾщከျȍDȌ֤ߧከျȍ Function selection key o (OFFSET) D [TOOL MANAGE] 

D [T-LIFE MANAGE]

‘ ᛵ̬૰ࡾщɺʵ˂ʡ ’
ᄊ᧸ȨɟȹȗɞȬɌȹɁࡾщɁ֤ߧ
ȟࠅȠȹȗɞࡾщɺʵ˂ʡ

‘CHANGE T. GROUP’

Tool group in which all the registered 

tools have reached the end of their 

lives.

ɺʵ˂ʡˢᜄষڨ Group List Information

‘GP’ щɺʵ˂ʡႭհᴥ1ࡾ ᵻ 9999ᴦ ‘GP’ Tool group number (1 to 9999)

‘ ʉɮʡ ’ ᴬᩖᴦୣوస͔ᴥ֤ߧ ‘TYPE’
Tool life counting conditions (times/

time)

‘ ᜫްϏ ’ қఙᜫްϏ֤ߧ ‘SET VAL.’ Initial setting of tool life data

‘ း٣Ϗ ’ ɵɰʽʒϏ֤ߧ ‘PRNT VAL’ Present counted tool life data
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ɺʵ˂ʡɁᄊ᧸ Group Registration

1) ᧸щɺʵ˂ʡɥᄊࡾ 1) Register tool group

D ɵ˂ʇʵɥ˩ȾሉӦȪǾɺʵ˂ʡюɁпࡾщɥᄊ᧸Ȭ
ɞǿ

D Move down a cursor and register all tools in the group.

2) స͔ɥᜫް֤ߧщࡾ 2) Set tool life conditions

2 าᜤ 2 NOTE

ɺʵ˂ʡюɁпࡾщȟ “ Έႊժ ” ȺȽȗȻʉɮʡɁᜫްȟȺȠɑ
Ȯɦǿ

The type setting operation is not allowed unless all tools are in the 

“USABLE” state.

3) ‘ ᜫްϏ ’ Ȼ ‘ း٣Ϗ ’ ɥоӌ 3) Input ‘SET VAL.’ and ‘PRNT VAL’

2 าᜤ 2 NOTE

1. ʑ˂ʉоӌኰٍɂǾ“0 ᵻ 999999” ȺȬǿ 1. Data input range is from 0 to 999999.

2. ᒲӦᤆᢆ˹ɂǾʑ˂ʉɁоӌɂȺȠɑȮɦǿ 2. Data cannot be input while the machine is operating 

automatically.

3. ‘ ᤣࡾщ ’ ȝɛɆ ‘ රటୣ ’ ɁоӌɂᚐțɑȮɦǿ 3. Data cannot be input for ‘SEL TOOL’ and ‘REMAINS’.

2 าᜤ 2 NOTE

1. MAPPS ʛʳʫ˂ʉ No. 775 = 0 ȝɛɆ No. 1697 = 0 ɑȲɂ 2 Ⱦ
ᜫްȨɟȲৰȺɂǾȌɺʵ˂ʡʴʅʍʒȍȌɺʵ˂ʡҭȍȌ
ɺʵ˂ʡȍȌʉɮʡᜫްȍȌЫȾȬȍɂǾᒲӦᤆᢆ˹ǾൡᑤȪ
ɑȮɦǿ

1. When MAPPS parameter No. 775 is set to “0” and No. 1697 is set 

to “0” or “2”, [RESET GROUP] [DELETE GROUP] [NEW GROUP] 

[TYPE SETTING] and [UNDO] are not allowed during automatic 

operation.

ᴥ‘ ̙֖Ϗ ’ᴦ

* ɴʡʁʱʽൡᑤ
ᴥްୣϏȾᤎȬɞȻǾEX ɬʳ˂ʪ
ȟ᚜ᇉȨɟɑȬǿ֤ߧᣩ˹Ⱥࡾщɥ
ʋɱʍɹȬɞȻȠȽȼȾΈႊȪɑ
Ȭǿᴦ

(‘PRE VAL.’)

*Option

(EX alarm is triggered when the 

specified value is exceeded.  This 

function is used when tools are 

checked during tool life.)

‘ ᤣࡾщ ’
း٣ ‘ Έႊ˹ ’ ɁࡾщႭհǾɑȲɂ
ඒɁ T ͎Ⱥ֣ɆҋȬࡾщႭհ

‘SEL TOOL’

Tool number of the tool presently 

used (‘IN USE’ status) or the tool 

number of the tool to be called by the 

next T command.

‘ රటୣ ’

‘ Έႊ˹ ’ щɥȢǾΈႊժᑤȽරࡾ
ɝటୣ
ɺʵ˂ʡюпࡾщɁ֤ߧȟࠅȠɞ
ȻǾ“**” ȟ᚜ᇉȨɟɞǿ

‘REMAINS’

Number of available tools except the 

tool assigned as ‘IN USE’

“**” is displayed when all the tools in 

the group reach the designated tool 

life.

ɺʵ˂ʡюষڨ Group Information

‘ щႭհࡾ ’
պˢɺʵ˂ʡюɁȬɌȹɁࡾщႭհ
ɥᄊ᧸

‘TL No.’
Register all the tool numbers in the 

same group. 

‘ ৰ ’
ߧщɁৰᴥΈႊժǾΈႊ˹Ǿࡾ
֤Ǿʃɷʍʡᴦ

‘STATE’
State of the tools; Usable, In use, 

Life, or Skip.

ɺʵ˂ʡႭհɥоӌ DȌɺʵ˂ʡȍD ࡾщႭհɥо
ӌ D\ᴥоӌᴦ ɷ˂

Input the group number. D [NEW GROUP] D Input the tool 

number. D \ (INPUT) key

‘ щႭհࡾ ’ ‘ ৰ ’

0202 ‘ Έႊժ ’

‘TOOL NUMBER’ ‘STATE’

0202 ‘USABLE’

ɺʵ˂ʡᝊጯʬ˂ʓȾȽȶȹȗɞȦȻɥᆬᝓȬɞ DȌʉɮ
ʡᜫްȍDȌୣوȍ ɑȲɂ Ȍᩖȍɥᤣ

Confirm that the group detail mode is selected D [TYPE 

SETTING] D Select [TIMES] or [TIME].

Ȍɺʵ˂ʡˢᜄȍDˢᜄʬ˂ʓ D ɵ˂ʇʵɥ ‘ ᜫްϏ ’ ɑ
Ȳɂ ‘ း٣Ϗ ’ ʅʵȾሉӦ D ୣϏɥоӌ D\ᴥоӌᴦ
ɷ˂

[LIST GROUPS] D Group List Mode D Move the cursor to 

‘SET VAL.’ or ‘PRNT VAL’ cell. D Input value. D \ 

(INPUT) key
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2. ȌʃɷʍʡȍɂǾ‘ Έႊ˹ ’ щɁȽȗɺʵ˂ʡȾ ȷȗȹɂǾѿျࡾ
ɥᚐȗɑȮɦǿ

2. [SKIP] is not executed for a group without the ‘IN USE’ tool.

щႭհɁ۰ࡾ Changing Tool Number

1)Ȍɺʵ˂ʡᝊጯȍɥઃȬǿ 1) Press [GROUP DETAIL].

2) ۰Ȭɞ “ щႭհࡾ ” ɋɵ˂ʇʵɥሉӦȨȮɞǿ 2) Move a cursor to the tool number to be modified.

3) щႭհɥоӌȪǾ\ᴥоӌᴦɷ˂ɥઃȬǿࡾ 3) Input a tool number, and press the \ (INPUT) key.

2 าᜤ 2 NOTE

1. ᒲӦᤆᢆ˹Ǿʑ˂ʉɁоӌɂȺȠɑȮɦǿ 1. Data cannot be input while the machine is operating automatically.

2. “0” ͏۶ɥоӌȬɞȻǾৰɂȬɌȹ ‘ Έႊժ ’ ȾȽɝɑȬǿ 2. When a tool number other than “0” is input, the tool state is 

changed to ‘USABLE’.

3. “0” ɥоӌȬɞȻǾࡾщႭհȟɹʴɬȨɟɑȬǿ 3. If “0” is input, the tool number is cleared.

ৰɁ۰ Change of Status

1)Ȍɺʵ˂ʡᝊጯȍɥઃȬǿ 1) Press [GROUP DETAIL].

2) ۰Ȭɞ ‘ щႭհࡾ ’ ɋɵ˂ʇʵɥሉӦȨȮɞǿ 2) Move a cursor to the ‘TOOL NUMBER’ to be modified.

3)Ȍৰ۰ȍɥઃȬǿ 3) Press [CHANGE STATE].

4)ȌΈႊժȍɑȲɂȌ֤ߧȍɥઃȬǿ 4) Press [USABLE] or [LIFE].

2 าᜤ 2 NOTE

1. ৰɥ “ Έႊժ ” ȾȬɞȻǾȰɁࡾщɁΈႊୣوȕɞȗɂΈႊ
ᩖɂқఙԇȨɟɑȬǿ

1. If the tool state is changed to “USABLE”, the tool use data (TIMES 

or TIME) is initialized.

2. ৰɥ֤ߧȾȬɞȻǾȰɁࡾщɁΈႊୣوȕɞȗɂΈႊᩖɂᜫ
ްϏȻպȫϏȾȽɝɑȬǿ

2. If the tool state is changed to “LIFE”, the tool use data (TIMES or 

TIME) is changed to the same value as the set value.

3. ‘ Έႊ˹ ’ щɁৰ۰ɂᚐțɑȮɦǿࡾ 3. The status of tools in ‘IN USE’ state cannot be changed.

4. ɺʵ˂ʡюɁȬɌȹɁࡾщ֤ߧȟࠅȠɞȻǾɬʳ˂ʪᴥEX0374ᴦ
ȟᄉႆȪǾৰ۰ȟȺȠɑȮɦǿɬʳ˂ʪɥᜓȬɞȾɂǾࡾ
щ̬૰ऻȌɺʵ˂ʡʴʅʍʒȍDȌᚐȍɥઃȪȹǾࡾщʑ˂ʉ
ɥ “0” ȾʴʅʍʒȪȹȢȳȨȗǿ

4. When the all tools in the group reached the set tool life, an alarm 

(EX0374) occurs and the status cannot be changed. To release an 

alarm after changing the tools, press [RESET GROUP] D 

[EXECUTE] to reset the tool data to “0”.

* ‘ Έႊ˹ ’ Ⱦᤎ֤ߧщȻɂǾ֣ɆҋȨɟȲȦȻȟȕɞȟǾɑȳࡾ
ȪȹȗȽȗࡾщɁȦȻȺȬǿ

* The tool ‘IN USE’ means the tool which has been called and has 

not reached the preset tool life limit.

2-2 ʡʷɺʳʪȾɛɞࡾщ֤ߧʑ˂ʉɁᜫް
Setting Tool Life Data in Program

G10 L3;

P_ N_ L_;

T_ ;

(T_ ;)
:

P_ N_ L_;

T_ ;
:

G11;

• G10 ...................................... ʑ˂ʉᄊ᧸ᩒ֤ܿߧщࡾ Start of Life Tool Data registration

• L3 ......................................... ᄊ᧸Ɂқఙԇްᴥпɺʵ˂ʡᴦ Initial specification at registration (All 

groups)

• P .......................................... ɺʵ˂ʡႭհɁްᴥ1 ᵻ 9999ᴦ Specify group number (1 to 9999)

• N .......................................... స͔Ɂް֤ߧ
ᩖከျ : N0

ከျୣو : N1

Specify Tool Life Conditions

Time Management: N0

Times Management: N1

• L .......................................... ϏɁްᴥ1֤ߧ ᵻ 99999ᴦ Specify Life Value (1 to 99999)

• T........................................... ᄊ᧸ࡾщႭհɁް Specify Registered Tool Number

• G11 ...................................... ʑ˂ʉᄊ᧸Ɂጶ̘֤ߧщࡾ End of Registering Tool Life Data
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2 าᜤ 2 NOTE

1. G10 L3 ᵻ G11 ɥᚐȬɞȻǾᄊ᧸ȨɟȹȗȲпȹɁࡾщ֤ߧ
ʑ˂ʉȟՍȨɟɑȬǿˢ࣊ȾȬɌȹɁࡾщ֤ߧʑ˂ʉɥᜫްȪ
ȹȢȳȨȗǿ

1. When G10 L3 to G11 is executed, all the registered tool life data is 

initialized. Set all tool life data in the same program.

2. ɬʓʶʃ N ɥᅁႩȪȲکնǾ֤ߧస͔ɂୣوከျȾȽɝɑȬǿ 2. If specification of address N is omitted, the tool life is counted in 

the number of times used.

3. ᜫްʑ˂ʉюȾǾպˢɺʵ˂ʡǾҝɺʵ˂ʡɥץɢȭǾպȫࡾщ
ႭհȟͷوးɟȹɕȞɑȗɑȮɦǿɑȲǾࡾщႭհɁ˨ 2 ಓȻ˩
2 ಓɁጸնȮɂᒲႏȾᚐțɑȬǿ

3. In the setting data, the same tool number may appear repeatedly 

whether in the same group or in different groups. Combination of 

the upper two digits and lower two digits of a tool number may be 

selected as required.

4. щɁᤣᬲɂʡʷɺʳʪȺްȪȲᬲȾȽɝɑȬǿࡾ 4. The registered tools are selected in the order specified in the 

program.

ᴹࡾщ֤ߧʑ˂ʉɁᄊ᧸ᴻ <Registration of Tool Life Data>

ʫʬʴʬ˂ʓɑȲɂ MDI ʬ˂ʓȺ˨ᜤʡʷɺʳʪɥᚐȬɞ
ȻǾ֤ߧʑ˂ʉȟȨɟɑȬǿ

When program above is executed by memory card or in MDI 

mode, tool life data is renewed.

2-3 ӏࡾʡʷɺʳʪȺɁ͎ศ
Specification in Machining Program

ɺʵ˂ʡ͎ Group Specification

ȦɁ͎ȾɛɝǾްɺʵ˂ʡюɁᄊ᧸ࡾщɥᄊ᧸ᬲȾ֣Ɇ
ҋȪǾ֤ߧɥከျȪɑȬǿ

In response to the tool group number, the function calls a 

registered tool in the specified group in the registered order 

and manages the tool life.

2 าᜤ 2 NOTE

T[[[[; Ȼ͎ȪȲکնǾࡾщ֤ߧከျɂᚐȗɑȮɦǿᣮࢠɁࡾщ
ႭհȝɛɆࡾщᛃඩႭհɁ͎ȻȪȹΈႊȢȳȨȗǿ

When T[[[[; is specified, the tool life management function is not 

executed. In this case, specify the T command as the ordinary 

command of tool number and tool offset number.

1 T ൡᑤȾȷȗȹɂǾ“T ൡᑤ ”ᴥ229 ʤ˂ʂᴦɥՎྃǿ 1 For the T function, refer to “T FUNCTION” (page 229)

ɵɰʽʒ֤ߧ Life Count

స͔ȾҢᤎȬɞ֤ߧщȟࡾɥɵɰʽʒɬʍʡȪȲፀǾ֤ߧ
ȻǾඒɁɺʵ˂ʡ͎ȺɂǾɺʵ˂ʡюɁ̙϶ࡾщɥᤣȪǾ
ȲȾɵɰʽʒɥᚐȗɑȬǿ

If the counted tool life data reaches the preset tool life 

condition, a spare tool in the same program is selected when 

the tool group command is executed next, and the tool use 

time is counted for the next tool.

2 าᜤ 2 NOTE

1. ɺʵ˂ʡюɁࡾщȟȬɌȹ֤ߧȻȽɝǾ̙϶ࡾщȟᤣȺȠȽȗ
ȻȠɂǾఊऻȾᤣȪȹȗȲࡾщȾߦȪȹɵɰʽʒɥፖᚐȪɑ
Ȭǿ

1. When all tools in a specific group exceed the tool life, spare tool 

selection is impossible. In this case, tool use time is continuously 

counted for the last tool.

2. ᄊ᧸ȪȲ T ႭհᴥࡾщႭհ + щᛃඩႭհᴦɂǾȰɟȱɟȪࡾ
ȲΈႊʑ˂ʉɥધȶȹȗɞȲɔǾᛓୣɁࡾщᛃඩႭհɥΈႊȬɞ
щᛃඩႭհȧȻȾΈႊʑ˂ʉɥɵࡾщȾȷȗȹɂǾȰɟȱɟɁࡾ
ɰʽʒȪɑȬǿȪȲȟȶȹǾࡾщɁΈႊʑ˂ʉȝɛɆ֤ߧస͔ɂ
յᛃඩȧȻɁΈႊʑ˂ʉɁնȾȽɝɑȬǿ

2. Since registered T numbers (tool number + tool offset number) 

have independent tool use data, the tool use time is counted for 

the individual offset numbers for a tool number that has more than 

one tool offset number. For such tools, the total tool use time data 

for different offset numbers of those tools is regarded as the tool 

use data and tool life condition.

ᴹᩖࣻᴻ <Counting By Length of Time>

Ғҭʬ˂ʓᴥG01, G02, G03 ȽȼᴦȺࡾщȟΈႊȨɟȲᩖɥ
0.1 ᇽԨͱȺɵɰʽʒȪɑȬǿ

The length of time the tool has been used in the cutting mode 

such as G01, G02 and G03 is counted in increments of 0.1 

second.

2 าᜤ 2 NOTE

1. ʁʽɺʵʠʷʍɹϦඨǾൡಽɁˢϦඨǾᣞɝǾʓɰɱʵȝɛ
Ɇީ̘शȴȾᛵȪȲᩖɂɵɰʽʒȪɑȮɦǿ

1. The length of time spent in single-block stop, feed hold, rapid 

traverse, dwell and waiting for the completion of commands during 

tool use is disregarded.

T[[[[99;

• [[[[ . . . . . . . . . . . . . . . . . ɺʵ˂ʡႭհɁްᴥ1 ᵻ 9999ᴦ Specify group number (1 to 9999)
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2. ʨʁʽʷʍɹǾᛃӒൡᑤʷʍɹǾʓʳɮʳʽৰɁȻȠɂɵɰʽ
ʒȪɑȮɦǿ

2. Tool use time is not counted in the machine lock state, auxiliary 

function lock state and dry run state.

3. ᩖɁᜫްȝɛɆ᚜ᇉɂґԨͱȺȬǿ 3. The length of time is set and displayed in minute increments.

ᴹୣوࣻᴻ <Counting by Times Used>

ࣻȾɂǾM30ୣو ᚐȾɛɞɵɰʽʒȻ M89 ᚐȾɛɞɵ
ɰʽʒɁ 2 ሗ᭒ȟȕɝɑȬǿ

Counting the tool life by the number of times used includes 2 

mode types.

2 าᜤ 2 NOTE

1. M30ᴥM89ᴦɂԨʠʷʍɹȺ͎ȪȹȢȳȨȗǿ 1. M30 (M89) must be specified in a single block.

2. M89 նǾʛʳʫ˂ʉکᚐȾɛɞɵɰʽʒɥᚐș #1108 = 89 Ⱦ
ᜫްȪɑȬǿ

2. Parameter No. 1108 = 89 is set when tool life is counted by an M89 

command.

ʡʷɺʳʪʃʉ˂ʒȞɜ M30ᴥM89ᴦᚐɑȺȾΈႊȨɟȲ
”щɺʵ˂ʡɁɵɰʽʉɥǾ“1ࡾ ȳȤӏአȪɑȬǿȰɁȻȠǾ
պȫɺʵ˂ʡȟͷو͎ȨɟȹɕǾɵɰʽʉɁۄӏɂ “1” Ⱦ
ȻȼɑɝɑȬǿ

The counter of the tool group is incremented by “1” for the tool 

groups called in a program from the start to the execution of 

M30 (M89). If the same tool group is specified repeatedly, 

counter data is incremented “1” independent of the number of 

called times.

2 าᜤ 2 NOTE

M30ᴥM89ᴦɥᚐȪȽȗɑɑҤॅᚽᏚȟʴʅʍʒৰȾȽȶȲک
նǾʡʷɺʳʪȟʃʉ˂ʒȪȹȞɜʴʅʍʒৰɑȺȾΈႊȨɟȲࡾ
щɺʵ˂ʡɁɵɰʽʉɥǾ“1” ȳȤӏአȪɑȬǿȦɁȻȠǾࡾщȟҒ
ҭȾΈɢɟȲȞȼșȞȺɂȽȢǾ֣ɆҋȨɟȲȞȼșȞȺҜȪɑ
Ȭǿ

If the NC enters the reset state before the execution of M30 (M89), the 

counter of the tool groups used from the start to the reset state of the 

process program is incremented “1”. This counter is incremented when 

the tool group is called; the function ignores whether or not the called 

tool is used for cutting.

ʃɷʍʡ͎ Skip Command

ʃɷʍʡ͎Ⱦɛɝްɺʵ˂ʡюɁ " ‘ Έႊ˹ ’" щɥʃࡾ
ɷʍʡȪǾᤣࡾщɥඒɁࡾщɋȪɑȬǿ" ‘ Έႊ˹ ’" щࡾ
ȟȽȗکնɂǾʃɷʍʡѿျɂᚐȗɑȮɦǿ

Skip Command skips the tool in ‘IN USE’ status in the present 

group and updates the selected tool to the next group. Skip 

Command is not executed when there is no tool in ‘IN USE’ 

status.

2-4 ࡾщᤣαհȻࡾщ֤ߧαհ
New Tool Selection Flag and Tool Life Expired Flag

ࡾщᤣαհ New Tool Selection Flag

1. 1 ȷɁɺʵ˂ʡюȺȪȗࡾщɁᤣȾሉɞȻȠǾȰɁɺ
ʵ˂ʡɁ͎ȻպȾࡾщᤣαհɥ “1” ȾȪɑȬǿ

1. If a new tool is selected in the specified tool group, the new 

tool selection flag is set (“1” is set) at the same time the tool 

group command is executed.

2. ȪȗࡾщɥᤣȪȲȻȠȾǾᛃඩᦀɁᒲӦລɥᚐșک
նȽȼȾҟႊȺȠɑȬǿ

2. This flag can be used to execute the automatic measuring 

of the offset data of the newly called tool, for example.

3. ࡾщᤣαհɂǾඒɁ T ͎ȕɞȗɂҤॅᚽᏚɁʴʅʍ
ʒৰɑȺӛȺȬǿ

3. The new tool selection signal is valid until the next T code is 

executed or the NC unit is reset.

4. ࡾщᤣαհɂɵʃʉʪʨɹʷᴥɴʡʁʱʽᴦɁʁʃʐ
ʪ۰ୣ #1003 ȾҋӌȨɟɑȬǿ

4. The new tool selection signal is output to system variable 

#1003 of the custom macro program (option).

αհ֤ߧщࡾ Tool Life Expiration Signal

1. ȗȭɟȞɁɺʵ˂ʡɁ֤ߧȟȬɌȹࠅȠɞȻǾࡾщ֤ߧα
հɥ “1” ȾȪɑȬǿ

1. If all tools in the specified tool group have been used to the 

life, the tool life expired flag is set “1”.

M30;............................. ʡʷɺʳʪጶ̘ Program end

(M89;) .......................... ʹ˂ɹɵɰʽʉ Work counter

M27; ............................ щʃɷʍʡˁɴʽࡾ
း٣ᤣ˹Ɂɺʵ˂ʡюɁࡾщɥʃɷʍʡ

Tool skip ON

Skips the presently selected tool in the 

present group.
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2 าᜤ 2 NOTE

ȠࠅɁ֤ߧαհɂʡʷɺʳʪȕɞȗɂ႕ᬂͽȾɛɝǾ֤ߧщࡾ
ȲȬɌȹɁɺʵ˂ʡȾȷȗȹɹʴɬȪȽȗȻ “0” ȾȽɝɑȮɦǿ

The tool life expired flag cannot be reset to “0” unless the tool life 

expired state of all the tools in that group is cleared either by 

program or by an operation at the screen.

2. αհɂɵʃʉʪʨɹʷɁʁʃʐʪ֤ߧщࡾ #1002 Ⱦҋӌ
ȨɟɑȬǿ

2. The tool life expiration signal is output to system parameter 

#1002 of the custom macro program.

3. αհɂ֤ߧщࡾ PMC ȾɕҋӌȨɟɑȬǿPMC Ⱥɂࡾщߧ
֤αհȾɛɝඒɁѿျɥᚐȶȹȗɑȬǿ

3. The tool life expired flag is also output to PMC.  The PMC 

executes the following processing when it receives the tool 

life expired flag.

• ȠȹȗɞȦȻɥᇉȬʫʍʅ˂ʂɥ᚜ᇉȬࠅȟ֤ߧщࡾ
ɞǿ

x Displays the message indicating that tool life has been 

expired.

• ɿɮɹʵʃʉ˂ʒɁᚐɥᇣඨȬɞǿᴥPC ʛʳʫ˂ʉȕ
ɝ "#6411.2"ᴦ

x Disables the execution of cycle start (set for PC 

parameter #6411.2).

• ʉʶʍʒʢʍʓҾҋȪɥᇣඨȬɞǿᴥPC ʛʳʫ˂ʉȕɝ
“#6411.1”ᴦ

x Disables indexing of the turret head (PC parameter 

#6411.1)
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3 ២ᔸᄶൡᑤ
LOAD MONITORING FUNCTION

3-1 ២ᔸᄶൡᑤȻɂ
Outline of Load Monitoring Function

២ᔸᄶൡᑤȻɂǾӏࡾ˹Ɂʬ˂ʉɁ២ᔸ۰ӦɥᄶȪǾࡾ
щɁႱࢠɥ೫ҋȬɞൡᑤȺȬǿ

Overview

టൡᑤȾɂǾ͏˩ȾᇉȬ࿑ौȟȕɝɑȬǿ The function includes the following features:

1. ᄶ៎ߦᢉ 1. Axes monitored

ᄶȺȠɞᢉୣɂ͏˩ɁȻȝɝȺȬǿ The following number of axes can be monitored.

˿ᢉᴪ 3 ᢉ Spindle - 3 axes

ɿ˂ʦᢉᴪ 4 ᢉ Servo axes - up to 4 axes

2. ᄶɺʵ˂ʡ 2. Monitoring groups

85 ɺʵ˂ʡɑȺᄶȺȠɑȬǿ Up to 85 groups can be monitored.

3. ͽʬ˂ʓ 3. Operation modes

ͽʬ˂ʓɂǾ២ᔸᄶʷ˂ʓʫ˂ʉ႕ᬂɁȌଡ଼ᇉȍᴬ
ȌᄶȍɥઃȬȻҒɝఉɢɝɑȬǿ

The operation modes can be switched by pressing the 

[TEACHING]/[MONITOR] soft-key on the Load Monitoring 

Load Meter Screen.

1 “ ២ᔸᄶʷ˂ʓʫ˂ʉ႕ᬂ ”ᴥ452 ʤ˂ʂᴦ 1 “The Load Monitoring Load Meter Screen” (page 452)

• ଡ଼ᇉʬ˂ʓ x Teaching Mode

ҒҭɁ˿ᢉȝɛɆյᣞɝᢉɁ២ᔸژໄϏɥ೫ҋȪǾឬ
֖ϏȻɬʳ˂ʪϏɥᒲӦᄑȾᜫްȪɑȬǿ

The function detects the reference value, and automati-

cally sets the warning level and the alarm level.

• ᄶʬ˂ʓ x Monitoring Mode

ްɺʵ˂ʡԖᩖɁҒҭɁ២ᔸϏȻǾᜫްȨɟȲպɺ
ʵ˂ʡɁឬ֖ϏȝɛɆɬʳ˂ʪϏȻɥᢎȪǾᜫްϏɥ
ᠯțȲکնɂǾ͏˩ɁѿျɥᚐȗɑȬǿ

The function compares the load value detected during 

cutting in the specified group intervals to the preset warn-

ing and alarm detection threshold level values of the same 

group intervals. The following processing is executed if 

the detected load value exceeds the preset threshold lev-

el value.

ឬ֖ᴷ Warning:

ʃʉ˂ʒɮʽʉʷʍɹѿျᴥɴʡʁʱʽȺʨɹʷоӌαհ
ѿျᴦɥᚐȗɑȬǿ

Start interlock processing (macro input signal processing is 

optionally provided).

2 าᜤ 2 NOTE

ឬ֖ᄉႆɂǾ͏˩Ɂ M ɽ˂ʓɂᚐȺȠɑȮɦǿ When the warning is issued, the following M codes cannot be 

executed.

• M10 ʋʭʍɹɹʳʽʡ • M10 Chuck clamp operation

• M11 ʋʭʍɹɬʽɹʳʽʡ • M11 Chuck unclamp operation

• M25 ॑ઃիᴥʑʂʉʵʐ˂ʵʃʒʍɹᴦҋ • M25 Tailstock (digital tailstock) OUT

• M26 ॑ઃիᴥʑʂʉʵʐ˂ʵʃʒʍɹᴦо • M26 Tailstock (digital tailstock) IN

• M47 ʹ˂ɹȗҋȪᚽᏚҋ • M47 Workpiece ejector OUT

• M210 ʋʭʍɹɹʳʽʡᴹቼ 2 ˿ᢉᴻ • M210 Chuck clamp <spindle 2>

• M211 ʋʭʍɹɬʽɹʳʽʡᴹቼ 2 ˿ᢉᴻ • M211 Chuck unclamp <spindle 2>

• M432 ʹ˂ɹɬʽʷ˂ʊɿɮɹʵ • M432 Work unloader cycle

ɬʳ˂ʪᴷ Alarm:

ൡಽɥˢϦඨৰȾȪǾ˿ᢉɥϦඨȨȮɑȬǿ Feed hold and spindle stop processing

4. ʡʷɺʳʩʽɺ 4. Programming

G313 A_S_M_; ȾɛɝްȨɟȲ៎ߦᢉǾɺʵ˂ʡႭհȾ
ȹᩒܿȪǾM93 Ⱥጶ̘ȪɑȬǿ

The axis specified by G313 A_ S_ M_; started by group 

number, terminated by M93.

5. ʑ˂ʉɁᜫް 5. Data setting

ଡ଼ᇉȾɛɞᒲӦᜫްǾɑȲɂ MDI ȾɛɞᜫްȟȺȠɑȬǿ Automatic setting by teaching and MDI setting are possible.

6. ʑ˂ʉɁоҋӌ 6. Input/output of data

RS-232C ɮʽʉʟɱ˂ʃȝɛɆʫʬʴɵ˂ʓȺʑ˂ʉɁо
ҋӌȟȺȠɑȬǿ

The data can be input/output by using RS-232C interface 

and memory cards.

7. ‘ ២ᔸᄶ ’ ႕ᬂ 7. ‘LOAD MONITOR’ screen

‘ ២ᔸᄶ ’ ႕ᬂȺǾҒҭৰȺɁ˿ᢉɑȲɂᣞɝᢉɁ២ᔸ
ɥ᚜ᇉȪɑȬǿ

The load of the spindle or feed axis is displayed on the 

‘LOAD MONITOR’ screen.
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᚜ᇉศᴷʚ˂ɺʳʟȝɛɆୣϏ᚜ᇉ Display mode: Bar graph and numeric value

2 าᜤ 2 NOTE

1. ȦɁ២ᔸᄶൡᑤɂ២ᔸ۰ӦȟߵȽȗӏࡾȾɂᤛȪɑȮɦǿ 1. The function is not adequate for machining causing only slight load 

variation.

2. ֚ᣱˢްҤॅȽȼɁӏນᣱʒʵɹɁ۾ȠȗӏࡾɂᄶȺȠɑȮ
ɦǿ

2. It is impossible to monitor a machining with acceleration/

deceleration torque such as constant surface speed control.

ᴹͽɁํɟᴻ <Operation Flow>

4 4

4 4

4 4

4 4

4 4

3-2 ២ᔸᄶൡᑤɁ᚜ᇉ႕ᬂ
Screens for Load Monitoring Function

២ᔸᄶൡᑤȾɂǾඒɁ 4 ȷɁ႕ᬂȟȕɝɑȬǿ There are four screens for the load monitoring function.

• ២ᔸᄶʷ˂ʓʫ˂ʉ႕ᬂ • Load Monitoring Load Meter Screen

• ២ᔸᄶʑ˂ʉᜫް႕ᬂ • Load Monitoring Data Setting Screen

• ២ᔸᄶឬ֖ʴʃʒ႕ᬂ • Load Monitor Warning List Screen

• ២ᔸᄶᜫް႕ᬂ • Load Monitoring Setting Screen

ȦɟɜɁ႕ᬂɥ፱ለȪȹ ‘ ២ᔸᄶ ’ ႕ᬂȻȗȗɑȬǿ These screens are collectively called the ‘LOAD MONITOR’ 

screen.

២ᔸᄶᜫްɁյୣϏɥᜫްȬɞ
1“ ២ᔸᄶᜫް႕ᬂ ”ᴥ456 ʤ˂ʂᴦ

Set each numeric value of the load monitoring setting.

1“Load Monitoring Setting Screen” (page 456)

២ᔸᄶႊʡʷɺʳʪɥͽȬɞ
1“ ២ᔸᄶႊʡʷɺʳʪɁ͎ศ ”ᴥ458 ʤ˂ʂᴦ

Create the program for load monitoring

1“Specifying Load Monitor Program” (page 458)

ଡ଼ᇉʬ˂ʓȺ២ᔸᄶႊʡʷɺʳʪɥᚐȬɞ Execute the load monitoring program in the teaching 

mode.

ଡ଼ᇉȨɟȲʑ˂ʉɥᆬᝓǾ॒ᛵȾख़ȫȹʑ˂ʉɥ۰
Ȭɞ
1“ ២ᔸᄶʑ˂ʉᜫް႕ᬂ ”ᴥ454 ʤ˂ʂᴦ

Check the data that was taught and change the data if 

necessary.

1“Load Monitoring Data Setting Screen” (page 454)

ᄶʬ˂ʓȺ២ᔸᄶႊʡʷɺʳʪɥᚐȬɞ Execute the load monitoring program in the monitoring 

mode.

ʡʷɺʳʪጶ̘ऻǾ២ᔸᄶʑ˂ʉɥᆬᝓȬɞ After finishing a program, check the load monitoring 

data.
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‘ ʡʷɺʳʪʋɱʍɹ ’ ႕ᬂȞɜɁ႕ᬂᤢሉɂ˩َɁȻȝɝȺ
Ȭǿ

Screen transition from the ‘PROGRAM CHECK’ screen is as 

follows.

ᴹյ႕ᬂцᣮʇʟʒɷ˂ᴻ <Common Soft-Keys>

២ᔸᄶʷ˂ʓʫ˂ʉ႕ᬂ The Load Monitoring Load Meter Screen

‘ ʡʷɺʳʪʋɱʍɹ ’ ႕ᬂȺʇʟʒɷ˂Ȍ២ᔸᄶȍɥઃȬǾ
ɑȲɂǾ២ᔸᄶʑ˂ʉᜫް႕ᬂᴬ២ᔸᄶឬ֖ʴʃʒ႕ᬂ
Ⱥʇʟʒɷ˂Ȍʷ˂ʓʫ˂ʉȍɥઃȬȻǾȦɁ႕ᬂȟ᚜ᇉȨ
ɟɑȬǿ

This screen is displayed by pressing the [LOAD MONITOR] 

soft-key on the ‘PROGRAM CHECK’ screen, or by pressing the 

[LOAD METER] soft-key on the Load Monitoring Data Setting 

Screen/Load Monitor Warning List Screen.

ȦɁ႕ᬂȺǾ២ᔸɁৰɥ್ɺʳʟȻୣϏȺᆬᝓȬɞȦȻȟ
ȺȠɑȬǿ

The status of the load can be checked in this screen with the 

bar graph and numeric values.

‘PROGRAM CHECK’ screen

Load Monitoring Load Meter 
Screen

Load Monitoring Setting 
Screen

Load Monitoring Data 
Setting Screen

Load Monitor Warning 
List Screen

Żʡʷɺʳʪʋɱʍɹż႕ᬂ

២ᔸᄶʷ˂ʓʫ˂ʉ႕ᬂ

២ᔸᄶᜫް႕ᬂ

២ᔸᄶʑ˂ʉᜫް႕ᬂ ២ᔸᄶឬ֖ʴʃʒ႕ᬂ

ʇʟʒɷ˂ ൡᑤ Soft-keys Function

Ȍʷ˂ʓʫ˂
ʉȍ

ȦɁʇʟʒɷ˂ɥઃȬȻǾ២ᔸᄶʷ˂ʓ
ʫ˂ʉ႕ᬂȟ᚜ᇉȨɟǾȦɁʇʟʒɷ˂ɂ
Օᢆ᚜ᇉȨɟɑȬǿ

[LOAD 

METER]

On pressing this soft-key, the Load 

Monitoring Load Meter Screen is displayed 

and this soft-key is highlighted.

Ȍʑ˂ʉᜫްȍ ȦɁʇʟʒɷ˂ɥઃȬȻǾ២ᔸᄶʑ˂ʉ
ᜫް႕ᬂȟ᚜ᇉȨɟǾȦɁʇʟʒɷ˂ɂՕ
ᢆ᚜ᇉȨɟɑȬǿ

[DATA 

SETTING]

On pressing this soft-key, the Load 

Monitoring Data Setting Screen is displayed 

and this soft-key is highlighted.

Ȍឬ֖ʴʃʒȍ ȦɁʇʟʒɷ˂ɥઃȬȻǾឬ֖ʴʃʒ႕ᬂ
ȟ᚜ᇉȨɟǾȦɁʇʟʒɷ˂ɂՕᢆ᚜ᇉȨ
ɟɑȬǿ

[WARNING 

LIST]

On pressing this soft-key, the Load Monitor 

Warning List screen is displayed and this 

soft-key is highlighted.

Ȍɝȍ ȦɁʇʟʒɷ˂ɥઃȬȻǾ‘ ʡʷɺʳʪ
ʋɱʍɹ ’ ႕ᬂȾɝɑȬǿ

[RETURN] On pressing this soft-key, the screen returns 

to the ‘PROGRAM CHECK’ screen.
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2 าᜤ 2 NOTE

˿ᢉɂ 30 ґްಐɥ 100%ǾXǾZ ᢉɂϦඨɁްಐɥ 100% ȻȪȹ᚜
ᇉȪɑȬǿ

For the spindle, the load value is displayed taking the 30-min rating as 

100% and for the X- and Z-axes.

ɑȲǾឬ֖ɑȲɂɬʳ˂ʪȻȽȶȲࡾщɁඊȟǾ10 ͔ɑȺ᳁
ᓨȺ᚜ᇉȨɟɑȬǿ

In addition, the fields of up to 10 tools that have caused a 

warning or an alarm are displayed in yellow. 

ͽʛʗʵɁ@ᴥʴʅʍʒᴦɷ˂ɥઃȬȻɬʳ˂ʪȟᜓȨ
ɟɑȬǿ

The alarm state can be cleared by pressing the @ (RESET) 

(RESET) key on the operation panel.

᳁ᓨɁʙɮʳɮʒ᚜ᇉɥᜓȬɞȾɂǾʇʟʒɷ˂Ȍឬ֖᚜
ᇉɹʴɬȍɥઃȪɑȬǿ

To clear the fields displayed in yellow, press the [WARNING 

CLEAR] soft-key.

ᴹ᚜ᇉᬱᄻȻю߁ᴻ <Display Items and Descriptions>

ᴹʇʟʒɷ˂ᴻ <Soft-Keys>

X 10  

Maximum Load ValuePresent Load Value
ఊ۾Ɂʷ˂ʓϏး٣Ɂʷ˂ʓϏ

᚜ᇉᬱᄻ
Display Item

ю߁ Description

‘ ҏ࿎ի No.’
‘TURRET No.’

ଡ଼ᇉȪȲǾȕɞȗɂᄶȬɞࡾщȟɝ͇Ȥ
ɜɟȹȗɞʉʶʍʒʢʍʓɁʃʐ˂ʁʱʽႭ
հɥ᚜ᇉȪɑȬǿ

This item displays the station number of the 

turret where the tool which has been taught or 

the tool to be monitored is installed.

‘ ɿʠ Noᴫ’
‘SUB No.’

պˢɁ ‘ ҏ࿎ի No.’ ȺႱȽɞ២ᔸɥᄶȬɞ
ȲɔȾȷȤɞႭհȺȬǿ

This number is assigned when load monitoring 

is executed for different cutting operations 

carried out using the tool which has the same 

‘TURRET No.’.

‘ ᢉ ’ᴥᢉ២ᔸ೫ҋᢉᴦ
‘AXIS’ (AX Load 

Detection Axis)

˿ᢉᴥS1ᴦǾࡾᢆوщ˿ᢉᴥS3ᴦǾቼ 2 ˿ᢉ 

ᴥS2ᴦǾX ᢉᴥXᴦǾZ ᢉᴥZᴦǾY ᢉᴥYᴦɁșȴǾ
២ᔸ೫ҋɥᚐșᢉɥ᚜ᇉȪɑȬǿ

The axis selected for which the load is to be 

monitored among Spindle (S1), Rotary Tool 

Spindle (S3), Spindle 2 (S2), X-axis (X), Z-axis 

(Z) and Y-axis (Y) is displayed.

‘STD’ᴥژໄϏᴦᴥᴢᴦ
‘STD’ (Reference Value) 

(%)

ଡ଼ᇉͽȾɛɞ២ᔸ೫ҋϏɥ᚜ᇉȪɑȬǿ The load value detected in the teaching 

operation is displayed.

‘WRN’ᴥឬ֖Ϗᴦᴥᴢᴦ
‘WRN’ (WARNING Level) 

(%)

щɁᐗɥ೫ҋȪǾʃʉ˂ʒɮʽʉʷʍɹࡾ
ѿျɥᚐșȲɔɁϏɥ᚜ᇉȪɑȬǿ

The value for detecting the tool wear and 

initiating Start-Interlock processing.

‘ALM’ᴥɬʳ˂ʪϏᴦ
‘ALM’ (Alarm Level) (%)

ɥ೫ҋȪǾˢϦඨǾɬʳ˂ʪѿࢠщɁႱࡾ
ျɥȬɞȲɔɁϏȺȬǿ

This threshold level is used to detect the “tool 

chipping/breakage” alarm state; if the detected 

load exceeds this level, feed hold and alarm 

processing are executed.

‘ ɽʫʽʒ ’
‘COMMENT’

۾щջȽȼɥఊࡾ 8 ୫ޏɑȺᄊ᧸ȺȠɑȬǿ A tool name or other information can be 

entered, using up to 8 characters.

ʇʟʒɷ˂ ൡᑤ Soft-keys Function

Ȍଡ଼ᇉȍ ȦɁʇʟʒɷ˂ɥઃȬȻǾଡ଼ᇉʬ˂ʓɁ
ON/OFF ȟҒɝఉɢɝɑȬǿଡ଼ᇉʬ˂ʓȟ
ON ɁȻȠɂǾȦɁʇʟʒɷ˂ȟՕᢆ᚜ᇉ
ȨɟɑȬǿ

[TEACHING] On pressing this soft-key, the teaching 

mode ON/OFF status is switched.While the 

teaching mode is ON, this soft-key is 

highlighted.

Ȍᄶȍ ȦɁʇʟʒɷ˂ɥઃȬȻǾᄶʬ˂ʓɁ
ON/OFF ȟҒɝఉɢɝɑȬǿᄶʬ˂ʓȟ
ON ɁȻȠɂǾȦɁʇʟʒɷ˂ȟՕᢆ᚜ᇉ
ȨɟɑȬǿ

[MONITOR] On pressing this soft-key, the monitoring 

mode ON/OFF status is switched.While the 

monitoring mode is ON, this soft-key is 

highlighted.

Ȍ២ᔸᄶᜫ
ްȍ

ȦɁʇʟʒɷ˂ɥઃȬȻǾ២ᔸᄶᜫް႕
ᬂȟ᚜ᇉȨɟɑȬǿ

[LOAD 

MONITOR 

SETTING]

On pressing this soft-key, the load 

monitoring setting screen is displayed.
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២ᔸᄶʑ˂ʉᜫް႕ᬂ Load Monitoring Data Setting Screen

២ᔸᄶʷ˂ʓʫ˂ʉ႕ᬂᴬឬ֖ʴʃʒ႕ᬂȺǾʇʟʒɷ˂
Ȍʑ˂ʉᜫްȍɥઃȬȻǾȦɁ႕ᬂȟ᚜ᇉȨɟɑȬǿ

This screen is displayed by pressing the [DATA SETTING] 

soft-key on the Load Monitoring Load Meter Screen/Load 

Monitor Warning List Screen.

ଡ଼ᇉȾɛȶȹᜫްȨɟȲʑ˂ʉᴥژໄϏǾឬ֖ϏǾɬʳ˂ʪ
ϏᴦɥȦɁ႕ᬂȺᆬᝓȪǾ॒ᛵȾख़ȫȹ۰ȪɑȬǿ

On this screen, check the data set by teaching (Reference 

Value, Warning level and Alarm level), and change the data if 

necessary.

ɑȲǾଡ଼ᇉȪȽȗȺʑ˂ʉɥᜫްȬɞȦȻɕȺȠɑȬǿ It is also possible to set the data without teaching.

ɑȲǾឬ֖ɑȲɂɬʳ˂ʪȻȽȶȲࡾщɁඊȟǾ10 ͔ɑȺ᳁
ᓨȺ᚜ᇉȨɟɑȬǿ

In addition, the fields of up to 10 tools that have caused a 

warning or an alarm are displayed in yellow. 

ͽʛʗʵɁ@ᴥʴʅʍʒᴦɷ˂ɥઃȬȻɬʳ˂ʪȟᜓȨ
ɟɑȬǿ

The alarm state can be cleared by pressing the @ (RESET) 

(RESET) key on the operation panel.

᳁ᓨɁʙɮʳɮʒ᚜ᇉɥᜓȬɞȾɂǾʇʟʒɷ˂Ȍឬ֖᚜
ᇉɹʴɬȍɥઃȪɑȬǿ

To clear the fields displayed in yellow, press the [WARNING 

CLEAR] soft-key.

ᴹ᚜ᇉᬱᄻȻю߁ᴻ <Display Items and Descriptions>

2 าᜤ 2 NOTE

‘STD’Ǿ‘WRN’Ǿ‘ALM’ ɂʬ˂ʉްಐȾߦȬɞҾնᴥ%ᴦɥ 0 ᵻ 999 Ɂ
ኰٍȺขްȪɑȬǿ

‘STD’, ‘WRN’, and ‘ALM’ determine the percentage (%) of the rated 

motor load. The setting range is 0 to 999. 

ϏɁᩜߴ۾Ρɂ ‘STD’ ᴹ ‘WRN’ ᴹ ‘ALM’ ȻȽɝɑȬǿ Their magnitude relationship is ‘STD’ < ‘WRN’ < ‘ALM’

ᴹʑ˂ʉɁᜫްᴥ۰ᴦਖ਼ᬲᴻ <Data setting/changing procedure>

1) ɵ˂ʇʵሉӦɷ˂ȺǾᜫްȪȲȗඊȾɵ˂ʇʵɥሉӦȨȮ
ɞǿ

1) Move the cursor to the field to be set by using the cursor 

control keys.

2) ୣϏɥоӌȬɞǿ 2) Input the value.

3) \ᴥоӌᴦɷ˂ɥઃȬǿ 3) Press the \ (INPUT) key.

Ȍឬ֖᚜ᇉɹʴ
ɬȍ

ȦɁʇʟʒɷ˂ɥઃȬȻǾឬ֖ɑȲɂɬ
ʳ˂ʪȻȽȶȲࡾщɁǾ᳁ᓨɁʙɮʳɮʒ
᚜ᇉȟᜓȨɟɑȬǿ

[WARNING 

CLEAR]

Upon pressing this soft-key, the fields of 

tools that have caused a   warning or an 

alarm displayed in yellow are cleared.

ʇʟʒɷ˂ ൡᑤ Soft-keys Function

᚜ᇉᬱᄻ
Display Item

ю߁ Description

‘ ҏ࿎ի No.’
‘TURRET No.’

ᄶȬɞࡾщȟɝ͇Ȥɜɟȹȗɞʉʶʍʒ
ʢʍʓɁʃʐ˂ʁʱʽႭհɥ᚜ᇉȪɑȬǿ

This item displays the station number of the 

turret where the tool to be monitored is 

installed.

‘ ɿʠ Noᴫ’
‘SUB No.’

պˢɁ ‘ ҏ࿎ի No.’ ȺႱȽɞ២ᔸɥᄶȬɞ
ȲɔȾȷȤɞႭհȺȬǿ

This number is assigned when load monitoring 

is executed for different cutting operations 

carried out using the tool which has the same 

‘TURRET No.’.

‘ ᢉ ’ᴥᢉ២ᔸ೫ҋᢉᴦ
‘AXIS’ (AX Load 

Detection Axis)

˿ᢉᴥS1ᴦǾࡾᢆوщ˿ᢉᴥS3ᴦǾቼ 2 ˿ᢉ
ᴥS2ᴦǾX ᢉᴥXᴦǾZ ᢉᴥZᴦǾY ᢉᴥYᴦɁ˹Ȟ
ɜ២ᔸ೫ҋɥᚐșᢉɥᤣȪɑȬǿ

Select the axis for which the load is to be 

monitored among Spindle (S1), Rotary Tool 

Spindle (S3), Spindle 2 (S2), X-axis (X), Z-axis 

(Z) and Y-axis (Y).

‘STD’ᴥژໄϏᴦᴥᴢᴦ
‘STD’ (Reference Value) 

(%)

ଡ଼ᇉͽȾɛɞ២ᔸ೫ҋϏɥ᚜ᇉȪɑȬǿ The load value detected in the teaching 

operation is displayed.

‘WRN’ᴥឬ֖Ϗᴦᴥᴢᴦ
‘WRN’ (WARNING Level) 

(%)

щɁᐗɥ೫ҋȪǾʃʉ˂ʒɮʽʉʷʍɹࡾ
ѿျɥᚐșȲɔɁϏɥ᚜ᇉȪɑȬǿ

The value for detecting the tool wear and 

initiating Start-Interlock processing.

‘ALM’ᴥɬʳ˂ʪϏᴦ
‘ALM’ (Alarm Level) (%)

ɥ೫ҋȪǾˢϦඨǾɬʳ˂ʪѿࢠщɁႱࡾ
ျɥȬɞȲɔɁϏȺȬǿ

This threshold level is used to detect the “tool 

chipping/breakage” alarm state; if the detected 

load exceeds this level, feed hold and alarm 

processing are executed.

‘ ɽʫʽʒ ’
‘COMMENT’

۾щջȽȼɥఊࡾ 8 ୫ޏɑȺᄊ᧸ȺȠɑȬǿ A tool name or other information can be 

entered, using up to 8 characters.
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ᴹʑ˂ʉɁҭศᴻ <Data deleting procedure>  

1) ɵ˂ʇʵሉӦɷ˂ȺǾʑ˂ʉɥҭȪȲȗඊȾɵ˂ʇʵɥ
ሉӦȨȮɞǿ

1) Move the cursor to the field for the data to be deleted by 

using the cursor control keys.

2) ʇʟʒɷ˂ȌҭȍɥઃȬǿ 2) Press the [DELETE] soft-key.

3) ʇʟʒɷ˂ȌᚐȍɥઃȬǿ 3) Press the [EXECUTE] soft-key.

ᴹʇʟʒɷ˂ᴻ <Soft-Keys>

២ᔸᄶឬ֖ʴʃʒ႕ᬂ The Load Monitor Warning List Screen

២ᔸᄶʷ˂ʓʫ˂ʉ႕ᬂᴬ២ᔸᄶʑ˂ʉᜫް႕ᬂȺʇʟ
ʒɷ˂Ȍឬ֖ʴʃʒȍɥઃȬȻǾȦɁ႕ᬂȟ᚜ᇉȨɟɑȬǿ

This screen is displayed by pressing the [WARNING LIST] 

soft-key on the Load Monitoring Load Meter Screen/Load 

Monitoring Data Setting Screen.

ʇʟʒɷ˂ ൡᑤ Soft-keys Function

Ȍɿ˂ʋȍ ೫ጪȪȲȗࡾщႭհɥоӌȪȹǾȦɁʇʟ
ʒɷ˂ɥઃȬȻǾᜫްຑɒɁࡾщɥ೫ጪȬ
ɞȦȻȟȺȠɑȬǿᝉछȬɞࡾщɂǾʑ˂
ʉ᚜ᇉɁаᭀȾ᚜ᇉȨɟɑȬǿ

[SEARCH] On pressing this soft-key after inputting the 

tool number to be searched for, it is possible 

to search for a tool that has already set.The 

corresponding tool is displayed at the top of 

the data display area.

Ȍ+**%ȍ ‘STD’ᴥژໄϏᴦ(%)Ǿ‘WRN’ᴥឬ֖Ϗᴦ(%)

ɑȲɂ ‘ALM’ᴥɬʳ˂ʪϏᴦ(%) Ⱦɵ˂ʇ
ʵɥնɢȮȹǾȦɁʇʟʒɷ˂ɥઃȬȻǾ
ɵ˂ʇʵͱᏚɁࡾщɁȰɟȱɟɁϏȟ **%

ȭȷۄțɑȬǿ

ᴷ
• ۰Ұᴷ100

• ʇʟʒɷ˂ᴷ+10%

• ۰ऻᴷ110

2 าᜤ

ʇʟʒɷ˂Ⱦ᚜ᇉȨɟɞୣϏɂǾMAPPS ʛʳ
ʫ˂ʉ No. 1611 ȺᜫްȪɑȬᴥ˨ᜤɁɂ
No. 1611 = 10ᴦǿʛʳʫ˂ʉȾ “0” ȟᜫްȨɟ
ȹȗɞکնᴥҋᔸɁᜫްᴦǾʇʟʒɷ˂ɂ᚜ᇉ
ȨɟɑȮɦǿ

[+**%] On pressing this soft-key after placing the 

cursor on ‘STD’ (Reference Value) (%), 

‘WRN’ (Warning Level), or ‘ALM’ (Alarm 

Level)(%), the corresponding value of the 

tool at the cursor position is increased in 

increments of **%.

Example:

• Old Value: 100

• Soft-Key: +10%

• New Value: 110

2 NOTE

The value to be displayed on the soft-key is set 

by MAPPS parameter No. 1611 (in the above 

example, No. 1611 = 10).When the parameter is 

set to “0” (default setting), the soft-key is not 

displayed.

Ȍ�**%ȍ ‘STD’ᴥژໄϏᴦ(%)Ǿ‘WRN’ᴥឬ֖Ϗᴦ(%)

ɑȲɂ ‘ALM’ᴥɬʳ˂ʪϏᴦ(%) Ⱦɵ˂ʇ
ʵɥնɢȮȹǾȦɁʇʟʒɷ˂ɥઃȬȻǾ
ɵ˂ʇʵͱᏚɁࡾщɁȰɟȱɟɁϏȟ **%

ȭȷນɝɑȬǿ

ᴷ
• ۰Ұᴷ100

• ʇʟʒɷ˂ᴷ�10%

• ۰ऻᴷ90

2 าᜤ

ʇʟʒɷ˂Ⱦ᚜ᇉȨɟɞୣϏɂǾMAPPS ʛʳ
ʫ˂ʉ No. 1611 ȺᜫްȪɑȬᴥ˨ᜤɁɂ
No. 1611 = 10ᴦǿ“0” ȟᜫްȨɟȹȗɞکնᴥҋ
ᔸɁᜫްᴦǾʇʟʒɷ˂ɂ᚜ᇉȨɟɑȮɦǿ

[�**%] On pressing this soft-key after placing the 

cursor on ‘STD’ (Reference Value) (%), 

‘WRN’ (Warning Level), or ‘ALM’ (Alarm 

Level)(%), the corresponding value of the 

tool at the cursor position is decreased in 

increments of **%.

Example:

• Old Value: 100

• Soft-Key: �10%

• New Value: 90

2 NOTE

The value to be displayed on the soft-key is set 

by MAPPS parameter No. 1611 (in the above 

example, No. 1611 = 10).When the parameter is 

set to “0” (default setting), the soft-key is not 

displayed.

Ȍпҭȍ ȦɁʇʟʒɷ˂ɥઃȬȻǾᜫްຑɒɁ២ᔸ
ᄶʑ˂ʉȟȬɌȹҭȨɟɑȬǿ

[CLEAR ALL] On pressing this soft-key, all the load 

monitoring data are deleted.

Ȍҭȍ ȦɁʇʟʒɷ˂ɥઃȬȻǾɵ˂ʇʵȺᤣ
ȪȲ២ᔸᄶʑ˂ʉɥҭȪɑȬǿ

[DELETE] On pressing this soft-key, the load 

monitoring data that has been selected by 

placing the cursor on it is deleted.

Ȍឬ֖᚜ᇉɹʴ
ɬȍ

ȦɁʇʟʒɷ˂ɥઃȬȻǾឬ֖ɑȲɂɬ
ʳ˂ʪȻȽȶȲࡾщɁǾ᳁ᓨɁʙɮʳɮʒ
᚜ᇉȟᜓȨɟɑȬǿ

[WARNING 

CLEAR]

On pressing this soft-key, the fields of tools 

that have caused a   warning or an alarm 

displayed in yellow are cleared.
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ȦɁ႕ᬂȾɂǾ២ᔸᄶᚐȾឬ֖ȻȽȶȲࡾщȟ 10 ρɑ
Ⱥ᚜ᇉȨɟɑȬǿ

On this screen, the list of up to 10 tools which have caused a 

warning during load monitoring is displayed.

2 าᜤ 2 NOTE

២ᔸᄶɥᚐȶȹǾൡಽȟϦඨȪȲɝǾ႕ᬂȾɬʳ˂ʪʫʍʅ˂ʂȟ
ҋȲȻȠɂǾɬʳ˂ʪˢᜄ᚜Ⱥю߁ɥᆬᝓȪǾᤛҒȽѿျɥᚐȶȹȢ
ȳȨȗǿ

When the machine is stopped or alarm messages are displayed by 

executing the load monitoring function, check the details of the 

message by referring to “Alarm List” and take appropriate measures.

ᴹ᚜ᇉᬱᄻȻю߁ᴻ <Display Items and Descriptions>

ᴹʇʟʒɷ˂ᴻ <Soft-Keys>

២ᔸᄶᜫް႕ᬂ Load Monitoring Setting Screen

២ᔸᄶʷ˂ʓʫ˂ʉ႕ᬂȺǾʇʟʒɷ˂Ȍ២ᔸᄶᜫްȍ
ɥઃȬȻǾȦɁ႕ᬂȟ᚜ᇉȨɟɑȬǿ

This screen is displayed by pressing the [LOAD MONITOR 

SETTING] soft-key on the Load Monitoring Load Meter 

Screen.

ȦɁ႕ᬂȺǾඒɁᬱᄻȾȷȗȹୣϏɥᜫްȪɑȬǿ Set numeric values for the following items on this screen.

᚜ᇉᬱᄻ
Display Item

ю߁ Description

‘ ఌஓ ’
‘DATE’

ឬ֖ȾȽȶȲஓ͇ɥ᚜ᇉȪɑȬǿ The date when the warning has occurred is 

displayed.

‘ ᩖ ’
‘TIME’

ឬ֖ȾȽȶȲᩖɥ᚜ᇉȪɑȬǿ The time when the warning has occurred is 

displayed.

‘O Ⴍհ ’
‘O-No.’

ឬ֖ȟᄉႆȪȲȻȠȾᚐȪȹȗȲʡʷɺʳ
ʪɥˢᜄ᚜ᇉȪɑȬǿ

The list of the presently executed programs 

when the warning is issued is displayed.

‘N Ⴍհ ’
‘N-No.’

ឬ֖ȟᄉႆȪȲȻȠɁʁ˂ɻʽʃႭհɥ᚜ᇉ
ȪɑȬǿ

The sequence number when the warning is 

issued is displayed.

‘ ҏ࿎ի No.’
‘TURRET No.’

ឬ֖ȟᄉႆȪȲࡾщɁҏ࿎իႭհɥ᚜ᇉȪɑ
Ȭǿ

The turret number of the tool for which warning 

is being issued is displayed.

‘ ɿʠ Noᴫ’
‘SUB No.’

ឬ֖ȟᄉႆȪȲȻȠɁɿʠႭհɥ᚜ᇉȪɑȬǿ The sub number when the warning is issued is 

displayed.

‘ ᢉ ’
‘AXIS’

ឬ֖ȟᄉႆȪȲࡾщɁᢉջȟ᚜ᇉȨɟɑȬǿ The axis name of the tool for which warning is 

being issued is displayed.

ʇʟʒɷ˂ ൡᑤ Soft-keys Function

Ȍпҭȍ ȦɁʇʟʒɷ˂ɥઃȬȻǾឬ֖ʴʃʒȟȬ
ɌȹҭȨɟɑȬǿ
ɑȲǾ២ᔸᄶʷ˂ʓʫ˂ʉ႕ᬂȝɛɆ២
ᔸᄶʑ˂ʉᜫް႕ᬂȺឬ֖ɑȲɂɬʳ˂
ʪȻȽȶȲࡾщɁǾ᳁ᓨɁʙɮʳɮʒ᚜ᇉ
ȟᜓȨɟɑȬǿ

[CLEAR ALL] On pressing this soft-key, all the data of the 

warning list are deleted.

On pressing this soft-key, the fields of tools 

that have caused a   warning or an alarm 

displayed in yellow on the Load Monitoring 

Load Meter screen and the Load Monitoring 

Data Setting screen are also cleared.

ᬱᄻȻю߁

ൈໄᜫް
Standard Setting

Items and Descriptions

ᜫްኰٍ
Setting Range

1. ‘ ɿʽʡʴʽɺᇣඨᩖ ’ᴥu0.01 ᇽᴦ
ҒҭɁȴ˨ȟɝɁᤈຝᄑȽ២ᔸ۰Ӧɥ
ིȬɞᩖǿ

2 าᜤ

‘ ི២ᔸᄶᩖ ’ Ɂᜫްȟ “0” ɁکնɂǾི២
ᔸํɂ೫ҋȨɟȭǾ‘ ໄϏژ ’ Ⱦɂ២ᔸȰɁ
ɕɁȟᜫްȨɟɑȬǿ

10 1. ‘SAMPLING PROHIBITION TIME’ (u0.01 

sec.)

The time during which the function ignores 

the transitional load variation before actual 

cutting starts

2 NOTE

If the setting for the parameter ‘NO LOAD TIME’ 

is “0”, the no load current is not detected and the 

actual load is set for the reference value (‘STD.’).

0 ᵻ 999
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ᴹᜫްਖ਼ᬲᴻ <Setting Procedures>

1) ɵ˂ʇʵሉӦɷ˂ȺǾᜫްȪȲȗඊȾɵ˂ʇʵɥሉӦȨȮ
ɞǿ

1) Move the cursor to the field to be set by using the cursor 

control keys.

2) ୣϏɥоӌȬɞǿ 2) Input the value.

3) \ᴥоӌᴦɷ˂ɥઃȬǿ 3) Press the \ (INPUT) key.

2. ‘ ི២ᔸᄶᩖ ’ᴥu0.01 ᇽᴦ
២ᔸᄶʬ˂ʓȝɛɆଡ଼ᇉʬ˂ʓɥ͎Ȫ
ȹȞɜǾ២ᔸ೫ҋɥᚐșɑȺɁᩖǿ
0ᴷ
២ᔸϏȟ “ ໄϏژ ” ȻȪȹଡ଼ᇉȨɟɞǿ
0 ͏۶ᴷ
٫២ᔸȟࢲ២ᔸϏᴪི២ᔸ೫ҋԖᩖɁ
‘ ໄϏژ ’ ȻȪȹଡ଼ᇉȨɟɑȬǿ

0 2. ‘NO LOAD TIME’ (u0.01 sec.)

The time between designation of the load 

monitoring or teaching mode and the start 

of load monitoring

0:

0: The actual load value detected during 

teaching is set as the reference value

Other than 0:

The result of following calculation is set as 

the reference value (‘STD.’). “(Actual load 

value) (Average load detected during 

immune period)”

0 ᵻ 999

3. ‘ ᄶᇣඨᩖ ’ᴥu0.01 ᇽᴦ
‘ ២ᔸํᜬ۰߁ԇလ ’ ೫ҋȾɛɝǾҜްȪ
ȲҒҭᩒܿɁ២ᔸ۰ӦɥᣟȬᩖɥ
ᜫްȪɑȬǿ

10 3. ‘MONIT PROHIBITION TIME’ (u0.01 sec.)

Set the time during which the function 

ignores load variation at the start of actual 

cutting that is determined by the function 

according to the value set for ‘LOAD 

ACCEPT VARIABLE’.

0 ᵻ 999

4. ‘ ɬʳ˂ʪϏΡୣ ’ᴥ%ᴦ
ଡ଼ᇉʬ˂ʓȺ೫ҋȪȲژໄϏȾߦȪȹǾࡾ
щႱࢠȽȼȾɛɞɬʳ˂ʪϏȻȬɞҾնǿ

100 4. ‘ALARM COEFFICIENT’ (%)

The load level at which alarm occurs due to 

faulty tool in percentage (%) of the 

reference value detected in the teaching 

mode.

0 ᵻ 200

5. ‘ ឬ֖ϏΡୣ ’ᴥ%ᴦ
ଡ଼ᇉʬ˂ʓȺ೫ҋȪȲژໄϏȾߦȪȹǾࡾ
щᐗȽȼȾɛɞឬ֖ϏȻȬɞҾնǿ

50 5. ‘WARNING COEFFICIENT’ (%)

The load level at which warning occurs due 

to tool wear in percentage (%) of the 

reference value detected in the teaching 

mode.

0 ᵻ 200

6. ‘ ٫Ϗ೫ҋᩖࢲ ’ᴥu0.014 ᇽᴦ
២ᔸํ۰ԇလɥአҋȬɞȲɔɁᩖǿ
“1” Ɂᜫްȟ “14 msec” ȾᄾछȪɑȬǿ

3 6. ‘LOAD AVERAGE CALC. PERIOD’ (u0.014 

sec.)

The time in which the load current variation 

rate is calculated.

Value “1” is equal to “14 msec”.

1 ᵻ 127

7. ‘ ២ᔸํᜬ۰߁ԇလ ’ᴥ%ᴦ
ଡ଼ᇉʬ˂ʓȝɛɆᄶʬ˂ʓ˹ɁҒҭᩒ
ܿཟɁҜȾΈႊȪɑȬǿ២ᔸํ۰ԇလ
ȟ “ ២ᔸํᜬ۰߁ԇလ ” ɥᠰțȹȞɜǾ
ҒҭȟᩒܿȪȲȻҜȪɑȬǿ

10 7. ‘LOAD ACCEPT VARIABLE’ (%)

The value that is used by the function to 

determine that the actual cutting has started 

in the teaching or monitor mode.The 

function determines that actual cutting has 

started when the load current variation rate 

exceeds the value set for this parameter.

1 ᵻ 100

8. ‘ ɬʳ˂ʪҜްᩖ ’ᴥu0.01 ᇽᴦ
ɬʳ˂ʪϏɥᠰțȹȞɜǾɬʳ˂ʪȻȬɞ
ɑȺɁᩖǿ

10 8. ‘ALARM DECISION TIME’ (u0.01 sec.)

The time it takes to establish the alarm 

status after the detected load has exceeded 

the alarm level.
1 ᵻ 999

9. ‘ ឬ֖Ҝްᩖ ’ᴥu0.01 ᇽᴦ
ឬ֖ϏɥᠰțȹȞɜǾឬ֖ȻȬɞɑȺɁ
ᩖǿ

10 9. ‘WARNING DECISION TIME’ (u0.01 sec.)

The time it takes to establish the warning 

status after the detected load has exceeded 

the warning level.
1 ᵻ 999

ᬱᄻȻю߁

ൈໄᜫް
Standard Setting

Items and Descriptions

ᜫްኰٍ
Setting Range
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3-3 ២ᔸᄶႊʡʷɺʳʪɁ͎ศ
Specifying Load Monitor Program

ᴹ២ᔸᄶʡʷɺʳʪɁ͎ʟɳ˂ʨʍʒᴻ <Load Monitoring Program Command Format>

ᴷ Example:

G313 A128. T128. S1. M92.; G313 A128. T128. S1. M92.;

ȺɂǾ˿ᢉ២ᔸɁ˨ȟɝȞɜ˿ᢉɁɒɁଡ଼ᇉȕɞȗ
ɂᄶɥᚐȗǾSUB-No. 1 Ⱦʑ˂ʉɥಐጞȪɑȬǿȦɁ
ʟɳ˂ʨʍʒɂǾҒҭʠʷʍɹɁᄽҰȺ͎ȪɑȬǿ

In this example, teaching/monitoring is executed for the 

spindle only from the rising edge of the spindle load, and the 

data are stored to SUB-No. 1. Specify this format in the 

preceding block of a block including cutting commands.

ްȬɞᢉɁᢉްୣɁնɥ “A” ɑȲɂ “T” ɬʓʶʃȺ
ްȪɑȬǿᴥ˩᚜Վྃᴦ

Specify the sum of axis constants for the axes to be 

designated with the address “A” or “T” (Refer to the table 

below).

ᴹᢉްୣ᚜ᴻ <Axis Constant Table>

2 าᜤ 2 NOTE

1. “A”, “T”, “S”, “M” ɁऻɁୣϏȾɂୣߴཟоӌȪȹȢȳȨȗǿ 1. A decimal point must be used in a numerical value specified 

following address “A”, “T”, “S”, or “M”.

2. ऀୣ “T” Ⱥ۰ԇလ೫ҋᢉɥްȺȠɑȬȟǾ‘ ២ᔸํᜬ۰߁ԇ
လ ’ ɥ “0” ȾᜫްȪȲکնǾȦɁ͎ɂིӛȺȬǿ

2. It is possible to designate the axis on which the load variation rate 

is detected with the address “T”, however, this designation is 

invalid if “0” is set for ‘LOAD ACCEPT VARIABLE’.

3. ऀୣ “T” ɂᅁႩȬɞȦȻȟȺȠɑȬȟǾᅁႩȪȲکն “A” Ȼպ
ȫȻȽȨɟɑȬǿ

3. Argument “T” can be omitted; it is assumed that the same value as 

set for address “A” is set for address “T”.

ଡ଼ᇉȝɛɆᄶʬ˂ʓɴʟɂ M93 Ⱥ͎ȪɑȬǿ Specify M93 to cancel the teaching and monitor mode.

2 าᜤ 2 NOTE

M93 ɂҒҭʠʷʍɹɁᄽऻȾԨʠʷʍɹȺ͎ȪɑȬǿ Specify M93 independently in a block immediately after the block 

including cutting commands.

5ʨɹʷҾɝᣅɒɁʴʅʍʒȾΈႊȬɞʨɹʷоҋӌ۰ୣɂ U03

ᴥ#1103ᴦȺȬǿ
5The macro variable to reset the macro interrupt is U03 (#1103).

3-4 ʛʗʵͽᤣɷ˂ʃɮʍʋȾɛɞᜫްϏȝɛɆͽʬ˂ʓɁɮʽʉʷʍɹ
 Interlock Function for Set Value and Operation Mode by Operation Selection Key-Switch

MAPPS ʛʳʫ˂ʉ No.1570 Ɂᜫްɥ͏˩ɁɛșȾ۰Ȭɞ
ȻǾͽʬ˂ʓᴥଡ଼ᇉᴬᄶᴦɁҒఉțǾȝɛɆ២ᔸᄶᜫ
ް႕ᬂɁᜫްϏɁ۰ȟȺȠȽȢȽɝɑȬǿ

By changing the MAPPS parameter No. 1570 setting as shown 

below, switching of the operation mode  (teaching/monitoring) 

and changing of the setting value on the Load Monitoring 

Setting Screen becomes impossible. This prevents accidental 

switching of the operation mode and changing of the setting 

value.

G313 A_. T_. S_. M92.;

• A........................................... ଡ଼ᇉȕɞȗɂᄶᢉɁް Teaching or designation of the axis to be 

monitored

• T........................................... ۰ԇလ೫ҋᢉɁް Designation of variation rate detection axis

• S........................................... SUB ႭհɁް Designation of SUB No.

• M92 ..................................... ଡ଼ᇉȕɞȗɂᄶʬ˂ʓɁް Designation of teaching or monitor mode

ᢉջለ ᢉްୣ

˿ᢉ 128

ቼ 2 ˿ᢉ 32

щ˿ᢉࡾᢆو 64

X ᢉ 1

Z ᢉ 2

Y ᢉ 8

Axis Name Axis Constant

Spindle 128

Spindle 2 32

Rotary tool spindle 64

X-Axis 1

Z-Axis 2

Y-Axis 8
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ȦɟȾɛɝǾȶȹͽʬ˂ʓɥҒɝఉțȲɝǾᜫްϏɥ۰
ȬɞȦȻɥ᩻ȣȦȻȟȺȠɑȬǿ

This prevents accidentally switching of the operation mode and 

changing the setting value.

2 าᜤ 2 NOTE

ȦɁɮʽʉʷʍɹɂǾʛʗʵͽᤣɷ˂ʃɮʍʋȟiȐͽժȑ
ɑȲɂuȐͽ˪ժȑɁͱᏚȾȕɞȻȠȾӛȺȬǿ

 This interlock function is valid when the operation selection key-switch 

is placed in i [ON] or u [OFF].

3-5 ɬʳ˂ʪǾɲʳ˂᚜ᇉ
Alarm, Error Display

២ᔸᄶൡᑤȾᩜȬɞʨɹʷɬʳ˂ʪɂඒɁᣮɝȺȬǿ The macro alarms that relate to the load monitoring function 

are as follows.

3-6 ២ᔸᄶʑ˂ʉɁоҋӌ
Load Monitoring Data Input/Output

ଡ଼ᇉʑ˂ʉɁоҋӌɂоҋӌ႕ᬂȺᚐȗɑȬǿ Teaching data Input/Output

1 оҋӌ႕ᬂɁᝊጯȾȷȗȹɂǾҝёൡಽͽᝢం 1 For details of Input/Output screen, refer to the separate volume, 

“OPERATION MANUAL”

ᴹоӌਖ਼ᬲᴻ <Input Procedure>

1) ‘ ʛʳʫ˂ʉ ’ Ⱦɵ˂ʇʵɥնɢȮɞǿ 1) Place the cursor on ‘PARAM’.

2) ʇʟʒɷ˂Ȍʴ˂ʓȍɥઃȬǿ 2) Press the [READ] soft-key.

ᵘоӌʑ˂ʉˢᜄ᚜ȟ᚜ᇉȨɟɞᵚ [The input data list is displayed.]

3) оӌȪȲȗʑ˂ʉȾɵ˂ʇʵɥሉӦȨȮɞǿ 3)  [Move the cursor to the data to be input]

4) ʇʟʒɷ˂ȌᚐȍɥઃȬǿ 4) Press the [EXECUTE] soft-key.

ᴹҋӌਖ਼ᬲᴻ <Output Procedure>

1) ‘ ʛʳʫ˂ʉ ’ Ⱦɵ˂ʇʵɥնɢȮɞǿ 1) Place the cursor on ‘PARAMETER’.

2) ɽʨʽʓоӌᚐȾɷ˂оӌȬɞǿ 2) Make an entry in the command input line using key input.

ʑ˂ʉɁҋӌȾɂǾඒɁ˧ᣮɝȟȕɝɑȬǿ The data can be output in the following three ways.

• оӌᚐȾ “LOAD” ȻоӌȪǾ‘ ២ᔸᄶᜫް ’ + ‘ ଡ଼ᇉ
ʑ˂ʉ ’ ɥҋӌȬɞǿ

x Input “LOAD” in the input line, then output ‘LOAD 

MONITOR SETTING’ + ‘TEACHING DATA’.

• оӌᚐȾ “ALL” ȻоӌȪǾ‘ ʛʳʫ˂ʉᴥNC, PC Ƚȼᴦ’ 

+ ‘ ២ᔸᄶᜫް ’ + ‘ ଡ଼ᇉʑ˂ʉ ’ ɥҋӌȬɞǿ
x Input “ALL” in the input line, then output ‘PARAMETER 

(NC, PC)’ + ‘LOAD MONITOR SETTING’ + ‘TEACHING 

DATA’

• ͷɕоӌȪȽȗȻǾ‘ ʛʳʫ˂ʉᴥNC, PC Ƚȼᴦ’ + ‘ ២ᔸ
ᄶᜫް ’ ɥҋӌȬɞǿ

x If nothing is input, ‘PARAMETER (NC, PC)’ + ‘LOAD 

MONITOR SETTING’ is output.

3)ȌʛʽʋȍDȌᚐȍ 3) [PUNCH]D[EXECUTE]

ᵘʑ˂ʉȟҋӌȨɟɞᵚ [Data are output.]

No.1570=0 ͽʬ˂ʓɁҒఉțȝɛɆ២ᔸᄶᜫް႕ᬂ
ɁᜫްϏɁ۰ȟժᑤᴥҋᔸɁᜫްᴦ

Switching of the operation mode and changing 

of the setting value on the Load Monitor Setting 

Screen is possible. (default setting)

No.1570=1 ២ᔸᄶᜫް႕ᬂɁᜫްϏɁ۰ȟ˪ժ Changing of the setting value on the Load 

Monitor Setting Screen is impossible.

No.1570=2 ͽʬ˂ʓɁҒఉț˪ժ Switching of the operation mode is impossible.

No.1570=3 ͽʬ˂ʓɁҒఉțȝɛɆ២ᔸᄶᜫް႕ᬂ
ɁᜫްϏɁ۰ȟ˪ժ

Switching of the operation mode and changing 

of the setting value on the Load Monitor Setting 

Screen is impossible.

ʨɹʷɬʳ˂ʪ Macro Alarm

No. 3038: ‘LOAD MONITOR PROGRAM ERROR’ᴥG313 Ɂʠ
ʷʍɹȺ “A”“T”“S” ɁɬʓʶʃɁ͎ኰٍȟȶȹȗɑȬǿᴦ

No. 3038: ‘LOAD MONITOR PROGRAM ERROR’ (In the 

G313 block, the address “A”, “T” or “S” designation is 

incorrect.)

PC ɬʳ˂ʪȟҋȲکնɂǾeᴥʢʵʡᴦɷ˂Ⱥʫʍʅ˂ʂ
Ɂю߁ɥᆬᝓȪȹȢȳȨȗǿ

When a PC alarm is displayed, check the message details by 

pressing the e (HELP) key.





ጪऀ

ʤ˂ʂʤ˂ʂ

ጪऀ

ޏୣ

1 ɁᩜΡᴥҒҭᦀˢްǾ࿁ҏୣوᄻɁҒᣅɒᦀȻɀȫҒɝو
ҒҭɁکնᴦ 350

1 ɁአୣوᄻɁҒᣅɒᦀɥขɔȲȻȠɁɀȫҒɝو
ศ 350

1 ґᩖȕȲɝɁᣞɝᦀɥ͎Ȭɞᴥmm/min, q/minᴦ 241

C

C ᢉፖᜓᴥቼ 1 ˿ᢉᴦᴥM46ᴦ 203

C ᢉፖᜓᴥቼ 2 ˿ᢉᴦᴥM246ᴦ 203

C ᢉፖᴥቼ 1 ˿ᢉᴦᴥM45ᴦ 203

C ᢉፖᴥቼ 2 ˿ᢉᴦᴥM245ᴦ 203

C ᢉպఙʬ˂ʓˁɴʽᴥM480ᴦ 218

C ᢉպఙʬ˂ʓɷʭʽʅʵᴥM46ᴦ 218

F

F ൡᑤ 241

G

G00 ᣞɝȾɛɞࡾщɁሉӦ 71

G01 ҒҭᣞɝȾɛɞࡾщɁᄽ፷ሉӦ 73

G01 ᄽ፷ᜏ͎࣊ 78

G01 ᬂɝൡᑤǾɽ˂ʔ R ൡᑤ 74

G02 яउᛃᩖᴥտᴦǾG03 яउᛃᩖᴥՕ
տᴦ 79

G02 ʢʴɵʵᛃᩖᴥտᴦǾG03 ʢʴɵʵᛃᩖᴥՕ
տᴦᴥɴʡʁʱʽᴦ 82

G04 ʡʷɺʳʪɁᚐϦඨᴥʓɰɱʵᴦ 85

G07.1ᴥG107ᴦяኋᛃᩖ 87

G09 ɮɺʀɹʒʃʒʍʡ 153

G12.1ᴥG112ᴦ࣋ൈᛃᩖʬ˂ʓᴥҒඑȠӏࡾᴦǾG13.1

ᴥG113ᴦ࣋ൈᛃᩖʬ˂ʓɷʭʽʅʵ 93

G17, G18, G19 ӏᬂࢲࡾᤣ 95

G22 ʃʒɬ˂ʓʃʒʷ˂ɹʋɱʍɹൡᑤˁɴʽǾG23 ʃʒ
ɬ˂ʓʃʒʷ˂ɹʋɱʍɹൡᑤˁɴʟᴥɴʡʁʱʽᴦ
96

G27 Ձཟᴥʶʟɫʶʽʃཟᴦे࢜ʋɱʍɹ 98

G28 ൡಽՁཟᴥʶʟɫʶʽʃཟᴦे࢜ǾG30 ቼ 2 (3, 4) Ձཟ
ᴥʶʟɫʶʽʃཟᴦे࢜ 99

G31 ʃɷʍʡൡᑤ 100

G32 ʉʍʡӏࡾᴥ˿ᢉ˹॑ᴦ 101

G32 ȺɁʉʍʡӏࡾȾȝȤɞา̜ᬱ 103

G32 ɀȫҒɝǾG92 ɀȫҒɝɿɮɹʵ 105

G34 ժ۰ʴ˂ʓɀȫҒɝ 121

G38 ʹ˂ɹઃ͇Ȥᆬᝓ 439

G40 ҏа R ᛃඩɷʭʽʅʵᴬࡾщवᛃඩɷʭʽʅʵ
248

G41 ҏа R ᛃඩࡿᴬࡾщवᛃඩࡿ 248

G42 ҏа R ᛃඩծᴬࡾщवᛃඩծ 248

G46 Ɂᛃඩտ 253

G50 ˿ᢉఊᯚᢆوᣱ࣊Ǿ˿ᢉఊͲᢆوᣱ࣊ɁᜫްǾG96 Ғҭ
ᣱ࣊ˢްҤॅᴥ֚ᣱˢްҤॅᴦ 138

G51.2ᴥG251ᴦʧʴɾʽӏࡾǾG50.2ᴥG250ᴦʧʴɾʽӏࡾ
ɷʭʽʅʵᴥɴʡʁʱʽᴦ 124

G52 ʷ˂ɵʵ࣋ൈጕᜫް 126

G53 ൡಽ࣋ൈጕᤣ 126

G54 ᵻ G59 ɁΈႊศ 128

G54 ᵻ G59 ʹ˂ɹ࣋ൈጕᤣ 128

G61 ɮɺʀɹʒʃʒʍʡʬ˂ʓ 154

G62 ᒲӦɽ˂ʔɴ˂ʚʳɮʓ 157

G63 ʉʍʞʽɺʬ˂ʓ 156

G64 Ғҭʬ˂ʓ 156

G65 ʨɹʷ֣ҋȪᴥʹʽʁʱʍʒᴦ 130

G66 ʨɹʷʬ˂ʊʵ֣ҋȪᴥሉӦ͎֣ҋȪᴦǾG66.1 ʨɹ
ʷʬ˂ʊʵ֣ҋȪᴥුʠʷʍɹ֣ҋȪᴦǾG67 ʨɹʷʬ˂ʊ
ʵ֣ҋȪɷʭʽʅʵ 133

G70 ̈́˨ȥɿɮɹʵ 336

G71, G72, G73 ȾᩜȬɞา̜ᬱ 334

G73 ᩐʵ˂ʡҒҭɿɮɹʵ 329

G74 ብᬂሶҒɝǾоɟɿɮɹʵǾሰʓʴʵɿɮɹ
ʵ 338

G75 ۶वǾюवоɟɿɮɹʵǾሶҒɝɿɮɹʵ 342

G76 ɁᛓնढɀȫҒɝɿɮɹʵȾᩜȬɞา̜ᬱ 349

G76 ᛓնढɀȫҒɝɿɮɹʵ 346

G90 ۶वǾюवҒҭɿɮɹʵǾG94 ብᬂҒҭɿɮɹʵ
136

G97 ˿ᢉᢆوᣱ࣊ˢްҤॅᴥ֚ᣱˢްҤॅɷʭʽʅ
ʵᴦ 141

G98 ᣞɝ͎ᢆوු 143

G98 ුґᣞɝ͎ǾG99 ᣞɝ͎ᢆوු 142

G99 ᣞɝ͎ᢆوු 143

G313 ២ᔸᄶʨɹʷʡʷɺʳʪ֣ҋȪ 458

G325 ॑ઃիᴥʑʂʉʵʐ˂ʵʃʒʍɹᴦᜫްϏ۰
145

G325 ʑʂʉʵʐ˂ʵʃʒʍɹ

ᜫްϏ۰ 146

G374 ॑ઃȪʓʴʵӏࡾɿɮɹʵǾG375 ॑ઃȪʓʴʵӏࡾɿ
ɮɹʵީ̘ᆬᝓᴥɴʡʁʱʽᴦ 146

G479 ᒲӦᝩ॑ࣻળɟඨɔᴬ॑ઃիɁሉӦ 148

G479 ᒲӦᝩ॑ࣻળɟඨɔɁሉӦ 148

G479 ॑ઃիɁሉӦ 148

G ൡᑤ 62

G ɽ˂ʓˢᜄ᚜ 62

ጪऀ



ጪऀ

ʤ˂ʂʤ˂ʂ

ጪऀ

M

M00 ʡʷɺʳʪʃʒʍʡǾM01 ɴʡʁʱʔʵʃʒʍʡ
187

M02 ʡʷɺʳʪጶ̘ǾM30 ʡʷɺʳʪጶ̘ȻᭀҋȪ
188

M03 ቼ 1 ˿ᢉඩᢆǾM203 ቼ 2 ˿ᢉඩᢆǾM04 ቼ 1 ˿ᢉᣡ
ᢆǾM204 ቼ 2 ˿ᢉᣡᢆǾ M05 ˿ᢉᢆوϦඨ 188

M08 ɹ˂ʳʽʒɁվҋǾM09 ɹ˂ʳʽʒɁվҋϦඨ
190

M10 ቼ 1 ˿ᢉʋʭʍɹɹʳʽʡǾM210 ቼ 2 ˿ᢉʋʭʍɹɹ
ʳʽʡǾM11 ቼ 1 ˿ᢉʋʭʍɹɬʽɹʳʽʡǾM211 ቼ 2 ˿
ᢉʋʭʍɹɬʽɹʳʽʡ 192

M13 щ˿ᢉඩᢆǾM14ࡾᢆو щ˿ᢉᣡᢆǾM05ࡾᢆو ᢆو
Ϧඨ 195

M23 ʋʭʽʟɫʴʽɺˁɴʽǾM24 ʋʭʽʟɫʴʽɺˁɴ
ʟ 196

M25, M26 ፀնሉӦࣻ॑ઃի

ҋᴬо 198

M25, M26 ॑ઃիҰᴬऻᣝᴥʑʂʉʵʐ˂ʵʃʒʍɹᴦ
M25, M26 ॑ઃᢉҋᴬоᴥፀնሉӦࣻ॑ઃիᴦ 198

M25, M26 ʑʂʉʵʐ˂ʵʃʒʍɹ

Ұᴬऻᣝ 198

M27 ࡾщʃɷʍʡˁɴʽ 448

M28 ɲʳ˂ʑɭʐɹʒӛǾM29 ɲʳ˂ʑɭʐɹʒི
ӛ 155

M34, M35, M36 պఙᤆᢆӛǾིӛ 435

M45 C ᢉፖᴥቼ 1 ˿ᢉᴦǾM245 C ᢉፖᴥቼ 2 ˿ᢉᴦǾ
M46 C ᢉፖᜓᴥቼ 1 ˿ᢉᴦǾM246 C ᢉፖᜓᴥቼ 2 ˿
ᢉᴦ 203

M47 ʹ˂ɹȗҋȪᚽᏚҋᴥɴʡʁʱʽᴦ 204

M48 Ғҭᣞɝɴ˂ʚʳɮʓɷʭʽʅʵˁɴʟǾM49 Ғҭᣞɝ
ɴ˂ʚʳɮʓɷʭʽʅʵˁɴʽ 205

M51 ˿ᢉʋʭʍɹɲɬʠʷ˂ˁɴʽ M251 ቼ 2 ˿ᢉʋʭʍɹ
ɲɬʠʷᴪˁɴʽ M59 ˿ᢉʋʭʍɹɲɬʠʷ˂ˁɴʟ M259

ቼ 2 ˿ᢉʋʭʍɹɲɬʠʷ˂ˁɴʟᴥɴʡʁʱʽᴦ 205

M52 ʃʵ˂ʃʞʽʓʵɲɬʠʷ˂ˁɴʽǾM252 ቼ 2 ˿ᢉʃ
ʵ˂ʃʞʽʓʵɲɬʠʷ˂ˁɴʽǾM57 ʃʵ˂ʃʞʽʓʵɲ
ɬʠʷ˂ˁɴʟǾM257 ቼ 2 ˿ᢉʃʵ˂ʃʞʽʓʵɲɬʠ
ʷ˂ˁɴʟᴥɴʡʁʱʽᴦ 206

M68 ቼ 1 ˿ᢉʠʶ˂ɷɹʳʽʡǾM268 ቼ 2 ˿ᢉʠʶ˂ɷɹ
ʳʽʡǾM69 ቼ 1 ˿ᢉʠʶ˂ɷɬʽɹʳʽʡǾM269 ቼ 2 ˿
ᢉʠʶ˂ɷɬʽɹʳʽʡ 206

M73 ʹ˂ɹɬʽʷ˂ʊҋ M74 ʹ˂ɹɬʽʷ˂ʊоᴥɴʡ
ʁʱʽᴦ 207

M80 ሶҒɝᆬᝓ 441

M80 ɁΈႊศ 442

M85 ᒲӦʓɬᩒ M86 ᒲӦʓɬᩐᴥɴʡʁʱʽᴦ 209

M89 ʹ˂ɹɵɰʽʉǾʒ˂ʉʵɵɰʽʉǾʨʵʋɵɰʽʉ
ᴥɴʡʁʱʽᴦ 209

M90 ቼ 1 ˿ᢉᴬࡾᢆوщ˿ᢉպᤆᢆʬ˂ʓˁɴʽǾM91

ቼ 1 ˿ᢉᴬࡾᢆوщ˿ᢉպᤆᢆʬ˂ʓˁɴʟǾM290 ቼ 2

˿ᢉᴬࡾᢆوщ˿ᢉպᤆᢆʬ˂ʓˁɴʽǾM291 ቼ 2 ˿ᢉ

ᴬࡾᢆوщ˿ᢉպᤆᢆʬ˂ʓˁɴʟ 211

M92 ២ᔸᄶᴥଡ଼ᇉǾᄶᴦӛ 458

M98/M198 ɿʠʡʷɺʳʪɁ֣ҋȪǾM99 ɿʠʡʷɺʳʪጶ
̘ 213

M200 ʋʍʡɽʽʣʮඩᢆǾM201 ʋʍʡɽʽʣʮϦ
ඨ 215

M329 G84 ˿ᢉպఙࣻʉʍʞʽɺɿɮɹʵᴥɴʡʁʱ
ʽᴦ 379

M329 G84ᴥպఙࣻʉʍʞʽɺɿɮɹʵᴦɁΈႊศ
379

M382 ʣʍʓɵʚ˂ҒɝȢȭํȪɹ˂ʳʽʒˁɴʽᴬʋʭʍ
ɹ˨ɹ˂ʳʽʒˁɴʽǾM383 ʣʍʓɵʚ˂ҒɝȢȭํȪ
ɹ˂ʳʽʒˁɴʟᴬʋʭʍɹ˨ɹ˂ʳʽʒˁɴʟᴥɴʡ
ʁʱʽᴦ 216

M432 ʹ˂ɹɬʽʷ˂ʊɿɮɹʵൡᑤᴥɴʡʁʱʽᴦ
216

M458 ҏаɲɬʠʷ˂ˁɴʽǾM459 ҏаɲɬʠʷ˂ˁɴʟ
ᴥɴʡʁʱʽᴦ 218

M478 ʃʵ˂ʃʞʽʓʵɹ˂ʳʽʒˁɴʽǾM479 ʃʵ˂ʃ
ʞʽʓʵɹ˂ʳʽʒˁɴʟᴥɴʡʁʱʽᴦ 218

M480 C ᢉպఙʬ˂ʓˁɴʽ M46 C ᢉպఙʬ˂ʓɷʭʽʅ
ʵ 218

M560 щ˿ᢉᣡᢆʬ˂ʓˁɴʽǾM561ࡾᢆو щ˿ᢉࡾᢆو
ᣡᢆʬ˂ʓˁɴʟ 219

M611Y ᢉɮʽʉʷʍɹིӛǾM610 Y ᢉɮʽʉʷʍɹ
ӛ 220

M661 ળɟඨɔɹ˂ʳʽʒˁɴʽǾM662 ળɟඨɔɹ˂ʳʽ
ʒˁɴʟᴥɴʡʁʱʽᴦ 220

M2200 аᝣɒϦඨ 221

M712 ॑ઃᢉɮʽʉʷʍɹˁɴʟǾM713 ॑ઃᢉɮʽʉʷʍ
ɹˁɴʟᜓ 220

M ൡᑤ 171

M ɽ˂ʓˢᜄ᚜ 171

S

SEICOS ̠૰̈́റᴥɴʡʁʱʽᴦ 158

S ൡᑤ 239

T

T ൡᑤ 229

Y

Y ᢉɮʽʉʷʍɹིӛᴥM611ᴦ 220

Y ᢉɮʽʉʷʍɹӛᴥM610ᴦ 220

ȕ

ሰȕȤِްɿɮɹʵ 353

ሰȕȤِްɿɮɹʵɁ͎ˢᜄ᚜ 355



ጪऀ

ʤ˂ʂʤ˂ʂ

ጪऀ

ɬʡʷ˂ʋяउȺɁʴ˂ʓ 85

ɬʡʷ˂ʋяउɁܿཟ࣋ൈ 85

ɬʳ˂ʪǾɲʳ˂᚜ᇉ 459

ɬʳ˂ʪˢᜄ᚜ 441

ᔳӏࡾɿɮɹʵ 322

ᔳӏࡾɿɮɹʵɁӦȠ 329

ާпᚽᏚ 30

ާпȾൡಽɥΈșȲɔɁา 31

ȗ

ɮɺʀɹʒʃʒʍʡʬ˂ʓᴥG61ᴦ 154

ɮɺʀɹʒʃʒʍʡᴥG09ᴦ 153

ț

ɲʳ˂ʑɭʐɹʒིӛᴥM29ᴦ 155

ɲʳ˂ʑɭʐɹʒӛᴥM28ᴦ 155

яउȺɁᛃඩȾȷȗȹ 297

яउᛃᩖᴥտᴦᴥG02ᴦ 79

яउᛃᩖᴥՕտᴦᴥG03ᴦ 79

яኋᛃᩖᴥG07.1ᴥG107ᴦᴦ 87

ȝ

Ҋяउ 297

ɴʡʁʱʔʵʃʒʍʡᴥM01ᴦ 187

Ȟ

۶वǾюवҒҭɿɮɹʵᴥG90ᴦ 136

۶वǾюवоɟɿɮɹʵᴥG75ᴦ 342

۶वɁяउढɥֆɓӏࡾ 299

щ˿ᢉᣡᢆʬ˂ʓˁɴʟᴥM561ᴦࡾᢆو 219

щ˿ᢉᣡᢆʬ˂ʓˁɴʽᴥM560ᴦࡾᢆو 219

щ˿ᢉᣡᢆᴥM14ᴦࡾᢆو 195

щ˿ᢉඩᢆᴥM13ᴦࡾᢆو 195

ϦඨᴥM05ᴦᢆو 195

յሗ࿑ҝ̈́റ 49

ӏࡾᩖᅽ᎔ԇʡʷɺʳʩʽɺ 225

ӏࡾʡʷɺʳʪȺɁ͎ศ 447

ӏᬂࢲࡾᤣᴥG17, G18, G19ᴦ 95

ཌདɁ᩻ඨȻߦኍ 27

͑ҏаͱᏚ 249

ժ۰ʴ˂ʓɀȫҒɝᴥG34ᴦ 121

ከျᐐȝɛɆᄶᅚᐐɋɁȝ᭐ȗ 25

Ƞ

ɷ˂ӏࡾᴥY ᢉɥΈႊᴦ 392

ൡಽᤆᢆ˹Ɂާпᴥ1ᴦ 34

ൡಽᤆᢆ˹Ɂާпᴥ2ᴦ 35

ൡಽՁཟᴥʶʟɫʶʽʃཟᴦे࢜ᴥG28ᴦ 99

ൡಽ࣋ൈጕᤣᴥG53ᴦ 126

ൡಽ࣋ൈጕɥΈႊȬɞکն 437

ൡಽͽ 40

ൡಽɁѿґ 53

ൡಽɥާпȾΈႊȬɞȲɔȾ 23

టᄑȽʡʷɺʳʪᴥᒲӦҏаژ R ᛃඩᴦ 264

ɷʭʽʅʵʬ˂ʓᴥࡾщवᛃඩᴦ 310

ɷʭʽʅʵʬ˂ʓᴥᒲӦҏа R ᛃඩᴦ 257

࣋ൈᛃᩖʬ˂ʓɷʭʽʅʵᴥG13.1ᴥG113ᴦᴦ 93

࣋ൈᛃᩖʬ˂ʓᴥҒඑȠӏࡾᴦᴥG12.1ᴥG112ᴦᴦ 93

ҒᣅɒศȾȷȗȹ 349

Ȣ

ɹ˂ʳʽʒɁվҋ٢ӌҒఉțᴥɹʘ˂ʵ I/F Ɂɒᴦ 191

ɹ˂ʳʽʒɁվҋϦඨᴥM09ᴦ 190

ɹ˂ʳʽʒɁվҋᴥM08ᴦ 190

ɺʵ˂ʡ͎ 447

ɺʵ˂ʡɁᄊ᧸ 445

Ȥ

ፀնሉӦࣻ॑ઃի

ҋᴬоᴥM25, M26ᴦ 198

Ձཟᴥʶʟɫʶʽʃཟᴦे࢜ʋɱʍɹᴥG27ᴦ 98

Ȧ

щढᛃඩࡾ 230

щवᛃඩࡾ 307

щवᛃඩȺΈႊȬɞ࿑යႊࡾ 309

щवᛃඩȾɛɞҒᣅɒᤈȡࡾ 313

щवᛃඩʬ˂ʓࡾ 162

щवᛃඩʬ˂ʓᴥSEICOSࡾ ̠૰̈́റᴦ 162

щवᛃඩʬ˂ʓɁɷʭʽʅʵࡾ 164

щवᛃඩʬ˂ʓɁɷʭʽʅʵᴥSEICOSࡾ ̠૰̈́റᴦ
164

щवᛃඩʬ˂ʓɁʃʉ˂ʒɬʍʡࡾ 162

щवᛃඩʬ˂ʓɁʃʉ˂ʒɬʍʡᴥSEICOSࡾ ̠૰̈́
റᴦ 162

щवᛃඩʬ˂ʓɁӦͽࡾ 163

щवᛃඩʬ˂ʓɁӦͽᴥSEICOSࡾ ̠૰̈́റᴦ 163

щ˹॑ጽᡅࡾщवᛃඩᦀɁඩ២Ȼࡾ 313



ጪऀ

ʤ˂ʂʤ˂ʂ

ጪऀ

щवᛃඩᦀɁᜫްࡾ 309

ከျ֤ߧщࡾ 444

ከျ႕ᬂ֤ߧщࡾ 444

αհ֤ߧщࡾ 448

щʃɷʍʡˁɴʽᴥM27ᴦࡾ 448

щႭհɁ۰ࡾ 446

щᐗᛃඩࡾ 232

ᯚᣱሰʓʴʴʽɺɿɮɹʵ 357

ሌࡾ 1 400
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ɽ˂ʔ R ൡᑤᴥG01ᴦ 74
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ᒲӦʓɬᩒᴥɴʡʁʱʽᴦᴥM85ᴦ 209

ᒲӦʓɬᩐᴥɴʡʁʱʽᴦᴥM86ᴦ 209

ᒲӦҏа R ᛃඩ 247
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̈́റᴦ 148
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ʽᴦ 379

ਖ਼ӦоӌȾɛɞࡾщ֤ߧʑ˂ʉɁᜫް 444
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ʃʉ˂ʒɬʍʡᴥᒲӦҏа R ᛃඩᴦ 254
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ʉʍʞʽɺʬ˂ʓᴥG63ᴦ 156

ʉʍʡӏࡾᴥ˿ᢉ˹॑ᴦᴥG32ᴦ 101

ብᬂሰȕȤِްɿɮɹʵ 356
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Ӧͽ 440
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ሶҒɝᆬᝓᴥM80ᴦ 441

ሶҒɝɿɮɹʵᴥG75ᴦ 342
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ඨɑɝሰȺɀȫɁȨɥඩᆬȾӏࡾȪȲȗکն 104

ʓʴʴʽɺɿɮɹʵ 357

Ƚ

юवሰӏࡾ 418
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ᴥYࢥᬂ̝ ᢉɥΈႊᴦ 388

ൈᛃᩖɥΈႊᴦ࣋ᴥࢥᬂ̝ 387
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ҏа R ᛃඩɷʭʽʅʵᴬࡾщवᛃඩɷʭʽʅʵ
ᴥG40ᴦ 248

ҏа R ᛃඩɁտ 282
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ҏа R ᛃඩɁศ 278
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Ɂɮʽʉʷʍɹ 458

ᣞɝȾɛɞࡾщɁሉӦᴥG00ᴦ 71
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២ᔸᄶൡᑤȻɂ 450
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ʋʭʍɹʹ˂ɹӏࡾᴥ2ᴦ 400
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ίަᴬཟ೫ 50

ᛃඩȾᩜȬɞˢᓐᄑȽา̜ᬱ 311
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ᛃඩտɁऐҤขްᴥSEICOS ̠૰̈́റᴦ 161

ᛃඩտɁް 252

ᛃඩտɁᒲӦขް 158

ᛃඩտɁᒲӦขްᴥSEICOS ̠૰̈́റᴦ 158

ᛃඩʬ˂ʓᴥࡾщवᛃඩᴦ 310

ᛃඩʬ˂ʓᴥᒲӦҏа R ᛃඩᴦ 256

ʧʴɾʽӏࡾɷʭʽʅʵᴥɴʡʁʱʽᴦᴥG50.2

ᴥG250ᴦᴦ 124

ʧʴɾʽӏࡾᴥɴʡʁʱʽᴦᴥG51.2ᴥG251ᴦᴦ 124

ɑ

ᣞɝ͎ᴥG98ᴦᢆوු 143

ᣞɝ͎ᴥG99ᴦᢆوු 143, 142

ුґᣞɝ͎ᴥG98ᴦ 142

ʨɹʷɬʳ˂ʪ 459

ʨɹʷʬ˂ʊʵ֣ҋȪᴥሉӦ͎֣ҋȪᴦᴥG66ᴦ 133

ʨɹʷʬ˂ʊʵ֣ҋȪᴥුʠʷʍɹ֣ҋȪᴦᴥG66.1ᴦ
133

ʨɹʷʬ˂ʊʵ֣ҋȪɷʭʽʅʵᴥG67ᴦ 133

ʨɹʷ֣ҋȪᴥʹʽʁʱʍʒᴦᴥG65ᴦ 130

ʨʵʋ M ɽ˂ʓൡᑤ 186

ʨʵʋɵɰʽʉᴥɴʡʁʱʽᴦᴥM89ᴦ 209

ɒ

ʩ˂ʴʽɺӏࡾ 1ᴥብᬂሰȕȤӏࡾᴦ 418

ʩ˂ʴʽɺӏࡾ 2ᴥC ᢉɁʹ˂ɹ࣋ൈጕՁཟͱᏚɥʁʟʒȪ
Ȳӏࡾᴦ 421

ʩ˂ʴʽɺӏࡾ 3 423

ʩ˂ʴʽɺӏࡾ 4 427

оɟ 417

ࢥɁᝩ 236

ࢥᛃඩᴥɴʡʁʱʽᴦ 165

ࢥᛃඩ ᴥɴʡʁʱʽᴦᴥSEICOS ̠૰̈́റᴦ 165

ࢥᛃඩʬ˂ʓ 166

ࢥᛃඩʬ˂ʓᴥSEICOS ̠૰̈́റᴦ 166

ࢥᛃඩʬ˂ʓɷʭʽʅʵ 167

ࢥᛃඩʬ˂ʓɷʭʽʅʵᴥSEICOS ̠૰̈́റᴦ 167

ɔ

ᬂዮȨ 242

ᬂɝൡᑤᴥG01ᴦ 74

ɕ

ʬ˂ʊʵ G ɽ˂ʓ 62

ɛ

֣ҋȪɁ۹࣊ 132

ɠ

ʷ˂ɵʵ࣋ൈጕᜫްᴥG52ᴦ 126

фᜏᴥY ᢉɥΈႊᴦ 391

фᜏᴥ࣋ൈᛃᩖɥΈႊᴦ 389

ɢ

ʹ˂ɹɬʽʷ˂ʊɿɮɹʵൡᑤᴥɴʡʁʱʽᴦ
ᴥM432ᴦ 216

ʹ˂ɹɬʽʷ˂ʊҋᴥɴʡʁʱʽᴦᴥM73ᴦ 207

ʹ˂ɹɬʽʷ˂ʊоᴥɴʡʁʱʽᴦᴥM74ᴦ 207

ʹ˂ɹઃ͇ȤᆬᝓᴥG38ᴦ 439

ʹ˂ɹɵɰʽʉᴥɴʡʁʱʽᴦᴥM89ᴦ 209

ʹ˂ɹ࣋ൈጕᤣᴥG54 ᵻ G59ᴦ 128

ʹ˂ɹ࣋ൈጕɥΈႊȬɞکն 436

ʹ˂ɹɁՙຝȪ 433



ጪऀ

ʤ˂ʂʤ˂ʂ

ጪऀ

ʹ˂ɹȗҋȪᚽᏚҋᴥɴʡʁʱʽᴦᴥM47ᴦ 204

ʹʽʁʱʍʒ G ɽ˂ʓ 62



PagePage

INDEX

Numerics

1st Process 400

1st Process (Spindle 1) 409

2nd Process 404

2nd Process (Spindle 2) 413

A

Adjusting the groove width 236

Alarm Table 441

Alarm, Error Display 459

Argument Assignment 130

Argument Assignment I 131

Argument Assignment II 131

Automatic Centering Type Steady Rest Travel (Carriage 

Direct-Coupled) 148

Automatic Centering Type Steady Rest Travel (Servo-

Driven) 150

Automatic Centering Type Steady Rest/Tailstock Travel 

(G479) 148

Automatic Corner Override (G62) 157

Automatic Determination of Offset Direction 158

Automatic Determination of Offset Direction (Compatible 

Specifications with Seicos) 158

Automatic Door Close (Option) (M86) 209

Automatic Door Open (Option) (M85) 209

AUTOMATIC TOOL NOSE RADIUS OFFSET 247

Automatic Tool Nose Radius Offset Mode (Automatic 

Determination of Offset Direction) 158

Automatic Tool Nose Radius Offset Mode (Automatic 

Determination of Offset Direction) (Compatible Specifications 

with Seicos) 148

Axis Control and Movement Direction 57

B

Bar Feeder I/F and M Code Commands (Bar Feeder 

Specifications) 221

Bar Stock 32

Basic Programs (Automatic Tool Nose Radius Offset) 264

Bed Cover Chip Flush Coolant OFF/Chuck Top Coolant OFF 

(Option) (M383) 216

Bed Cover Chip Flush Coolant ON/Chuck Top Coolant ON 

(Option) (M382) 216

Boring Cycle 380

C

Calculating Coordinate Values 283

Calculating Coordinate Values to be Specified in Program

297

Calculating Depth of Cut for First Path when Number of Thread 

Cutting Paths is Given 350

Calculating Number of Thread Cutting Paths when Depth of 

Cut for First Path is Given 350

Calculating the Incomplete Thread Portion 108

Calculating Tool Nose Radius Offset Data 279

Calling the load monitor macro program (G313) 458

Calls C-Axis Synchronized Operation Mode (M480) 218

Cancel Mode (Automatic Tool Nose Radius Offset) 257

Cancel Mode (Tool Radius Offset) 310

Canceling Cutter Radius Offset Mode 164

Canceling Cutter Radius Offset Mode (Compatible 

Specifications with Seicos) 164

Carriage Direct-Coupled

OUT/IN(M25, M26) 198

CAUTION LABELS 31

Cautions on G76 Multiple Thread Cutting Cycle 349

Cautions on Programming Tapping Using G32 103

Cautions on Using G71, G72, and G73 Cycles 334

C-Axis Connection (Spindle 1) (M45) 203

C-Axis Connection (Spindle 2) (M245) 203

C-Axis Connection Cancel (Spindle 1) (M46) 203

C-Axis Connection Cancel (Spindle 2) (M246) 203

C-Axis Synchronous Mode Cancel (M46) 218

Center-Work Programming with Safety 200

Chamfering and Rounding Functions (G01) 74

Chamfering OFF (M24) 196

Chamfering ON (M23) 196

Change of Status 446

Changing Coolant Discharge Pressure (Knoll I/F Only)

191

Changing Tool Number 446

Chip Conveyor (Chip Conveyor Specifications) 37

Chip Conveyor Forward Rotation Start (M200) 215

Chip Conveyor Stop (M201) 215

Chuck-Work Programming (2) 400

Chuck-Work Programming (3) 407

Circular Interpolation (Clockwise) (G02) 79

Circular Interpolation (Counterclockwise) (G03) 79

Closed-Loop Cutting Cycle (G73) 329

COMPATIBLE SPECIFICATIONS WITH SEICOS 

(OPTION) 158

Compulsory Determination of Offset Direction 161

Compulsory Determination of Offset Direction (Compatible 

Specifications with Seicos) 161

Concave Arc 297

Controlling Constant Surface Speed (Constant surface speed 

control) (G96) 138

Controlling Spindle Speed at Constant Speed (Constant 

Surface Speed Control Cancel) (G97) 141

Convex Arc 297

Coolant Discharge OFF (M09) 190
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Coolant Discharge ON (M08) 190

Coordinate Values of Approach Arc Radius Start Point 85

Cut-Off Cycle (G75) 342

Cutter Radius Offset Mode 162

Cutter Radius Offset Mode (Compatible Specifications with 

Seicos) 162

Cutting Feedrate Control 153

Cutting Mode (G64) 156

Cutting of O.D. with arc profile 299

Cylindrical Interpolation (G07.1 (G107)) 87

D

Data 48

Deep Hole Drilling Cycle 358

Deep Hole Drilling Cycle (G74) 338

Depth of Cut and Number of Passes for Cutting ISO O.D. 

Thread (Reference) 111

Digital Tailstock

Forward/Backward(M25, M26) 198

Direction of Offset Determined by G46 253

DISPOSITION OF MACHINES 53

Door Interlock 48

Door Interlock Function 33

Drilling Cycle 357

Drilling with Tailstock Canned Cycle (Option) (G374) 146

Drilling with Tailstock Canned Cycle Completion Check 

(Option) (G375) 146

Dwell 85

Dwell Command 103

E

End Face Synchronized Reverse Tapping Cycle 375

End Face Synchronized Tapping Cycle 373

Exact Stop (G09) 153

Exact Stop Mode (G61) 154

Example Program 288, 299

Example Program (Manual Tool Nose Radius Offset) 288

Example Program for Sample Workpiece (Manual Tool Nose 

Radius Offset) 300

EXAMPLE PROGRAMS 387

Expressing Axis Movement in Programming 59

Headstock 2 Specification 61

Tailstock Specification 60

F

F FUNCTION 241

Face Cut-Off, Grooving Cycle (G74) 338

Face Cutting Cycle (G94) 136

Face Hole Machining Canned Cycle 356

Feedrate for Finishing 242

Feedrate Override Cancel OFF (M48) 205

Feedrate Override Cancel ON (M49) 205

Feedrate Per Minute (G98) 143

Feedrate per Minute Command (G98) 142

Feedrate Per Revolution (G99) 143

Feedrate per Revolution Command (G99) 142

Finishing Cycle (G70) 336

FIRE PREVENTION AND COUNTERMEASURE 27

FOR SAFE MACHINE OPERATION 23

FOR USERS AND SUPERVISORS 25

G

G Code List 62

G FUNCTIONS 62

G00 Positioning Cutting Tool at Rapid Traverse Rate 71

G01 Chamfering and Rounding Functions 74

G01 Line at Angle Command 78

G01 Moving Cutting Tool along Straight Path at Cutting 

Feedrate 73

G02 Circular Interpolation (Clockwise), G03 Circular 

Interpolation (Counterclockwise) 79

G02 Helical Interpolation (Clockwise), G03 Helical 

Interpolation (Counterclockwise) (Option) 82

G04 Suspending Program Execution (Dwell) 85

G07.1 (G107) Cylindrical Interpolation 87

G09 Exact Stop 153

G12.1 (G112) Polar Coordinate Interpolation (Notching), 

G13.1 (G113) Polar Coordinate Interpolation Cancel 93

G17, G18, G19 Selecting Plane for Machining 95

G22 Stored Stroke Check Function ON, G23 Stored Stroke 

Check Function OFF (Option) 96

G27 Zero (Reference Position) Return Check 98

G28 Machine Zero (Reference Position) Return, G30 Second 

(Third or Fourth) Zero (Reference Position) Return 99

G31 Skip Function 100

G32 Tapping (at Center of Spindle) 101

G32 Thread Cutting, G92 Thread Cutting Cycle 105

G34 Variable Lead Thread Cutting 121

G38 Workpiece Pushing Check 439

G40 Tool Nose Radius Offset Cancel/Cutter Radius Offset 

Cancel 248

G41 Tool Nose Radius Offset, Left/Cutter Radius Offset, 

Left 248

G42 Tool Nose Radius Offset, Right/Cutter Radius Offset, 

Right 248

G50 Setting Maximum and Minimum Spindle Speeds, G96 

Controlling Constant Surface Speed (Constant surface speed 

control) 138
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G51.2 (G251) Polygon Cutting, G50.2 (G250) Polygon Cutting 

Cancel (Option) 124

G52 Setting Local Coordinate System 126

G53 Selecting Machine Coordinate System 126

G54 to G59 Selecting Work Coordinate System 128

G61 Exact Stop Mode 154

G62 Automatic Corner Override 157

G63 Tapping Mode 156

G64 Cutting Mode 156

G65 Macro Call (One-Shot) 130

G66 Macro Modal Call (Call after Execution of Axis Movement 

Commands), G66.1 Macro Modal Call (Call in Each Block), 

G67 Macro Modal Call Cancel 133

G70 Finishing Cycle 336

G73 Closed-Loop Cutting Cycle 329

G74 Face Cut-Off, Grooving Cycle, and Deep Hole Drilling 

Cycle 338

G75 O.D./I.D. Grooving Cycle, Cut-Off Cycle 342

G76 Multiple Thread Cutting Cycle 346

G90 O.D./I.D. Cutting Cycle, G94 Face Cutting Cycle 136

G97 Controlling Spindle Speed at Constant Speed (Constant 

Surface Speed Control Cancel) 141

G98 Feedrate Per Minute 143

G98 Feedrate per Minute Command, G99 Feedrate per 

Revolution Command 142

G99 Feedrate Per Revolution 143

G313 Calling the load monitor macro program 458

G325 Change of Value Set for Tailstock (Digital Tailstock)

145

G325 Tailstock

Digital Tailstock Change of Value Set 146

G330 Tailstock (Digital Tailstock)/Headstock 2 Reference 

Point Return 146

G374 Drilling with Tailstock Canned Cycle, G375 Drilling with 

Tailstock Canned Cycle Completion Check (Option) 146

G479 Steady Rest

Automatic centering type steady rest travel 148

G479 Automatic Centering Type Steady Rest/Tailstock 

Travel 148

G479 Tailstock travel 148

General Cautions on Automatic Tool Nose Radius Offset 

Function 259

General Cautions on Offset Function 311

Groove Width Tool Offset Function (Option) 165

Groove Width Tool Offset Function (Option) (Compatible 

Specifications with Seicos) 165

Groove Width Tool Offset Mode 166

Groove Width Tool Offset Mode (Compatible Specifications 

with Seicos) 166

Groove Width Tool Offset Mode Cancel 167

Groove Width Tool Offset Mode Cancel (Compatible 

Specifications with Seicos) 167

Grooving 417

Group Registration 445

Group Specification 447

H

Helical Interpolation (Clockwise) (Option) (G02) 82

Helical Interpolation (Counterclockwise) (Option) (G03)

82

Hexagon (Using Polar Coordinate Interpolation) 389

Hexagon (Using Y-Axis) 391

High-Speed Deep Hole Drilling Cycle 357

HOLE MACHINING CANNED CYCLE 353

Hole Machining Canned Cycle List 355

I

I.D. Deep Hole Drilling 418

If Wall Lies at Endpoint of Cutting (Automatic Tool Nose 

Radius Offset) 259

If Wall Lies at Endpoint of Cutting (Tool Radius Offset)

311

Imaginary Tool Tip Position 249

Incomplete Thread Portion 108

Infeed Mode 349

Interlock Function for Set Value and Operation Mode by 

Operation Selection Key-Switch 458

internal threads 112

K

Keyway Milling (Using Y-Axis) 392

L

Lead Angle 84

Lead in Approach Arc 85

Legal Obligation 38

Life Count 447

Line at Angle Command (G01) 78

Load Monitoring (Teaching, Monitoring) Valid (M92) 458

Load Monitoring Data Input/Output 459

Load Monitoring Data Setting Screen 454

LOAD MONITORING FUNCTION 450

Load Monitoring Setting Screen 456

Locked-In Prevention Key 37

M

M Code List 171

M FUNCTIONS 171

M00 Program Stop, M01 Optional Stop 187
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M02 Program End, M30 Program End and Rewind 188

M25, M26 Carriage Direct-Coupled

OUT/IN 198

M03 Spindle Start (Normal), M203 Spindle 2 Start (Normal), 

M04 Spindle Start (Reverse), M204 Spindle 2 Start (Reverse), 

M05 Spindle Rotation Stop 188

M47 Workpiece Ejector Out (Option) 204

M52 Through-Spindle Air Blow ON, M252 Spindle 2 Through-

Spindle Air Blow ON, M57 Through-Spindle Air Blow OFF, 

M257 Spindle 2 Through-Spindle Air Blow OFF (Option)

206

M08 Coolant Discharge ON, M09 Coolant Discharge OFF

190

M10 Spindle 1 Chuck Clamp, M210 Spindle 2 Chuck Clamp, 

M11 Spindle 1 Chuck Unclamp, M211 Spindle 2 Chuck 

Unclamp 192

M13 Rotary Tool Spindle Start (Normal), M14 Rotary Tool 

Spindle Start (Reverse), M05 Rotation Stop 195

M23 Chamfering ON, M24 Chamfering OFF 196

M27 Tool skip ON 448

M329 G84 Spindle Synchronized Tapping Cycle (Option)

379

M34, M35, M36 Synchronized Operation ON/OFF 435

M382 Bed Cover Chip Flush Coolant ON/Chuck Top Coolant 

ON, M383 Bed Cover Chip Flush Coolant OFF/Chuck Top 

Coolant OFF (Option) 216

M45 C-Axis Connection (Spindle 1), M245 C-Axis Connection 

(Spindle 2), M46 C-Axis Connection Cancel (Spindle 1), M246 

C-Axis Connection Cancel (Spindle 2) 203

M478 Through-Spindle Coolant ON, M479 Through-Spindle 

Coolant OFF (Option) 218

M48 Feedrate Override Cancel OFF, M49 Feedrate Override 

Cancel ON 205

M51 Spindle Chuck Air Blow ON, M251 Spindle 2 Chuck Air 

Blow ON, M59 Spindle Chuck Air Blow OFF, M259 Spindle 2 

Chuck Air Blow OFF (Option) 205

M68 Spindle 1 Brake Clamp, M268 Spindle 2 Brake Clamp, 

M69 Spindle 1 Brake Unclamp, M269 Spindle 2 Brake 

Unclamp 206

M73 Work Unloader OUT, M74 Work Unloader IN 

(Option) 207

M80 Workpiece Cut-Off Detection 441

M85 Automatic Door Open, M86 Automatic Door Close 

(Option) 209

M89 Work Counter, Total Counter, Multi Counter (Option)

209

M90 Spindle 1/Rotary Tool Spindle Simultaneous Operation 

Mode ON, M91 Spindle 1/Rotary Tool Spindle Simultaneous 

Operation Mode OFF, M290 Spindle 2/Rotary Tool Spindle 

Simultaneous Operation Mode ON, M291 Spindle 2/Rotary 

Tool Spindle Simultaneous Operati 211

M92 Load Monitoring (Teaching, Monitoring) Valid 458

M98/M198 Sub-Program Call, M99 Sub-Program End

213

M200 Chip Conveyor Forward Rotation Start, M201 Chip 

Conveyor Stop 215

M2200 Pre-Read Stop 221

M25, M26 Digital Tailstock

Forward/Backward 198

M25, M26 Tailstock Forward/Backward (Digital 

Tailstock),M25, M26Tailstock Spindle OUT/IN(Carriage 

Direct-Coupled) 198

M28 Error Detect ON 155

M28 Error Detect ON, M29 Error Detect OFF 155

M29 Error Detect OFF 155

M432 Work Unloader Cycle Function (Option) 216

M458 Tool Tip Air Blow ON, M459 Tool Tip Air Blow OFF 

(Option) 218

M480 Calls C-Axis Synchronized Operation Mode M46 C-Axis 

Synchronous Mode Cancel 218

M560 Rotary Tool Spindle Reverse Rotation Mode ON, M561 

Rotary Tool Spindle Reverse Rotation Mode OFF 219

M611 Y-Axis Zero Point Interlock Invalid, M610 Y-Axis Zero 

Point Interlock Valid 220

M661 Steady Rest Coolant ON, M662 Steady Rest Coolant 

OFF (Option) 220

M712 Tailstock Spindle Interlock Function OFF, M713 

Tailstock Spindle Interlock Function OFF Cancel 220

MACHINE OPERATION 40

Machine Zero (Reference Position) Return (G28) 99

macro alarms 459

Macro Call (One-Shot) (G65) 130

Macro Modal Call (Call after Execution of Axis Movement 

Commands) (G66) 133

Macro Modal Call (Call in Each Block) (G66.1) 133

Macro Modal Call Cancel (G67) 133

MAINTENANCE AND INSPECTION 50

MANUAL TOOL NOSE RADIUS OFFSET 278

Milling 1 (Drilling on End Face) 418

Milling 2 (Machining with the Zero Point of the C-Axis in the 

Work Coordinate System Shifted) 421

Milling 3 423

Milling 4 427

Mixture of Argument Assignments I and II 131

Modal G code 62

Moving Cutting Tool along Straight Path at Cutting Feedrate 

(G01) 73

Moving Headstock 2 (B-Axis) 436

Multi Counter (Option) (M89) 209

Multiple M Code Function 186

MULTIPLE REPETITIVE CYCLES 319

Multiple Repetitive Cycles List 319

Multiple Thread Cutting Cycle (G76) 346

multi-start threads 107

N

Nesting Level for Calls 132
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New Tool Selection Flag 448

New Tool Selection Flag and Tool Life Expired Flag 448

O

O.D./I.D. Cutting Cycle (G90) 136

O.D./I.D. Grooving Cycle (G75) 342

Offset for Taper Cutting and Chamfering 278

Offset in Circular Interpolation 297

Offset Mode (Automatic Tool Nose Radius Offset) 256

Offset Mode (Tool Radius Offset) 310

One-shot G code 62

Operation 440

Operation in Cutter Radius Offset Mode 163

Operation in Cutter Radius Offset Mode (Compatible 

Specifications with Seicos) 163

Optional Stop (M01) 187

Outline of Load Monitoring Function 450

Overcut in Automatic Tool Nose Radius Offset Mode 262

Overcut in Tool Radius Offset Mode 313

Overview 450

P

Parallel Threads 112

Polar Coordinate Interpolation (Notching) (G12.1 (G112))

93

Polar Coordinate Interpolation Cancel (G13.1 (G113)) 93

Polygon Cutting (Option) (G51.2 (G251)) 124

Polygon Cutting Cancel (Option) (G50.2 (G250)) 124

Positioning Cutting Tool at Rapid Traverse Rate (G00) 71

Positive (+) and Negative (�) Designation for Tool Radius 

Offset Amount and Tool Paths 313

PRECAUTIONS FOR OPERATORS 26

Precautions on Thread Cutting Operation 109

Precautions on Using Tapper 103

Precautions when Operating Special Specification 

Machines 49

Pre-Read Stop(M2200) 221

Program End (M02) 188

Program End and Rewind (M30) 188

Program Stop (M00) 187

PROGRAM TO SHORTEN PROCESSING TIME 225

Programming 47

Programming positioning using a work coordinate system 

(G54 to G59) 128

Programming using M329 G84 (Synchronized tapping 

cycle) 379

Programming Using M80 442

R

Recommended Example Programs (Automatic Tool Nose 

Radius Offset) 274

Relationship among Cutting Speed, Diameter, and Spindle 

Speed 240

Relationship between Depth of Cut in First Cycle and Number 

of Thread Cutting Cycles (Fixed Metal Removal Rate and 

Straight Feed along the Thread Face) 350

Rotary Tool Spindle Reverse Rotation Mode OFF (M561)

219

Rotary Tool Spindle Reverse Rotation Mode ON (M560)

219

Rotary Tool Spindle Start (Normal) (M13) 195

Rotary Tool Spindle Start (Reverse) (M14) 195

Rotation Stop (M05) 195

Rough Cutting Cycle 322

S

S FUNCTION 239

SAFETY DEVICES 30

Safety During Machine Operation (1) 34

Safety During Machine Operation (2) 35

Safety Precautions 31

SAMPLE PROGRAM

Chuck-Work Programming (2) 400

Chuck-Work Programming (3) 407

Chuck-Work Programming 393

Notching 387

Various Part Programs 417

Sample Programs (Automatic Tool Nose Radius Offset)

264

Screens for Load Monitoring Function 451

Scrolled thread cutting on face 106

Second (Third or Fourth) Zero (Reference Position) Return 

(G30) 99

Selecting Machine Coordinate System (G53) 126

Selecting Plane for Machining (G17, G18, G19) 95

Selecting Work Coordinate System (G54 to G59) 128

Set to Use Automatic Tool Nose Radius Offset Function (G40, 

G41, G42) 249

Setting Local Coordinate System (G52) 126

Setting Maximum and Minimum Spindle Speeds (G50)

138

Setting Tool Life Data by Manual Operation 444

Setting Tool Life Data in Program 446

Setting Tool Nose Radius 252

Setting Tool Radius Offset Amount 309

Side Face Synchronized Reverse Tapping Cycle 378

Side Face Synchronized Tapping Cycle 375

Side Hole Machining Canned Cycle 356
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Skip Command 448

Skip Function (G31) 100

Specification in Machining Program 447

Specify Feedrate per Minute (mm/min, q/min) 241

Specify Feedrate per Spindle Revolution (mm/rev) 241

Specifying Load Monitor Program 458

Specifying Offset Direction 252

Spindle 1 Brake Clamp (M68) 206

Spindle 1 Brake Unclamp (M69) 206

Spindle 1 Chuck Clamp (M10) 192

Spindle 1 Chuck Unclamp (M11) 192

Spindle 1/Rotary Tool Spindle Simultaneous Operation Mode 

OFF (M91) 211

Spindle 1/Rotary Tool Spindle Simultaneous Operation Mode 

ON (M90) 211

Spindle 2 Brake Clamp (M268) 206

Spindle 2 Brake Unclamp (M269) 206

Spindle 2 Chuck Air Blow OFF (Option) (M259) 205

Spindle 2 Chuck Air Blow ON (Option) (M251) 205

Spindle 2 Chuck Clamp (M210) 192

Spindle 2 Chuck Unclamp (M211) 192

Spindle 2 Start (Normal) (M203) 188

Spindle 2 Start (Reverse) (M204) 188

Spindle 2 Through-Spindle Air Blow OFF (Option) (M257)

206

Spindle 2 Through-Spindle Air Blow ON (Option) (M252)

206

Spindle 2/Rotary Tool Spindle Simultaneous Operation Mode 

OFF (M291) 211

Spindle 2/Rotary Tool Spindle Simultaneous Operation Mode 

ON (M290) 211

Spindle Chuck Air Blow OFF (Option) (M59) 205

Spindle Chuck Air Blow ON (Option) (M51) 205

Spindle Rotation Stop (M05) 188

Spindle Speed and Chucking 36

Spindle Speed and Gripping Force 36

Spindle Start (Normal) (M03) 188

Spindle Start (Reverse) (M04) 188

Spindle Synchronized Tapping Cycle (M329 G84) 

(Option) 379

Spot Drilling Cycle 363

Spot Drilling Cycle (Dwell) 368

Start-Up (Automatic Tool Nose Radius Offset) 254

Start-Up (Tool Radius Offset) 309

Start-Up and Cancel 160

Start-Up and Cancel (Compatible Specifications with 

Seicos) 160

Start-Up During Cutter Radius Offset Mode 162

Start-Up During Cutter Radius Offset Mode (Compatible 

Specifications with Seicos) 162

Steady Rest 148

Automatic centering type steady rest travel (G479) 148

Steady Rest Coolant OFF (Option) (M662) 220

Steady Rest Coolant ON (Option) (M661) 220

Stored Stroke Check Function OFF (Option) (G23) 96

Stored Stroke Check Function ON (Option) (G22) 96

Straight thread cutting 106

Sub-Program Call (M98/M198) 213

Sub-Program End (M99) 213

surface roughness 242

Suspending Program Execution (Dwell) (G04) 85

Switching Absolute Coordinate during Automatic Tool Nose 

Radius Offset 253

Synchronized Operation ON/OFF (M34, M35, M36) 435

Synchronized Tapping Cycle 372

T

T FUNCTION 229

Tailstock

Digital Tailstock Change of Value Set (G325) 145, 146

Tailstock travel (G479) 148

Tailstock (Digital Tailstock)/Headstock 2 Reference Point 
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Check with the government agency for authorization.
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2-35-16 Meieki, Nakamura-ku, Nagoya City, Aichi 450-0002, Japan
Phone:  (81) -52-587-1811 Fax.:  (81) -52-587-1818
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Phone:  (81) -3-5460-3570 Fax.:  (81) -3-5460-9610

Nara Campus No.1 Plant
362 Idono-cho, Yamato-Koriyama City, Nara 639-1183, Japan
Phone:  (81) -743-53-1121 Fax.:  (81) -743-52-8713
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106 Kita Koriyama-cho, Yamato-Koriyama City, Nara 639-1160, Japan
Phone:  (81) -743-53-1125 Fax.:  (81) -743-55-0489
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201 Midai, Iga City, Mie 519-1414, Japan
Phone:  (81) -595-45-4151 Fax.:  (81) -595-45-5417
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Phone:  (81) -47-410-8800 Fax.:  (81) -47-410-8834

<NORTH AMERICA / SOUTH AMERICA>
DMG / Mori Seiki USA (MORI SEIKI U.S.A., INC.)
Head Office

2400 Huntington Blvd. Hoffman Estates, Illinois  60192
Phone:  (1)-847-593-5400 Fax.:  (1)-847-593-5433

Technical Centers
Chicago, Dallas, Los Angeles, San Francisco, Seattle, Detroit, Cincinnati, 
Boston, New Jersey, Charlotte

MORI SEIKI CANADA, LTD.
Head Office & Technical Center

6497 Edwards Blvd. Mississauga Ontario L5T 2V2, Canada
Phone:  (1)-905-565-1331 Fax.:  (1)-905-565-0234

MORI SEIKI MEXICO, S.A. DE C.V.
Head Office

Calle 4 núm. 25, Local D, 2°.piso, Fraccionamiento Industrial Alce Blanco, 
Naucalpan Estado de México 53370, Mexico
Phone:  (52)-55-5359-8785 Fax.:  (52)- 55-5359-4271

Technical Center
Monterrey

MORI SEIKI BRASIL LTDA.
Head Office

Av. dos Imarés, 437 Indianópolis, CEP 04085-000, São Paulo -SP, Brasil
Phone:  (55)-11-5543-1762 Fax.:  (55)-11-5543-1948

Technical Center
Curitiba

<EUROPE>
MORI SEIKI GmbH
Head Office

Antoniusstrasse 14, 73249 Wernau, Germany
Phone:  (49)-7153-934-0 Fax.:  (49)-7153-934-220

Technical Centers
Stuttgart, München, Hamburg, Düsseldorf, Chemnitz

MORI SEIKI (U.K.) LTD.
Head Office

202 Bedford Avenue, Slough SL1 4RY, England
Phone:  (44)-844-800-7647 Fax.:  (44)-844-800-7648

Technical Centers
London, Birmingham

MORI SEIKI FRANCE S.A.S.
Head Office

Parc du Moulin, 1 Rue du Noyer BP 19326 Roissy en France 95705 Roissy 
CDG Cedex, France
Phone:  (33)-1-39-94-68-00 Fax.:  (33)-1-39-94-68-59

Technical Centers
Mori Seiki France Sud-Est S.A.S., Prague

MORI SEIKI ITALIANA S.R.L.
Head Office & Technical Center

Via Riccardo Lombardi N. 10, 20153 Milano, Italy
Phone:  (39)-02-4894921 Fax.:  (39)-02-48914448

MORI SEIKI ESPAÑA S.A.
Head Office & Technical Center

Edificio Sant Cugat Trade Center III
Avda. de les Corts Catalanes, 9-11, Entidad 16D
08173 Sant Cugat del Valles (Barcelona),  Spain
Phone:  (34)-935-75-36-46 Fax.:  (34)-935-75-08-47

MORI SEIKI Moscow LLC
Head Office & Technical Center

Business Center "Salut", build. 1, 27, 5th floor, Sushchevskaya St., Moscow, 
127055, Russia
Phone:  (7)-495-969-2895 Fax.:  (7)-495-969-2890

DMG / MORI SEIKI Turkey (DMG MORø SEøKø 
øSTANBUL MAKøNE TøCARET VE SERVøS 
LøMøTED ùøRKETø)
Head Office & Technical Center

Ferhatpaúa Mah. Gazipaúa Cad. No.11 34885 Ataúehir, østanbul, Turkey 
Phone: (90)-216-471-66-36 Fax.: (90)-216-471-80-30
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wan) Co. Ltd.)
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MORI SEIKI HONG KONG LIMITED
Head Office & Technical Center

Unit 08, 23/F., The Metropolis Office Tower, 10 Metropolis Drive, Hung Hom, 
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Phone:  (852)-2757-8910 Fax.:  (852)-2757-7839

MORI SEIKI (SHANGHAI) CO., LTD.
Head Office

Room 4301, 4307, Maxdo Center, No.8 Xing Yi Road, HongQiao 
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Phone:  (86)-21-5208-0270 Fax.:  (86)-21-5208-0273
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Head Office & Technical Center
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Machines and Services Pvt Ltd)
Head Office
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Phone:  (91)-80-4089-6500 Fax.:  (91)-80-4113-1285

Technical Centers
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