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This is an original instruction manual officially issued by
DMG MORI SEIKI.

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.

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 DMG MORI SEIKI
and clarify these points before using the machine. DMG
MORI SEIKI will not be liable for any damages occurring as a
direct or indirect consequence of using the machine without
clarifying these points.

All rights reserved: reproduction of this instruction manual in
any form, in whole or in part, is not permitted without the
written consent of DMG MORI SEIKI.
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Copyright © 2013 DMG MORI SEIKI CO., LTD. All rights reserved.

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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<Declaration of EC Conformity>
DMG MORI SEIKI declares that the machine tool shipped to
Europe (machining center or multi-axis machine) is designed
and manufactured in conformity with the following
requirements.
1. EC directive

Machinery Directive 2006/42/EC

EMC Directive 2004/108/EC
2. EN standards

EN ISO 12100

EN 50370-1

EN 50370-2

EN 60204-1

EN 12417

<Machine Model>

Description of machine models is omitted because this manual
applies to multiple machine models.

<Manufacturer>

DMG MORI SEIKI CO., LTD.

2-35-16 Meieki, Nakamura-ku, Nagoya City, Aichi 450-0002,
Japan

<Contact Address for Inquiry Regarding Technical Files>
For the contact addresses in or around your country, the latest
information on our business sites is available on the website.
DMG MORI SEIKI website

www.dmgmoriseiki.co.jp
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<Basis>

This machine was designed and built using state-of-the-art
technology for the purpose of machining workpieces with
cutting tools. 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.

<Tools>

This machine is capable of using common tools such as milling
cutters, drills, taps, and boring bars. Contact DMG MORI SEIKI
before using grinding tools or special tools.

<Materials>

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
DMG MORI SEIKI before using these materials.
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Keep this manual in a clearly marked location to ensure easy
access when necessary.

Contact the DMG MORI SEIKI Service Department if any
part of the manual is unclear.

Contact the DMG MORI SEIKI Service Department or your
distributor if this manual is lost or damaged.

The contents of this manual are subject to change without
prior notification due to improvements to the machine.

All rights reserved: reproduction of this instruction manual in
any form is not permitted without the written consent of DMG
MORI SEIKI.

Various manuals and documents are supplied with the
machine in addition to this manual. Keep them close to the
machine to enable easy reference.

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.
The following number formatting is used in this manual:

“n

Thousand separator: “,” (comma)

“n

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

A A A DANGER

_____________________________________________________________________________|
RTEPERGEZEL RS, ZUE-LBIRGIAEZSIEZ]RT Indicates an imminently hazardous situation which, if not
LET, avoided, will result in death or serious injury.

A e A\ WARNING

|
RTEPERGEEL RS, BENICBIRLREZSIZRIL  Indicates a potentially hazardous situation which, if not

i

9, avoided, could result in death or serious injury.
e

A\ xm /\ cAuTION

1

EXCRESBWMEEL LS, BENICHEBIRLIREE, £/  Indicates a potentially hazardous situation which, if not

BROEBEDOHZEU I BREIREZSIERIUVLET, avoided, may result in minor injury or damage to the

machine.

[ ] . ZE FRICEHINCIESEZSTSAL [ 1 Failure to observe the precautions (hazards, warnings
&[] RICKRUBRE L A BEZHPHER D E and cautions) will lead to the hazards indicated in
(LMD FET, square brackets [ ], injuries or machine trouble.

um ] noTE

FERITBIENSZEHBALTVWET, Indicates items that must be taken into consideration.

m 2RI BEHEZRLTVWET, m Indicates items to be referred to.

Pa-cnzemracensesBLTVET, & Indicates hints.

i : Example:

7075 LMERFIZRLTWET, Indicates program-applied examples.
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INTRODUCTION

KETIE, MAPPS TEEEY R FLAZFERALZZ7O7Z L This manual includes the example programs using the MAPPS
HZBH L TVWET, MAPPS TEEBE Y X7 LADHEEZ+7E  tool management system. Before using the MAPPS tool

U ETSFERCEEL, management system, make sure you understand the functions
thoroughly.
m MAPPS TEEBIBY X F ADOFERAERICDWTIE. B m For details on using the MAPPS tool management system, refer
“MAPPS TEE®EY X7 LABUKGHEE " to the separate volume “MAPPS TOOL MANAGEMENT SYS-

TEM INSTRUCTION MANUAL”.
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1.

Understand the contents of this manual thoroughly. Store
this manual close to the machine to enable easy reference
whenever necessary.

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. DMG MORI SEIKI is not
liable for accidents.

This machine is manufactured for use by persons with
normal senses and not-physically-challenged. Actual
machine operations are the sole responsibility of the user.

Provide operators with sufficient training and education
prior to operation as well as periodically.

5. Determine the most appropriate settings.

Do not change or modify the machine without prior
consultation with DMG MORI SEIKI. DMG MORI SEIKI is
not liable for accidents.

Take adequate safety measures for both machine and
operators.

Do not export, resell or relocate the machine to a
destination with different laws or standards.

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.

10. CE Marking (EMC Directive)

This machine was designed and built with the conditions to
be used in the industrial environment satisfying the EMC
standards: EN50370-1 and EN50370-2 that are for
machine tools. To use this machine in the light-industrial
environment or the mixed (residential and light-industrial)
environment, additional treatment is required.
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Before operating or programming the machine, or
performing maintenance procedures, read and understand
the instruction manuals thoroughly.

This machine is manufactured for use by persons with
normal senses and not-physically-challenged. Actual
machine operations are the sole responsibility of the user.

Prior to machine operation, take necessary training and
education.

Assume that something is impossible unless the manual
specifically states that it can be done.

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.

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.

[Entanglement/Serious injury]

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

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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Failure to observe the following warnings may result in a fire or
machine damage. DMG MORI SEIKI is not liable for any fire
whose cause is other than a product defect.

1. When machining using coolant

o Use water-soluble coolant (recommended).

¢ Obtain the MSDS (MATERIAL SAFETY DATA SHEET)
from the coolant manufacturer directly by 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.

¢ 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. When machining using oil-based (flammable) coolant (not
recommended)

¢ Do not use an oil-based coolant, as it has high risk of a
fire which may spread to the entire machine. If an
oil-based coolant is used out of necessity, any
consequent fire or accident must be dealt with as the
users' responsibility.

¢ 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.

e Check the flash point of the coolant to be used in
advance, and select the coolant with the highest flash
point. Manage the material of the tools and workpieces,
and tool wear so that the temperature during machining
does not exceed these points. Supply the sufficient
coolant to the cutting point.

e 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.

e Use an explosion-proof mist collector.
e Check the instructions on coolant in the manuals in
advance, and follow them.

3. When machining without using coolant (including dry
cutting and semi-dry cutting)
e 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. When machining workpieces made of flammable material
¢ 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.

e Check and manage the tools and machining conditions to
be used so that the temperature during machining does
not exceed the ignition point.

e 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.
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. When installing a fire extinguisher

It is recommended to install the automatic fire
extinguishing equipment as the fire extinguisher.

As for the capability, selection, or warranty, consult with
the manufacturer of the fire extinguisher.

When installing the fire extinguisher, consult with DMG
MORI SEIKI as well.

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.

For handling of the fire extinguisher, refer to the
instruction manual of the fire extinguisher manufacturer.
Follow the instructions of the fire extinguisher
manufacturer, and execute periodical inspection and
appropriate maintenance.

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.

Do not use the machine before the fire extinguisher is
ready to be activated.

If the automatic fire extinguishing equipment allows
switching between automatic/manual operations, set the
extinguisher to automatic mode.

Store and properly use an extinguishing agent of the
automatic fire extinguishing equipment which is
applicable to an electrical fire.

. Before starting automatic operation

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.

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.
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.

Before starting automatic operation, reconfirm that the
tools and programs to be used are correct to prevent the
interference or overload. 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.

When cutting a workpiece, confirm that the tool diameter
and overhang correspond to the programs.

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.
Use cutting tools appropriate to the workpiece.

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. DMG MORI SEIKI is not
liable for the machining outcome of the conversational
programming function.
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¢ During and after machining, remove chips if necessary.
Adjust the coolant nozzles so that the chips do not
accumulate in the machine. Failure to remove chips
completely may result in a fire, depending on the
workpiece material and machining conditions.

¢ Do not perform smoking, welding or other works that
produce sparks near the machine.

¢ Keep anything flammable such as wood chip, paper,
cloth and gas cylinder away from the machine. Do not put
them in the machine or accumulated chips.

o When risk for fire or defect in fire prevention measures
are found, immediately stop the machine and contact the
DMG MORI SEIKI Service Department.

¢ When switching from a water-soluble coolant to an
oil-based coolant, contact the DMG MORI SEIKI Service
Department to change or add the necessary equipment.

e Check the connector and terminal block periodically as
loosened connection at the terminal block or connector or
tracking phenomenon may cause sparks and then
ignition.

¢ Be careful when pouring water to the brokendown part of
electric wiring as it may cause earth leakage or short
circuits which leads to electric shock.

. If a fire breaks out

« If by any chance a fire occurs, stop usage of the machine
and contact the DMG 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
machine may operate in an unexpected manner, causing
damage to the machine.

e Managers or supervisors must report the fire to the fire
department.

Do not modify the machine as the following risks may develop.

» Change of wiring materials or addition/change of unit may

cause an electrical fire due to the overcurrent. Also using a
flammable insulation film for the wiring material may cause
the fire spread.

If the automatic fire extinguishing equipment is used with the
detection, notification and fire extinguishing functions
disabled, it may not work when the fire occurs. When the gas
automatic fire extinguishing equipment is installed, an
opening made in the machining chamber cover or window
may deteriorate the capability of the equipment and prevent
the equipment from extinguishing a fire well since the
machining chamber is not sealed enough.




TEEE
28 SAFETY DEVICES

4 =mexE
SAFETY DEVICES

FEEDRZTHIcDICRERENMOHIFSNTVET,

L)1) stid. MMBESEE 1 BCERAONIC " RoRE "

A

1. GEEEL) RYVZVWDOTHHEZIRBTEELTLLE
W,
2. (FEEFL) R HEICBEEYEENBZVWTLIEE W,

i

4
=

3. GEREEL) RYVEHMUIBETH, BRICED <HIIE
INTOHFEDEILULTVWS I EZBERL TS W,

4. Z2ICEADLZIERER. FERBEITHEPIALLEEZL
BUWTLESIW, Z2REZRRULEEE. BIEEGR
ICEBDERICHERET I EEBBLTLIEZ W, Hlllc
D2WTI, BtlcEEAWSbELSEE W,

5 BEEEVHN—FZWOAUREX I EFNh S H
UVBWRETEBHEZRIELEBEWVWTCEZ W,

6. REREVHN—E. R7ZBELY. EIBTHE
BZih>TLEETW, FRIIBHFRERTREBD XA, K
TPERADIIRETSE. KB -7 B EHNEEREFICR
CHUTEZBEEPY IRV VLB EDERIMTRFICH
£93FERLAORBPBERG EDRBIRZETRICH<
LRETEI A

7. REREVPHN-FHWBEUIIBEIE. Bty —E X5
[CTE/LSES W,

To guard operators from danger, the machine is equipped with
safety devices.

m For details, OPERATION MANUAL Chapter 1 BEFORE START-
ING MACHINE “Safety Devices”

4‘;;VWARBHNCE

1. Be ready to press the [EMERGENCY STOP]
(Emergency Stop) button during machine operation.

2. Do not place any obstacle in front of an [EMERGENCY
STOP] (Emergency Stop) button.

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. 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 DMG MORI SEIKI for
further information.

5. Do not operate the machine with protective covers
removed or while other safety devices are in invalid
status.

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. If protective covers or safety devices are damaged,
contact the DMG MORI SEIKI Service Department.
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S5 EEsEiR
CAUTION LABELS

a4
==

1. FERIROFEFEESTH>TLIEEL,

2. FRBHERBUTOEEDICHEEINETD,
fEk% :
EBlFSshBWEHIE. ETPrEXRGEEZREVWEGLSHTE
59 B
Ty
BlIFISNBWMESIR. EFEPEXRLGEE LR AHELGE
WERR
FE
BlFISnBEWERIE. FEBOEEXEBIYNEBEZEDH%E
$U3BK

3. FEHIERMEINIEEE, FnTHEOHBLS B e E, B
DI THEBMRETMUIE =i, TEBIREBA L.
TTDNMBICE > TS LS LY,

4. FERIROLEICHOEDEMD FIFHEWVWTLIEEW, EHh
S5tOBEESTED ULEBWVWTLEEW,

5. FEBN B TEEIESEDIERIRZFEAHALTLIEZ WL,

6. EEHRDEXPEBVWEDEICODWTIE, Bt —EX
BRI SR K TEE WY,

Q) EseaE 3 SME ST EHiR "

IQKVWARNHVG

1. Observe the information on the caution labels.

2. Caution labels are marked according to the following
warning levels.
DANGER:
Failure to follow the instructions will result in serious
injury or death.
WARNING:
Failure to follow the instructions could result in serious
injury or death.
CAUTION:
Failure to follow the instructions could result in minor
injury, or in damage to the machine.

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

5. Ensure caution labels attached to the machine are
written in the native language of the operator.

6. Contact the DMG MORI SEIKI Service Department on
purchasing new caution labels and other inquiries.

Q:J INSTALLATION MANUAL Chapter 3 DIAGRAMS “CAUTION
LABELS”

5-1 BEICEBBEES cHDER
Safety Precautions

TR E(ED O DEE

1. BEOBMUGRCERATSMCH LTRERBELREL, TORFCE>TTE,

2. BECEONIERNERET>TTE N,

3. BRENN-PAUI-0v), TOMORLEEERYALCEET, MEEERLENTTE,

4. HBRERBOASA-5 - RHCERTERLENTTE0,

5. COBEEEHEICHT  BHELETOT, BEHBLELTAECHETEBHCE
BELICYRNIY LENT TS,

6. BHOKBRPERZ2I2HEE. BREAM v FEDTFE0,

T. BOAN-SHROERESGLER, (RL2EBETILAUVETOT, )
THPDIEEREZTHELTTE,

IROFEFREF> TOELEOEOE, AFFEPRBEOEE, DINORRCOLNYET,

HE0439A BAE

CDINIDFEFBEET> TLEEI W, AFEHPERD
WiE., 7—0 DRI DRMND £,

SAFETY PRECAUTIONS

1. READ THE INSTRUCTION MANUAL carefully before installing
or operating the machine.

n

. STRICTLY OBSERVE all instructions written on the caution plates.

w

. NEVER OPERATE the machine without the protective cover,
interlock or other safety devices in place.

IS

. NEVER ATTEMPT TO CHANGE the settings for CNC parameters
without consulting MORI SEIKI

5. The machine starts and moves automatically.
NEVER TOUCH OR STAND near revolving or moving parts.

B. ALWAYS DISCONNECT the powaer source before inspacting,
repairing, or performing maintenance to the machine.

T. NEVER RE-USE windows or guards after damage. Replace
promptly with only recommended products.

FAILURE TO OBSERVE THE ABOVE INSTRUCTIONS MAY CAUSE SERIOUS
PERSONAL INJURY OR MACHINE DAMAGE.

HED430A &8

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 BROBA /UL vif
Turning ON/OFF Power
-\ o A B & “ ® A DANGER

EREE Hazardous voltage
RFE(ET Turn power O F F
ERET>TTE0, before servicing

1. UTOLSBHA. BRZLUvHIL TS W, . Turn the power OFF before performing the followings.

[ZE. A&EH]

e BELBEROICDICHEBALTIEET ZEE
o HIEEE. NCIZv hAEBET L EE

o A SHND &=

MEDBWERED, HlEE. NC21Zv B L CBIE/RI
DEREZRITBEWTLZE W, FZOPBEINEEANICAD
x99,

[t D ZR/EEh ]

EBICERMEHGESNTWRWE, BMIEFERTEEE
ho FEPERICLDERD L »WFERDRRICED X
To CDESBFE. TICHEBEBRAA Y F2 L viL
TLREW,

[Electric shock/Serious injury]

e Before performing any work inside the machine for
maintenance and cleaning.

o Before performing any work inside the electrical cabinet
and the NC unit.

o Before leaving the machine.

. 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]

. 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

K710y e
Door Interlock Function

BEICLD, RF7A>y0Oy JEERERFDOBMHERD
T, BEROBEICE ST T2 SHERCLEE L,

The controls for the door interlock function are different in their
names according to the specifications. Check your machine
specifications and read the explanation below for the interlock
function of your machine.

<AZLT> <Type A>
o A 2 % A WARNING
BT EN | |y o eunmmsate HRL TR TC R, SETTING MODE | Do ot approach machine without suffiet cauton whie
(v7AYIE—R) F—XAvF% (BYyTa1Y) [T  Note that setting the [INTERLOCK MODE] key-switch to

& R7DPRWCRETHHIRNES THEBZENT &
TEBLHREBKRTYT, BEOEMELRIZ. X1 vFZ

(&

) ICL. F-RBALUTREL TS LEE W,

[SETTING] 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.
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ZE2HE L CERIRIEICOWTHRRBIEZZ T e A IFHN
K750y JieerE (ByTa>vP) E—RIicL TRE
TBHIENTEET,

<BH1T>
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WHEGEP YT F7/o40y 0 %—%
EEAICL. BNRETIERATEL,
A28y BEROSOTORE B&U
TH—DOFIFA 0520y EHRETOEED
EREZNLEHRITIADVARATFLTT,

A oa0y Y BBRPEFARLERERIT
HLDEEEIL>TTFELY,

E35830 BAE

A4 a8y Rk

MWOBIL P (L3 F 7
BEMCL . BAREE
1Y 20y 7RRP0Z
7# @E 14/7D v
ﬁ@‘f‘t%?ﬂbﬁ%& 75?5
Y80y 7BRPET
MLOEEEL>TT SO

'
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%
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‘EBHS
Bﬂh\

MMBEGEF AN R 74 X0y s
X —%BEBICL. AWRETSE
AT&w.

1V 2oy 7BRYOZ VT ORR
BLUOTHF 0TI v Ray s

BWRETOEENERE o ¢
BT 3ADYATLTT.

1 &0y 7BRY IRRABLEE
FBIAAODEEEI > TTS V.

K745y 7ERF—XAvFZ (BER) (cI2&0 R
PHFRWRETHHIRNE THRBZESN T I ENTESI
HRERBIRTY, BEOEMEGLRRIE. X1y Fz (BEF)
L. F—RALTREL TS W,

ﬁé%&@%mkWLDMT+\&Mﬁ%“ttAhtﬁ
TAVIOy JHEER R U TRET 22 ENTESE
?o

L) MiResmE - R 71> 50y ot

Only persons who are trained sufficiently in safety and machine
operation are permitted to switch the door interlock function to
the [SETTING] mode and operate the machine.

<Type B>

A WARNING

Never operate without safety
door interlock switch

in "NORMAL" position.
Failure to do so could cause
serious injury or death.

E35831 Xi&

INTERLOCK RELEASED

A WARNING

Never operdte without safety
door interlock switeh

in" NORMAL  position.
Flilure to do so could cduse
serious dnjury or death.

DOOR INTERLOCK

NORMAL RELEASE

AOWARNINg

Never operdte
without safety
door interlock
switch in "NORMAL”
position.

Failure to do so
could cause
serious injury or
dedth.

Note that setting the door interlock 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.

Only persons who are trained sufficiently in safety and machine
operation are permitted to release the door interlock function
and operate the machine.

Q:J OPERATION MANUAL “DOOR INTERLOCK FUNCTION”
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R7ZHFWRRETHMZ B L. FETFRRE DERRA
BEBNMEI DT ZUTITRULET,

10.

11.

Possible accidents resulting in serious injury or death during
machine operation with the door open are described below.

EEENTRICF2MNIORETERNEEL., EH#icE
EPUS: S R

FHOEPOTRICERL, (FEENEHICESATN
2o

ERICT—UNI v TEINTVWEREWGE, INTRKICT—
IHROHE T,

TO7 S ALICEREWIG D, T—U ETENERL, T—
IV TERBRENIROET,

BRBYIBIAICE D T—IDROET,

BEHROT—7)b. AL RBEHGE ICEEED
EFNnd,

MIHROYID K TRLVT I —Z Y bHRE L. BICAS %
EFEEEPEBOBDICVWBANDERICEEZSZ 5,

ATCHA ZIFROIEYCY AY VR E [T, FEEDT
A=

T =BT R EIC APC Efcld AWC DMEEIL., 1FEE
NESAEN S,

APC F7zld AWC E)EFR DLy h, SRE. FflFT—7
REICERU, FERENEZTAEND,

BEFHROF v 7OV ATICEREI N, FEENF v T
IUNRVICEZIAEND,

1. The operator will become entangled with the spindle if the
spindle starts while the operator is touching the tool.

2. The operator will become entangled with the spindle if the
operator touches the tool while the spindle is rotating.

3. A workpiece will fly out if machining (automatic operation) is
started while the workpiece is not clamped correctly.

4. A workpiece and/or tool will fly out if the tool is hit against
the workpiece due to programming error.

5. A workpiece will fly out due to excessively heavy cutting
force.

6. The operator will be caught in the table, column, or spindle
during axis feed.

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. The operator will be injured by touching the tool or tool
magazine while the ATC is operating.

9. The operator will become entangled with the APC/AWC if
the APC/AWC starts operations during setup operation,
such as mounting a workpiece.

10. The operator will become entangled with the APC/AWC by
touching the pallet, fixture, or workpiece while the APC/
AWC is operating.

11. The operator will become caught in the chip conveyor when
the operator’s hand or foot touches the chip conveyor while
it is operating.

5-4

BEizhoze (1)
Safety During Machine Operation (1)

.,
) prn by

BEBRERADT IS0,

HB044TA B¥E

A VVARNING

) Do not operate

without shutting

HB0432A #%
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A

@ EEBOFERE (L
TROFETIEEL T TRS LTS,

5

H
[=]

@ T OEREN T RBOFSLEREL - NG L
TEDRHEOROM LES & L.
BROBERUATZRDENY E T,

IWBEZE H60442A 4B

BEMOEERIE TN TD R 7 ZEHSH T IZE W, Bt A
$EETT,

s TEZED I TEHROERY 2 T8

s V—UmEH BT TRRLAICEEHZWIEERTE7—7
L

s RUED 7 —Z > AN T

F@EERFRIE. RPERBTTUDOLLITEHELELED, T—
IR ITE[CHNEWTZE W,

[ABEH]
DNR—FEFAARICEDAZGEWTL S0,

4. BBREEEZWNOAUIRET, BHZEGRLRWVWTS

A WARNING

@® D0 NOT EXCEED THE SPEED LIMITATION
OF A TOOL OR A TOOL HOLDER!

@ FAILURE TO FOLLOW THIS WARNING
MAY RESULT IN A SERIOUS ACCIDENT!

®)

REEEE H60433A %8

. Keep all the doors closed while the machine is operating.

The area inside the door contains many sources of

potential danger.

¢ The spindle rotating at a high speed with a tool clamped
in it

¢ The table which moves along many directions with a
number of workpieces

e Splashing coolant and flying chips

. While the spindle is rotating, do not open the doors to

remove chips, or touch the workpiece and tools.
[Serious injury]

. Do not remove the covers unless absolutely necessary.

4. Do not start machine operation without the safety devices

&\, in place.
[AB=E] [Serious injury]

5 FHOIRE(E. TEOHFAROEEELT TIES LT 5. The spindle speed must be lower than the allowable speed
W, TEOHFABOGREICDOWTIE, TEX—H—ICH of the tool. For the allowable speed of the tool, contact the
BWEbhE LI 0L, tool manufacturer.

[TEORUHE L. A B TEDORIE] [Tool ejection/Serious injury/Damage to the machine and
tool]

5-5 BREEPozE (2)

Safety During Machine Operation (2)
\ Az = ‘ A WARNING
q q
1Eerh Do not approach
A DOVENT TS0 moving parts
during operation.

1. HEWOESRH S, B IBIERICERM DG NT RS W, . Do not stand near the moving parts of the machine while

[BrFEn. AFSEHK] the machine is operating.
[Entanglement/Serious injury]

2. BMIEERE TR BECAmoEpicbEFRELTL . Pay attention to moving parts of the rear and side of the
f2E W, machine as well as the front of the machine.

3. HESPICFrMNnd &S, BEEIESTLLZIVL, . Do not touch any rotating part; make sure that the part has
[BArxEn. AFEH] stopped rotating before touching it.

[Entanglement/Serious injury]

4. MTHICT—IPITEICUD S TMTNWTWTH, 8B 4. Do not try to remove chips from the workpiece and tool

ERARIEEND BRDOMVEW T FZE W, while the spindle is rotating.
[BrFEn. AFSEHK] [Entanglement/Serious injury]
5 BRYOEERFEBACEZ, HITT2ICEETE2HDZE 5. Cover your hair and do not wear loose clothing or jewelry to

Wt Zauy,
[Brzh, AFHEK]

avoid becoming entangled or caught in the machine.
Always wear safety shoes when operating the machine.
[Entanglement/Serious injury]
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6. HEMPIEECIRME/INRILD LIC, TEVAERGLBEZE

MEWNWTL 2S00,

7. WIEET L, ERICE NS RBRNTLIEEWN, &I
HIN—ERIXEE T,

6.

7.

Do not leave any tools or instruments on the operation
panel or on any moving part of the machine.

Do not lean against the machine while it is operating.
Leaning on the covers can be very dangerous.

5-6 V—U>vJ & ATC
Tooling and ATC

=
1SN

Exp
TH( ﬁé{h&b(?éb\

"i
)

HB0445A B%E

1.%WEE¢JVﬁD/W®IECHHQmT<ﬁém ES
fo. FOMOEEIERICIE D WD, /b LAanwT< 2
AN
(BB, ABEK]

2. D—UPITEEBICHERICIZVYTULTLREEIL,
[T—7PTEDET. ML ITEDEE]

3. YIHIEFDOYRAA, EDIFBEWERENSHH TS W,

4. TEEFEEBOFIREHENOEDOZHERAL T,
[TEET—2, BE. $LUTHNR—EDTFH]

5. NHYVICTEEWD I 3HIC, EHy, TEF—/C
Vv VIREA. BEOYHIYVYRY hTF—/WEE LR
DIATELAE, PUDLKFPTIZRDBRVNTL £
W
[ DRR ]

ACAUTION

'l Do not touch

tool in operation.

HED436A 23

Do not try to touch the tools in the magazine while the
machine is operating. Keep away from the other moving
parts as well.

[Injury/Serious injury]

Clamp workpieces and tools securely.
[Falling of workpieces and tools/Damage to the machine
and tool]

Depth of cut and cutting feed must be selected from a
smaller value.

Use tools within the limit of each machine model only.
[Tool interference with the workpiece, fixture, and cover]

Before mounting a tool in the magazine, clean the tapered
hole in the taper shank of the tool holder, and the magazine
pot with a clean cloth to remove chips and dust.

[Machine damage]

5-7 =90ty T 1> & APC (APC 1H#g)

Workpiece Setting and APC (APC Specifications)

[ ==
= O

APCBRIFRDS » THRUT
[F APCRICFEANZNT
Ty

APCAICIFRLTIOASE

]
4 NTFECY,

H60942A B¥8

1. 7— 0By hT3EERF. B RNTY IRV TP
SARNKLY RS YTHEATWEZ EEERLTLES
Wo INEDZ Y IHELTHIFE. BEIMIC/CL v MDA IR
ENZDTERTY,

2. APC¥/XLw M 7—ILARICIFIIBEASBWNWTLZE L,
RFEEDZHIT APC /Ly N F—=IILRICIIBEAS &
Z(F, Wz ELESE. ERZULBHLTIEEW,
[ABEH]

3. by hoO—Fa>7/7YA—Tx »THE HEAIC
FHEANBWNWTLLIEE W,

[BAFEn. AFBEH]

A VA ARNITNG

Do not put your hands
into the APC while the
indicators on the APC
operation panel are Lt

|
4 Never enter the APC.

H60969A %=

Before fixing a workpiece, always check that the setup
button lamp or the last pallet indicator is not illuminated.
When the setup indicator is illuminated, the pallet is
changed automatically. This can be a hazardous situation.

Do not enter the APC or pallet pool. When entering the
APC or pallet pool, always stop the machine and
disconnect the main power.

[Serious injury]

Do not put your hand inside the machine while a pallet is
being loaded or unloaded.
[Entanglement/Serious injury]
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4. XLy M7=l TIE, BED XRT7—> 3 V4
DIy MR ENWTIZE 0,

[BAEzEhn., ABEH]

5 BERDRAT—y 3V ETHREYT—VEEBRT D &4
Ry SANEE EN oD, BWED T 5 AMICHZEIT
HWTL 230,
8w b DET]

4. With pallet pool specification machines, do not try to touch
the pallet at a position other than the setup station.
[Entanglement/Serious injury]

g

When mounting or removing a fixture or workpiece at the
setup station, do not apply force in directions that will lift or
tilt the pallet.

[Falling of the pallet]

A SDREIEF—

Locked-In Prevention Key

5-8

BLADHRLEF —BEICEIDATYa v e LTEmSNET,

<AZALT>

Az =
R7(EBEBOY I LED,

ARNSIEBIEEE Ao

KR TIEEE 8853, F—Z20LToy 2 Z/IEL,
F—ZREMY, FEAALTTEL,

it

K7{v9049 HB0444A B%%

FADRIIEF— (A7) ZREIT & R 7 ZRHTHRRIC
FEED XA, BROBR/PRTIEEZTSHA. POZ
BIBAICA> TEEZT D= BBREZ LKL, BA
HRFEF—ZBL. F—ZHRESW> THRIFEIAATE
ékl\o

<BHL1T>

el
[

A

HNEXRRE, COFLAD
P+ —Z2HNICR5AAT
(22,

B U0 I & — & & Bty H4201048A BAGE

BLADEHIEF— B 7) ZikEWB &, RF7PZEHSOTH
ERCIFFAED FEA, EROBRPETIEEEZTSEA.
POEEBIEANICAS TEEET D &L, FAOHHLESF—
HEIRER > THEARICEBIAATLIZE W,

T

The locked-in prevention key is provided as an option
depending on the machine type.

<Type A>

A WARNING

Door is automatically locked and
cannot be opened from inside

To work inside the machine, turn and
remove the key to prevent the door
from being locked

Take the key with vou

§74v50y5 H60435A %&

Turning the locked-in prevention key (type A) 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.

<Type B>

A WARNING

Carry the locked-in prevention
key into the machine, when
entering the machine to perform
maintenance work.

B UA IS I % — % & 8k H4201000A 238

Removing the locked-in prevention key (type B) 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, remove the locked-in prevention key and carry it
with you when you enter the machine.

Fy7ARY (Fy 7RV

Chip Conveyor (Chip Conveyor Specifications)

I

T
=

A

F v T AT OOEENC(E

P o FEENEOTF
» T EREE LT,
® )]

Fu73vA7HE HBO044TA B¥R

1. Fy7AVRYEEFE, FPrEEZF v 7AVRTAICA

NBWTLIEE W,
[BAEN. AFEH]

A \ARNITNG

Do not put any part of your
body into the chip conveyor.
Otherwise you will be

» entangled with rotating
parts of the conveyor

F473778E H60436A %&

1. Do not attempt to reach inside the chip conveyor or put
your feet in it while it is operating.
[Entanglement/Serious injury]
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2. BEREHEAPIE. Fy7AURTEERELRI T LS 2.
Wo P10 Z2Fy 7AVYNV LIRS ES EHHTE
B<ED FYyTAVURVOBBICDBHD XTI,

3 FYTIAURTANINEICYIIZRERERZEE=E. Fy T 3
ARV HEEEIETLEEI 0,
[BrEh, ABEH]

in damage to the chip conveyor.

conveyor belt.
[Entanglement/Serious injury]

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

Stop the chip conveyor before placing rags on the chip

510  HELOMRH
Legal Obligation

<BEREERE> <Machines Manufactured in Japan>
AUSE, BARROABRERVABESLORMEDCIILES,
MoT, ZERFRABLT2HECR, BACEICHFINUELENET,
The exportation of this product may be subject to an authorization from the government
of the exporting country. Check with the government agency for authorization
Der Export dieses Produkts bedart u. U der Genehmigung der Regierung
des exportierenden Landes. Die Genehmigung ist bei entsprechenden Behtrde einzuholen
L' exportation de ce prodult peut nécessiter une autorisation du gouvernement du pays exporiateur.
Verifiez si une autorisation est nécessaire auprés de I agence gouvernementale.
L' esportazione di questo prodotto potrebbe essere soggetta all autorizzazione del governo della
nazione esportatrice. Controllare con I"agenzia di governo per 1" autorizzazione necessaria.
La exportacion de este producto puede estar sujeta a una autorizacion del gobierno del pals
exportador. Compruebe en la agencia gubernamental si necesita una autorizacion.

Hliz854
<KEEEHE> <Machines Manufactured in the U.S.A.>
‘ O
AL, KEWMHEESRA ER) ORNERRHICZY LET, KEHDOHHEE L TKREL
HOEN L E~OHEOIRICE, KEBHEAEXLTLRER QML AN BRI
B2HGAHY FT, ARAFMAROBEHIICHERASINETYS, BHOBRICIXEERIC
BREWVEDLECESL,
This machine is subject to U.S. Export Administration Regulations (EAR).
An export license issued by the U.S. Bureau of Industry and Security may be required for
the export, transfer,or re-export of this machine, regardless of its current location. Please
advise Mori Seiki if you intend to export, sell, or transfer this machine.
Dieses Geréat unterliegt dem Exportrecht der USA (U.S. Export Administration Regulations,
EAR).
Fir den Export, die Ubertragung oder den erneuten Export dieses Geriéts ist
moglicherweise unabhéngig vom aktuellen Standort eine Exportlizenz vom U.S. Bureau of
Industry and Security erforderlich. Bitte teilen Sie Mori Seiki mit, wenn Sie beabsichtigen,
dieses Gerat zu exportieren, zu verkaufen oder zu libertragen.
C/ EAR R~ HA201248A KA VEDE ¥
AT BEWMBLIORET 2%ME) (3. AT 2EPHIZD  The product shipped to you (the machine and accessory

ER/BBICEELULDOZEME, HELTWEIODOT, &
BRDN, R/ IRROELRZEPHIEAEL., 855, K&
BERIBZIEFTEXFA

e, FERE AER/BRELUONEEZEICEDRHEE
PICEBEULERT, LD > T AERZHET B5EICIE,
FIRICEDCFFANDEICRDBEDHDET,

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 authorization from the
government of the exporting country. Check with the
government agency for authorization.
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WORKING ENVIRONMENT
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1. BREZERIIRE (BEXBERELL) ZRMAETIE
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A DANGER

Cover power supply cables on the floor with rigid
insulated plates.
[Electric shock]

IQKVWARNHVG

=

N

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]

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 For mist collector specifications when using a flammable
coolant (not recommended) or installing the fire extinguisher,
refer to “FIRE PREVENTION AND COUNTERMEASURE”
(page 25).

/\ cAuUTION

1.

N

3.

Do not use electrical welding equipment or other
devices that generate electromagnetic waves around
the machine.

[Unexpected machine operation]

Ensure that the workplace is sufficiently illuminated.
[Reduced operating efficiency and safety]

Take care not to trip over the footswitch.
[Injury]
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m For the setup operation, also refer to “MACHINE OPERATION”

(page 41).

A WARNING

. During setup, implement the following safety

measures.

<To prevent automatic operation start>

» Select the handle mode.

<To ensure operator safety if automatic operation is

started by mistake>

» Set override switches (rapid traverse rate, cutting
feedrate) at the lowest setting.

* Turn the single block function ON.

* Turn the machine lock function ON.

» Activate the coolant OFF mode by pressing the
coolant button |o=| [OFF] (Off) for longer than one
second.

<To prevent spindle rotation start>

* Turn the operation selection key-switch to || [OFF].

* Enter “S0” by MDI operation.

<To ensure operator safety if the spindle is started by

mistake>

» Set the spindle speed setting button to the lowest
setting.

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

the caution label.
[Serious injury by workpiece or tool ejection/Machine
damage]

. Specify a spindle speed limit that is lower than the

lowest of the individual permissible rotation speeds for
the tool holder and cutting tool.

[Serious injury by workpiece or tool ejection/Machine
damage]

. Determine the depth of cut and cutting feedrate for test

cutting with safe operation as the first priority. Do not
give priority to productivity when making these
determinations.

[Serious injury by workpiece or tool ejection/Machine
damage]

. Select the most appropriate cutting tool and holder for

the material and shape of the workpiece to be
machined, as well as the cutting method, and check
that the workpiece can be machined without any
problems.

[Serious injury by workpiece or tool ejection/Machine
damage/Impaired machining accuracy]

. Before starting the spindle, carefully check that the

cutting tool is mounted correctly and the spindle speed
is appropriate.

[Serious injury by workpiece or tool ejection/Machine
damage]
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7. When using a manually tightened fixture, remove the
clamp handle or tightening tool from the fixture after
tightening.

[Serious injury by tightening tool ejection/Machine
damage]

8. Clamp workpieces and cutting tools securely.
[Serious injury by workpiece or tool ejection/Machine
damage]

9. Make sure that the cutting tool, holder, workpiece
holding fixture and workpiece are all tightened
securely.

[Serious injury by workpiece or tool ejection/Machine
damage]

10.0nly qualified engineers are to perform hoisting work.
[Accident/Machine damage]

11.When two or more persons are involved in the hoisting
of the workpiece or fixture, clear communication and
cooperation is necessary.
[Accident]

12.When hoisting the workpiece or fixture, use only wires,
shackles and jigs strong enough to support the total
weight of the workpiece.
[Dropped workpiece or fixture]

13.Before hoisting the workpiece or fixture, check that it is
held securely.
[Dropped workpiece or fixture]

14.Ensure the workpiece or fixture is well balanced in
both crosswise and lengthwise directions when raised
slightly from the floor.
[Dropped workpiece or fixture]

15.When using a machine equipped with the magazine
tool unclamp footswitch, ensure the tool is securely
supported with both hands prior to removal, then
depress the footswitch.
[Machine damage caused by falling cutting tools/
Serious injury]

16.When mounting or removing a fixture or workpiece, do
not apply force in directions that will lift or tilt the
pallet.

17.When loading a pallet after mounting/removing fixtures
or after a pallet change, be sure to mount the pallet in
the correct position by checking the phases (relative
orientation) of the table and the pallet.

/\ cAuUTION

1. In the case of machines with an APC/AWC, do not place
a workpiece exceeding the allowable mass on the
pallet. Ensure a balanced load when mounting fixtures
and workpieces.

[Machine damage]

2. When clamping a cutting tool such as an end mill in the
tool holder, do not tighten the tool in the holder while
the holder is in the spindle. Always tighten the tool in
the holder by using the special tool holder clamp base
before mounting the holder in the spindle.

[Machine damage]
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3. When removing a cutting tool from the spindle

manually, make sure that it is properly supported
before unclamping. Also take care to ensure the
cutting tool does not fall (except machines with a
U-axis).

[Machine damage/Injury]

. When using the HSK tool holder, if the tool and the

holder have a through hole, make sure that the
center-through coolant pipe or a plug is installed in the
holder. If not, chips could enter the mechanical parts of
the tool clamping unit or the spindle taper, damaging
the spindle and the holder.

[Machine damage]

. When handling (mounting, removing, or moving) a

heavy object, use appropriate equipment such as a
crane or a hoist.

[Injury]
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A DANGER

1. Confirm all cables are properly insulated prior to
machine operation.
[Electric shock]

2. Do not operate with wet hands.
[Electric shock]

3. Confirm no personnel or obstacles remain inside
protective covers or close to rotating or moving parts
before starting machine operation.
[Entanglement/Serious injury]

A WARNING

1. Before operating the machine, confirm there are no
personnel or obstacles around or inside the machine.
Keep distance from moving parts.

[Machine damage/Serious injury/interference]

2. Before using a switch, button, or key, perform visual
confirmation and then press or set decisively to avoid
selection errors.

[Machine malfunction]

3. Do not change machine specifications, parameters or
modify the machine without prior consultation with
DMG MORI SEIKI.

[Impaired machine performance/Machine service life
reduction]

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]

m For the machine noise data, refer to “OPERATION
MANUAL”.

5. Keep the doors closed during machine operation.
[Broken tools and workpiece ejection/Chips and
coolant scattered]

6. For machines with APC/AWC, do not place a workpiece
exceeding the allowable mass on the pallet.
[Mechanical error]

7. 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.

8. Operators must wear safety glasses at all times,
(including operators wearing prescription glasses).
[Eye damage due to ejected foreign matter]

9. Do not wear gloves when operating the machine.
[Entanglement/Serious injury (death)]

10.Do not grind workpieces with emery cloths. It may get
entangled.
[Entanglement/Serious injury (death)]
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11.When the machine is operated by more than one
operator, cooperation and communication between
them is required at all times.
[Accident/Serious injury]

12.Keep a safe distance away from spindles or other
rotating parts.
[Entanglement/Serious injury]

13.Do not place hands or feet inside the chip conveyor (if
installed) during operation.
[Entanglement/Serious injury]

14.Stop the machine before removing chips or adjusting
the direction or volume of coolant supply.
[Entanglement/Serious injury]

15.Do not manually feed the axes during temporary
machine stops except when absolutely necessary.
Always return the axes to their original positions
before restarting operations.
[Component interference]

16.When removing burrs on a workpiece by hand, ensure
the workpiece is removed from the machine prior to
performing the deburring procedure.
[Entanglement/Serious injury]

17.Ensure workpiece, cutting tool, holder, fixtures are
tightened securely.
[Workpiece or tool ejection/Machine damage/Serious
injury]

18.Always work at a safety margin of at least 20 cm from
the window. This impact resistant window could be
substantially deformed to ease the impact of an ejected
tool. With further impact, the window could break or be
penetrated.
[Injury]

19.Never restart machining after searching for a block

executed in the program.
[Unexpected machine operation]

20.For machines with APC/AWC, never put your hands or
feet inside the pallet changer or machine while the
setup indicator on the APC/AWC operation panel is
illuminated.
[Entanglement]

21.When clamping or unclamping a workpiece in the
chuck, ensure hands do not become trapped.
[Injury]

22.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 injury]

23.Before carrying out unmanned operation over
extended periods, or machining using flammable
coolant or workpieces, install automatic fire
extinguishing equipment.
[Fire]

24.The spindle might not be rotated by maximum speed
by conditions such as fixtures and tools used even if
length, the diameter, and the mass of the tool are in the
use limitations of the machine.
[Tool ejection by rotating spindle at high speed
forcibly/Machine damage/Serious injury]



TR (E
MACHINE OPERATION 43

25. R71r90y VEERBOREICIDEWESE. #
WOERAZPIEL. B —EXRPFICSEBRLS LSV,
[EmomiE. AFFH]

26.81(E. RITHOTAOT S LEEGHITIREZREATS
H, BENEEO—REIERF,. NTHEHAOAUEBFLRMZER
KFiehickFHEH 7O 5 LIES%ZE NC RICEEREUIRE
ZEREFULET, LD - T, BRoBHEGZ—KFEILES
e EF,. 7075 LESLHOREMBERERLTL
FEW, MIZHETULEWVEARER., BDEIIBU (=]
(UtEv k) F—%#L. NCHICZEShi7O05 A
ESEEELTLLREZW, i, —BELERIc7AOTS A
FMMNEZZE LS. IIHREZIC NC AICEES
ne707 7 LBS0EE. ERICOLBHZTEEELSHD
9, HBESTRESALLEZOYS LBHRI—BEL
BICEHEINZ BB B, HHEOEWICHIEERL
TLIEEW,

[ D FE B hENE. FiF]

Az
=H

<EHODEERICDOWVWT >

1. EMZELOHEIEI TR, MIFHZEERLTHST>T
CTEEW,
[TEORCHL., BiwoikiE, AFEHK]

2. F#HEERIE. RPZRITFBEVWTSEI WL,
[FiAFzh. ABSEH

AN

1. BEGPICRT PRIV HZEEE. Z0RRAZHEDL
O, HULTLEZ W,
[BEMOWIE. MIBEICEZE]

2. h—RoPEFIvIiE, BRIROIDSITHHZ LS
BHMEDI7—2NITddEEE, Bt —ERXEMICS
EIR<EE W,
[EEBEDOHUARS|, BEIEBPART Y VI OBREADH
CADERA]

3. MERBIUMIFICE. i, KFHEHDES LBz
ToTLEEL,

[BiDBEAIC K D INTREICERE]

4. BARBETICFARICMhBEWVWTEZWV, T, BF
Leligd. 3<IiBMNBVTIEE W,
[wirE]

5 YIHITENT—7ICEMULTWS L EC. THOEEZ®E
IEZEBVWTLREZW,
(SN TR PO miE]

25.Stop machine operation immediately and contact the
DMG MORI SEIKI Service Department following
malfunction of any device related to the door interlock
function.
[Machine damage/Serious injury]

26.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 | 7| (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]

A WARNING

<Spindle Rotation>

1. Before starting the spindle, check the machining
conditions.
[Tool ejection/Machine damage/Serious injury]

2. Do not open the door during spindle rotation.
[Entanglement/Serious injury]

/\ cAuUTION

1. If abnormal noise or vibration is generated during
machine operation, determine the cause and take
appropriate action.

[Machine damage/Impaired machining accuracy]

2. When machining a workpiece such as carbon or
ceramics which generate powder particles, contact the
DMG MORI SEIKI Service Department.

[Inhaling powder particles, Powder particles entering
slideway or gap between bearing]

3. Perform spindle and controlled axis test running
procedures prior to machining.
[Thermal displacement adversely affecting machining
accuracy]

4. Do not touch lamps used to illuminate the interior of
the machine during machine operation or immediately
following power OFF.

[Burns]

5. Do not stop spindle rotation while a cutting tool is in
contact with the workpiece.
[Cutting tool and machine damage]
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6. When the [EMERGENCY STOP] (Emergency Stop)
button or the | 7| (RESET) key 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. When the [EMERGENCY STOP] (Emergency Stop)
button or the | 7| (RESET) key has been pressed to stop
the machine while an APC/AWC cycle is in progress for
the machines with APC/AWC, carefully move the axes
after checking the workpiece and cutting tool for
damage.

[Workpiece and cutting tool collide or interfere with
each other]

8. If you have to work or crouch under the operation
panel, be careful not to hit your head on it.
[Injury]

9. 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 [x1] until the hard overtravel
status has been canceled.

[Interference between carriage and covers]

10.1f 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.
[Burns]

<Touch Panel>

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. Do not touch the panel with anything with a solid tip,
such as a ballpoint pen, anything sharp, or a fingernail.

3. Do not press more than one key at the same time.
[Machine damage by unexpected machine operation]

4. Do not use commercially available liquid crystal
protective film.
[Improper operation of touch panel]

5. Do not touch the panel while wearing gloves.
[Improper operation of touch panel, scratches]

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. Do not use cleaning fluid containing alcohol.
[Deterioration of touch panel/Machine damage]
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8-1 kRrZa1>v0v%
Door Interlock

A e A\ WARNING

1. BEICED. RP1o70v VBEEEERSBDOBITHNEL 1. The controls for the door interlock function are

DFET, BEHRODEBREICESITI1 T2 HERLLTIEEL, different in their names according to the specifications.
Check your machine specifications and read the
explanation below for the interlock function of your

machine.
<ATALT> <Type A>
BWzERATSEEEF. R7r>y0v 7T (BE) The door interlock function must be in the [NORMAL]
E—RIELTLEZW, K710y I KEEZ (B mode when operating the machine. If operating the
Ta4vYJ) E—RIcLUTEREFERT S LB, BIECSE machine with the door interlock switched to the
COBRHIEET I EZRHL. +ERLTES [SETTING] mode, awareness of the dangers involved
Wo RESSUVBBIBMECOVWTTHALIIEESIFAL and particular attention given to safety during machine
Fh. RZ1svyOyv oL (EvTr>Y) E—KRIC operation is essential. Only person who are trained
UTRET B EDTEXT, (ByTFr>Y) E—FRRR sufficiently in safety and machine operation are
RRTOREZRTULURERE. R71>570v78EZ (B permitted to switch the door interlock function to the
) E—RIKRULTLEZW, [SETTING] mode and operate the machine. Following
[0 FHIE hENE. HEIDIRIE. ASEM] completion of the operation, ensure the door interlock

is switched back to the [NORMAL] mode immediately.
[Unexpected machine operation/Machine damage/
Serious injury]

(1>5%0vI9FE—KR) ¥F—RAvFD [INTERLOCK MODE] key-switch
GBE) [NORMAL]
(tyT71>9) [SETTING]
Ao 0v99FE—F INTERLOCK MODE
& tyTaUY NORMAL SETTING
RERRZ Y TEY T VITE—R Status indicator SETTING MODE
A warNING

SETTING MODE| | o not approach machine without sufficient caution while
operating in setting mode.

bNCEIN Status indicator
<B%17> <Type B>
BWzERTEERF. K70y s (BE) The door interlock function must be in the [NORMAL]
E—RIELTLEZW, RPr>7OyI#EEE (FER) mode when operating the machine. If operating the
E—-RICLUTHEHEERT 3 L EF. BEICSZOBEL machine with the door interlock switched to the
FEITDZLZRHL, +9EBLTLEZW, BE2E L [RELEASE] mode, awareness of the dangers involved
UBWIRIEICOWTHA BRI EZ T AN, K71 and particular attention given to safety during machine
vaOy VkEE%E (BBRR) E—RICULTRET S CebhT operation is essential. Only person who are trained
ETFEY, (FBRR) E—RFREBTORMEEZKRTURLERER. R sufficiently in safety and machine operation are
TAvIOy VEEE BE) E—RIERLTLEZW, permitted to switch the door interlock function to the
[ FEE hEE. BIROBEE. AFEH] [RELEASE] mode and operate the machine. Following

completion of the operation, ensure the door interlock
is switched back to the [NORMAL] mode immediately.
[Unexpected machine operation/Machine damage/
Serious injury]
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RrA>o0y 78 RF—I1vF (FaERDL) O

(B%)

(BRER)
NV N = B
BE il

o~
S

Door Interlock key-switch (Manual Return Type)
[NORMAL]
[RELEASE]

DOOR INTERLOCK
NORMAL RELEASE

—
S

REERRZ Y7450y J@EERH

r

A B =
HHBER IR T K740y 9 ¥—%
BEACL, AMRETITERATIL,
AVEOyIBBRFOSVTORBES LV
TH—DEEA v E 0y I EHRETOEED
BRUEEHMOEHEFE2BOVRTLTY,
440y BRPIETRABEGEL T
MMODEEEILSTTFEL,

7=

A= A

©

REEXRRZVT

Status indicator INTERLOCK RELEASED

r

A WARNING

Never operate without safety
door interlock switch

in "NORMAL" position.
Failure to do so could cause
serious injury or death.

&

INTERLOCK RELEASED

7ON

Status indicator

L) metmimresimzE « RPo> o0y 2Hes

2. R7ZA4Y90Y VBEOBEPTALEERULEVWTLE
W,

3. AVYOYIBEEBET I LS. BILREEDHIT
TEBEFERALTIREEWL,

m OPERATION MANUAL “DOOR INTERLOCK FUNCTION”
2. Do not modify or remove the door interlock function.

3. Do not put too much confidence in interlock function.
Ensure safety procedures are followed at all times.

8-2 TF—4
Data

VA3 -

1. BERSnic707 54, EREAERICRESNTWS/INS
A=FBLCANENATEY RT—=FIE. Ky I7Yy
TEMORELTLLEEZ W,

[F—%5 DiEX]

am

/\ cAUTION

1. Back up stored programs, parameters set before
shipping and offset data.
[Data deleted]

] noTE

ertid, Ny o7y 7R TWEWT—F DIREICTT 318E
EDWT, EFZEaVWEtEA.

2. XEVVITPDREZTS LR, Bt —EXBMICS
EIRCIEE W,
[F—4% migk]

DMG MORI SEIKI is not liable for problems resulting from
destroyed programs or lost data that have not been backed up.

2. If necessary to perform a memory clear operation,
contact the DMG MORI SEIKI Service Department for
assistance.

[Data deleted]
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3. JAEVER #147 DERAIIXL v FES (APC T DBS).
#148 DEMTEBS. H&U #149 ® MAPPS TEER
HEBS /IEJI—-7ES (TEEBLEKRDIES) (3.
NC QMEH BUSY ICiRB T ICIFEBERZ ShEt
o DED, F—HYEFHOKRNBRRIELH D XA,
NC QIIEH BUSY LB DIFINY VT 50V RTD
RS-232C AAMIFE A ETITH, tOMETHIRZD
Z2FT, LIch-> T, EEBV/ AT EFES>TUBEITS
ga. HICEERLEBZ{TSBSICIRBESHEZRDb-
IERTZL5BNBEI-FIIATIT>TLESZ L,
[ Dikig]

3. The data stored in common variables #147 (pallet
number of machine loaded pallet, if installed), #148
(spindle tool number), and #149 (MAPPS tool
management offset number/tool group number, if
installed) is not updated immediately if the NC is busy.
This means data of these common variables are not
guaranteed in the timing of data updating. The NC
enters the busy state mainly caused by background
input/output processing through the RS-232C
interface. However, other processing could also make
the NC busy. Therefore, if certain processing uses the
data in the common variables above and when such
processing is very important, it is necessary to check if
the data in them have been updated to the latest
number using a user macro.

[Machine damage]

8-3 BEER LR

Precautions when Operating Special Specification Machines

a4

=B
I ——
AR OB TR, TOMRICHUEWAZLTLES
(A%

<EEORY >

1. BE3t D NC TIERIC. HEIREEERAE 36 £ 31 5ITE
LY BEEAORY hZRD 21581, “ HE@RLeE
3 HLV EEZRAAORY FOFEREOREERICH
IHEMT LB " (LITHE#HEWS) 28FLTLES
W, (¥58t)

2. EERORY NEWMD T3 L EF. ZLICEREDTES
ERIEEEL, BWYISARIC GEEESLE) RYVERBL
T EEWw, (5 31 RELRE)

3. ANEDEMENRERILT 6. EEAORY M ORENEE
HEoMNMAlc, BWFRAERZRIF. HADOKRIEFT Y
SOy VBEREORETFTEMOR/IFTLREEW,
(358t 4-1 IZARPSIEIEE) B TR, REMPREYY R
REEEBLTVWET, (AFvyaY)

4. EEMBIORRTRERER LTI yOY VHEEDOH
EERET > TLREEIW, (5-1 (EEBRETIRIR)

5. FRICHBIRBERFERZIZFXRER. AERBOF
HMEERIUREHETERZIFITLESL, (6-1 HEOA
)

SRIYhIL—2it&R>

ATYNIL—VDERICHRET S LER. HBREEILD

O “RHRBE " HRETY, Fllld. BaY—EZEM

leTEE< LS,

A WARNING

Optional specifications machines must be operated in
compliance with such specifications.

<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.

<Stacker Crane Specifications>

The stacker crane used with the machine has a capacity of
less than 5 tons. Only qualified personnel may operate the
stacker crane.
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9 Nc7OYSA
NC PROGRAM

A s

. THOEEEE. YIHIROZXD REPTIAKEREDINT
FRBEHEDPBEZDL > TRELTLLEI W, BEKT
MIFKHZRELMD EEF. BT —ERBPFIT
P TEX—h—[CSHRS IS,

[7—Y DRV L. EMOWE. ASFFH]

. MIFHE7—7. HIESITBRRGEDRREICED
ELT 5. BET7OT IV TREShBIMIEE
BEFRICE > TREGHRETHEVWIEDH DX,

BE7OV5SYJTRESNBIMIFZHZEEICLTE
BERDVBEEZRH > TIMIREEZREL TS,
[P—VDORUHL. EMOWE. ASEHK]

. 7RI LDHRHEVICEDANI ABLEDH, 21D
PYI<, EERTAT S LEZEBVWTLIEZ W,
[(BMATDOTH, REE. 7—IDORUHL. BHROMK
], ABEH]

, N AATESR 7 RL R, B TFShDGEWD
BRELTLIEEW,
gﬁ?ﬁ%w*%\7—7®ﬁ0mb\ﬁm®WE\A%
. BELTWA 7O 54601, IARTOEMICHIEL TL
3bIITREHBDEFRBA. BEELPBASNEBIBOENZ
+HMEEL- LT, REL 7OV S LZERL, Re%EE
BUTHMIZT>o>TLEZW, #BROiEEHE+HIEEET
7075 LZERL, IMIZTSE. 7—I7PHEIIR
IROEITEENHBDET,

. TOYSLADERTHRIZ. /SRIVREBRF—ZA1vF%E
] GRET) k(o] (REFRT) ofEIKRL. 70
IS LD RABIRESNBVNESICLTLEEW,

(B D FHIE hENE]

A WARNING

. Select the appropriate spindle speed, cutting feedrate,

and cutting depth. If appropriate operating conditions
cannot be determined, contact the DMG MORI SEIKI
Service Department or the cutting tool manufacturer.
[Workpiece ejection/Machine damage/Serious injury]

. Note that machining conditions vary in accordance

with the status of the workpiece, cutting tools, or
fixture. Conditions determined by automatic
programming are not necessarily the most suitable for
individual user's purposes.

Determining operating conditions is the sole
responsibility of the customer.

[Workpiece ejection/Machine damage/Serious injury]

. Programmer must create an easy to read and

thoroughly checked program in order to prevent the
machine operator from misreading or inputting
incorrect values.

[Component interference/Erroneous operation/
Workpiece ejection/Machine damage/Serious injury]

. Always check that the decimal place is correctly

entered during program input.
[Component interference/Workpiece ejection/Machine
damage/Serious injury]

. 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.

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

or || [OFF] position after completing program entry to
prevent the program being accidentally updated.
[Unexpected machine motion]

VAN

D—7bhER. BERBEDZSIE. HESMULHT—I
ROEBSDOEZRAAKETOT 5 LZEET 5D, FIIITT
MORE—FEICLTLEZW,

[7—7DRUHL., BMOWE. AFEHK]

/\ cAUTION

When machining forged or cast works, create a program
that takes workpiece shape variations into consideration
or perform pre-machining to determine a uniform cutting
allowance.

[Workpiece ejection/Machine damage/Serious injury]
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MAINTENANCE AND INSPECTION
A =i A\ DANGER

1. BRZULPHEILTLEZW, POEBIERERALLRK
BTITSEER, TAERLTLEZ W,
[RE. AFEH]

2, BRERIFER. BRIFLIKEFFELTESW,
[RE]

3. ERDPBAINTVWD LBREFESRTIEERIZ. BIRE
BAACyF% (OFF) OEICEL. BxRieTcOvyoLT
<TEEW,

L) #xiecOy o9 355 DWTIE, EIIBESEE &
WERAA W F "

4. BATELETSEER. RPERFLRETTTLE
0,

[EAAsh. BE]

5. BB “ mRFMEER " THBRCEZRARLTLIEE L,
[E&]

6. L. E—5. FSVA, ARICEFEZHVHERL L
URARBELT G EDRT/ RRERZET S L EF. THEA
OEWAER (FL—7) ZUPELTES W, HRE
ROULrHROLBEEEABSHDETDT,. SH5BVTL
EEW, FREVRERBESRTRAIBRETERREZER
DSZ, ERZEITOTLEEWV, PECER/IERERAL
FERETHERZTS LR BRIFLIEEFFRLTES
W,

[=E]

7. R5F - RIREERLUSMSE, HIEEEPIRIE/NRILD K 7 136
FRVWTLEE W,
[FZHPETDRIN, HEimDRKE]

8. MILMFBER LT, BIHHRITIBVWTLIES L,
(WD VF A, RIL b DIFE]

9. BBZEREAMITIZLEPBEITSLER. HRICAEI
X Z a7V PREDEHERNEE+2EEL TERET
TLESW, HEYr v R EZFEAL TEMZRS LT
LR BEILBWE S IKBBOD/INS Y R IT+H3ER
L. KETHRBBEDHSMELETIT>TILEE W,
[EmOmiE. AFFH]

Q) eamms
Az
= = |

1. BREERET 2 LS, BHICHEY —E RBFIC 2@
CEEV, RERRRELOEERERALTEEW,
[SHAENET. REMHET]

1. Turn the power OFF before performing maintenance

. Electrical wiring work is to be performed by qualified

and inspection procedures. If absolutely necessary to
work with the power ON, exercise extreme caution.
[Electric shock/Serious injury]

electrical engineers only.
[Electric shock]

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

locked at all times when performing maintenance
procedures considered dangerous if the power is ON.

m For locking the main power switch, refer to OPERATION
MANUAL “Main Power Switch”.

. When working inside the machine, the door must be

open.
[Locked/Injury]

. Provide clear warning that the machine is being

maintained and operations cannot be performed.
[Accident]

. Before performing maintenance and inspection

procedures inside the electrical cabinet or on motors,
transformers or machine lighting, confirm the plant
side power supply (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]

. Do not open electrical cabinet doors or the operation

panel except to perform maintenance and inspection
procedures.
[Dust and moisture entry/Machine damage]

. Do not overtighten bolts.

[Machine distortion/Bolt breakage]

. 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 damage/Serious injury]

LI INSTALLATION MANUAL

A WARNING

1. Consult the DMG MORI SEIKI Service Department prior

to performing replacement procedures. Use specified
parts at all times.
[Impaired machine performance and safety]



50

RS/ IR
MAINTENANCE AND INSPECTION

6.

7.

s

] noTE

Bt (OISR CHRERIB L TRELVLER. 5V IEERM
NOERERML TRELLERICEL T, Bt EEEaVE
A,

B EICEESBVWTLSREEW,

[&T]
BAICTEPYV IR G EREGYZBLBWVWTLSIEEI L,
[TEGEDIHATh. REx

BERIERLTWVWAMIL N, BEYRBEZ R o Ic¥itig
EDRIL S ICERRICRIBL TS LY,

[RIL DR, 7—2 /BR/VHIIRORUEL. #
WOWIR. AFEH]

BMZERT % & Ed. ATC BEMREROr>50Ov I8
EDEAVIOY IHEEZ “BM " ICLTLEST W, PO
/Y EM ICLTHRBEERT =R, BIECE<
DEBRHEFET S LERHML. TAEELTILESI W,
“E CRETOREEZRT LIRE., 15Oy I
BZ B IKRLTLEZW,

(D TR HENE. BMOBKIE. ASFH]

1090y VHREDHEPBRA LB ERLBVWTL S
‘l\o

1050y VBEZBRELEVWTLEEW, BKRLED
DI TRMZEERL TS WL,

VAN

YUL/ARNRILT, MEAZY b, 9—F Y MRV T,
Y—RE— I LBERRICBIEFICIIEBRZ U vBTL &
HICIKEBMHNBVWTSEE W,

[wireE]

PID K FPARICERFTHNBWTLSEE L,
[&E]

ERICHELTWSF— (RIE/RIL/HEE/FEHS
RARE) . BEROBETEELTLLESL,

HEHEAOF—GE. AENICRETIDEDLZVWE—
(. BOWEREBTHREL TSI,

BRILRIEKR, 7N VHBIWERKOIRIEEH ZE
BLBWTLEEW,
[EREERRY—Y VT (714/8—) OFE]
IO/ BEM/ V-7 M EDEEREYIZIBEDE
REICEDWAEZ LTSS W,

6.

7.

DMG MORI SEIKI does not accept responsibility for accidents
arising from the use of non-specified replacement parts or parts
replaced without prior consultation.

Do not climb on top of the machine.
[Falling]

Do not leave articles such as tools and rags inside the
machine.
[Entanglement in tool/Ejection from machine]

Bolts used for fixtures should be periodically replaced
with the bolts specified by DMG MORI SEIKI that have
appropriate strength.

[Bolt breakage/Workpiece, fixture, cutting tool ejection/
Machine damage/Serious injury]

Interlock functions including ATC manual operating
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/Machine damage/
Serious injury]

Do not modify or remove interlock functions.

Do not put too much confidence in interlock function.
Ensure safety procedures are followed at all times.

/\ cAUTION

Do not touch the hydraulic unit, coolant pump,
solenoid valves and servomotors during, or
immediately after operation as external surfaces reach
high temperature.

[Burns]

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

[Injury]

Management of keys supplied with the machine
(operation panel, electrical cabinet, auxiliary devices)
is the sole responsibility of the customer.

Keys not used on a regular basis (electrical cabinet
key) must be removed from the lock and stored in a
secure location.

Do not use chlorinated hydrocarbon, acetone, or
equivalent erosive solvent.
[Damage to synthetic resin parts or sealing (wiper)]

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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11 wwouns
DISPOSITION OF MACHINES

A s

1. BRZRETIEIIC. BRICEEINTWIERI -7
PIPHR—RZHAULTLESL,

2. HIHERNBLRENRIVARLEE K. REPHHD X
o FEICIFTEEZIL> TSRS,
[*E]

3. BEARAHAIVUYIPIFII VYIS, REBOEHER
WTHSAMRLTLIEZ W,
R, =8

VAN

|
BB RN, BRmEEDEETY, Eieuns
BlcHizb. BEADEEIBLROSNFET, BIEFRED

STIYIVIVICET 2EEDERE. SERBOERHLGEE
BFULTLES,

<HBE>

HEH. 7YX fFEH. 72V hREDRKR. BB
BEICBHAVWEDEDS X BYICAD LTI REL,
<ETFHE>
BENRIIKNOBFER. TZF. F—R—R. §HEARD
BEF#bm. 7 -7 AERE (TrI3—-7%) & #Es
K U@ U YA ZILAEDN. FEBREKICBEVEGDEDS
Z. YIS LTS IES W,

<NKRyFU>
Ny FUPEEBE. VYA 7ILAENMERREKICEEVNEG
bEOSZ, BYICLDLTLIEE W,

< tEAER G >
HFY. RE R—ILR U, RFUVT INILT 75 E OREMER
mIEINRT, BEERE LU TEYICAD L TS W,

<K—R>

R—REEE. RAEOREZIREIWD, 7R F vy HEE
FEEERE L TEYICAD LTSV,

<HE>

AN =2, V=2V NSHEE, HIEERNT —2KE,
IARTCDSHEBICITSENMEEINTWET, N0
BOLAHE L CSEOEINIE, EFfEENMMTORTNIERD
Ftho RN T 7ILTED. EEBREICBEVWGDE
feduy,

<IMIZEAEDRE>

MIERERRIG. RUD—RR—MEHATIADEEMTT
ETCWET, COEEMNU YA ZILEIRED. &BBREICH
BWShteDS X, BYICD LT IZE W,

<ER>

HRICHBL TWEIRTOERS LV CD MU YA 27)LE
BEH. BREBEICEEWEDLEDS 2. BYICLS L TLE
AN

A WARNING

1. Before dismantling the machine, remove the power
cord and air hose connected to the machine.

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. Dismantle high-pressure gas cylinders and air
cylinders after eliminating pressure.
[Bursting/Accident]

/\ cAUTION

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.

<Liquid>

Contact local governments when disposing liquids such as
lubricants, grease, hydraulic oil, coolants appropriately.

<Electronic Device>

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.

<Battery>

Contact local governments to check whether batteries and
dry-cell batteries are recyclable and appropriately dispose
them.

<Machinery Parts>

Appropriately dispose machine parts as recyclable resources
such as casting, sheet metal, ball screw, bearing, and valve as
scraps.

<Hose>

Appropriately dispose hoses as recyclable resources or plastic
waste after having drained the liquid inside.
<Refrigerant>
Refrigerants are used in all cooling systems such as oil
coolers, coolant cooling units, 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.
<Machining Chamber Observation Window>
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.
<Document>
Contact local governments to check whether all the related
documents and CDs attached to the machine are recyclable
and appropriately dispose them.

SX-MC-B01
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1  Hifem e sEs®
AXIS CONTROL AND MOVEMENT DIRECTION

IITREREEE 7075 LADOBRICOVWTHALET, This section describes movement along the controlled axis and
its relationship with the program.

F oA
Spindle Head
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1-1 HEHEORFEDOEZ ETAT S L LETOENE

Axis Movement in Machine and Program

EflEEoBRE AR (+ 7AME) FRDED TY,

The travel directions (+ direction) of the controlled axes are

described below.

<ERDEHE >
<Actual Axis Movement>

+Y

A

+Z

<7OUVZLETOEFHE>
<Axis Movement in Program>

Al o)
Spindle Side Spindle Side
N BEIERS EEROEE (+ AM[) 7075 LEDEZE (+ AR)
- FEANSBThH (TEDREG#MNS T—7 | —
X Al -
i AN EBZEE D TE) ERDOEE &R U,
aos | THERISANSETE (7-UH5IE | o .
Y EE _ ?_% o
THE | ommhzReBE e o T L) FEOmE <FL
7+ eSS UIEEET—TALEES>TW
Z =, |THEANSETR (TROEEMNST—T | TIENBEEAL L. TREZHAINS
ZR5ME) RBTFF (V—oHh 5T EDOEGREEZ R 5M
&) cBE,
T—TIHLEE> TWTIENEL EEZ S
B T=7I | T ' LEHh SR TEEED & TERE 7Tz EN S BTREEIED
B,
Cor;\t;ﬂled Unit Actual Axis Movement (+ Direction) Axis Movement in Program (+ Direction)
Right when viewing from the spindle (right
X Column when viewing the workpiece from the The same direction as actual movement.
column).
i i i Q. . .
Y Spindle U_p V\_/hen viewing f_rom the spindie (up when The same direction as actual movement.
head viewing the workpiece from the column).
If the tool is assumed to move while the table
Away from the spindle (away when viewing remains stopped, the tool moves away from
V4 Table the workpiece from the axis of rotation of the | the column when viewing it from the spindle
tool). (away, when viewing the cutting tool rotating
axis from the workpiece).
If the tool is assumed to move while the table
B Table Clockwise when viewing the table from the remains stopped, the tool moves

top.

counterclockwise when viewing the table from
the top.
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2 GH#EE
G FUNCTIONS

Az
=H

COMABICEHLTWS 7OV S LRBBRAICTELEA
KIROIMT I MR ERBAGMIFZEZ T2 ITRFL. B
ZIREBULTIT>TLEZ W,

L) zosics#hilcnan G I—RiEDWT, $25WEE 5483
HMICOWTIE, SIIEE X — N —EROBURSHEEE SR

A WARNING

The programs herein are only for reference purpose. For
the actual machining, study the machine specifications
and optimized machining conditions sufficiently taking
safety into account.

m For the G codes not explained in this chapter or further details,

refer to the instruction manual supplied by the NC unit manufac-

TLEE W, turer.
2-1 GId—K—EX
G Code List

G I—NIZEEHEE - BIENET, PRL X G &EFNICH
CHEUBIC LD, SN0y INEDLSBIMIAED.
Fle. EINEDLSBIEET SN % NC ICHEfR S 2L
<9,

FRLAGIFEL<EEICL>T, #2070y I DRESHNED
SOSBBEHREZEONIEZERLUET, G I—RICIXRD 2 ELE
NHOERYS,

GIO—NRiF. ZOOA—RIEFINEBVWDETEUTHD
MMCE-> T, RO 2EHICHITESNET,

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.

The numerical value following address G defines the
commands written in that block.

Depending on how the G codes remain valid, they are
classified into the following two types:

=Rl Heae Type Function
JyvyayhkGd—R (00 |ESINT7OVIICERD One-shot G code (G codes | Valid only in the specified
TI—70O G I—R) B in group 00) block.
ETE—4J/)LGIO—K (007 B—2IL—70OMmon G J— Modal G code (G codes in Valid until another G code in
IW=TUHND G a—R) RAESINDETEY groups other than group 00) | the same group is specified

fc& 21X Go1, GO0 IFE'E—4 L% G O— R (00 7' )L— L4
@GJ_H) —C‘_g_o

For example, GO0 and GO1 are both modal codes, that is, they
are G codes in the group other than group 00.

o770y 7 FETG BEW

GO01 is valid up to this block.

] NoTE

7A=Y MNE-EIEFRTIES LT ZE W,

GI—RiE ERZ7I—TTHNIEVWDTHER—TAYIIC

BSTEET,

BE—7II—70GIA—RERELU7OYZIc2 DU EEST S &L

BTES UG I—RAEMICAD £,

4, GA—R—BXRICO>TWAWGI—R, H5VEHHT AT
YarOMFWTWRWG OI—REESTZ L, BEICT 5 —LA
(P34) NEREINFET,

5 GIBCHEERRESULRWTTIOTSLERTTDE. 7o7—A
(P33) MEELET,

6. M OTEDHNTVNS G I—RiF. BREAKS 2\ =]

(Vteyh) F—%#ULEHE, ZOGI—ROREICRZZ &

R ULERT,

fe12 L. G17, G49, G54, G94, GI7 [ DWW T, (WEvk)

F—EELTH, ZOGI—ROREILHEST, KTI—THT

BIRENTWS G I—ROREEICED FT,

N =

1<

1.
2.

Specify the codes according to format order.

More than one G code may be specified in the same block if their
G code groups differ from each other.

If more than one G code, belonging to the same group, are
specified in a block, the one specified later is valid.

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.

When a program is executed including a G code without number,
an alarm (P33) occurs.

The NC establishes the G code modes, identified by the
symbol, when the power is turned on or when the | 7| (RESET) key
is pressed.

Concerning G17, G49, G54, G94 and G97, however, pressing the

(RESET) key does not establish the G code mode of them but
the G code selected for each group remains valid.
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7. RSBy EVTIEG84, G74 DERIO 7Oy 7ICc M29S_ &34 7. For synchronized tapping, specify “M29 S_" to the block just before

LET, the block containing G84 or G74.
O BE A ATYzY
d—K gJi—7 e X5 R—Y
GO0 [BR O 66
GO1 BAR R @) 67
oo | %8
Go2 FM#ERE/ N\ hILEE/SBEEmE/ RiEmRE et m A 7
76
01
G02.2 A VRY 2 — MMERIEE AT A 81
oo | %8
GOo3 MR/~ ALERE/ e EmE/ REmE REETAR A 71
76
G03.2 A VRY 12— MERIREE AT A 81
GO4 RO/ ATFI Ry T 0 83
Go5 o | EESHENE I (SEERIHE / SSS 5 /N
G0S.1 BEBRESI | (A BBHE) /5SS B P/
GO7.1 21 R A 85
Gog BRI T / SSS i on | %
G09 o | TI¥IRRRYT O 90
— e 93
G10 F—%5 X AE O 187
G11 F—HREE—RF Pl 0O -
G12.1 o1 REEREEE— R A —
G13.1 BEEBRF v+ > )L E—R A —
G15 18 BEEESF vl A 95
G16 TREEEIE S A 95
G17 XpYp FHE Xp @ X BE o ldF DFITHR O 9
G18 02 ZpXp FiE Yp Y #E 737 DT ) 96
G19 YpzZp FiHE Zp | Z EhE foldF DF 4T O 96
G20 06 AYVFAN O —
G21 AN N O —
G27 Fam (L77LYRR) BRFzvY O 08
G28 RS (L77LY2R) BR @) 98
G29 Ba (L77LYRA) hSDER O —
G30 00 B2/83 BARR (LIV7LYAR) B O/0 98
P TO-F 1Y TLT P LY REER o -
G31 Ay THEEE O 100
G31.1 AETEERF Y 7 A 100
G33 01 nLYIn A —
G40 07 IERBEFv VI O 193
G40.1 . ) . .
(G150) 15 ERRARGIEF Y EILE-R A 102
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O: % A ATvay
a—-K | -7 thae X% ~R—Y
G4 07 TERBIEE O 193
Gt | 15 | ESAEHEERA A 102
(G151)
G42 07 TERBER O 193
ooy |15 | EEsEEEERL A 102
G43 TERMIE + O 1%
G43.4 08 T BsctmAsE (5171) A 104
G43.5 TEEmSHE (5147 2) A 105
G44 TEBRMAE- O 188
G45 TEMBEMIE R O 105
G46 o0 TEBEREIE O 105
G47 TEAMIBMIE 2 FHEK O 105
G48 TERIBIE 2 &/ O 105
G49 08 IEERTEFv Vel O 190
G50 11 RT—U T x e o)/ TATIITILES—A A=Y (ADEX) A 108
G50.1 19 TOSYTINIS—AA—IFr o)l O 12
G51 11 RT—UVT/TATSRTINIT—A A=Y (ADREK) A 108
G51.1 19 TASNTINEIST—AX—Y O 12
G52 00 O—NILEERRE O 114
G53 TR AR SR 4R O 115
G54 " 7 — 2 EEAER 18I O 116
G54.1 BINT — U EEAERRIR A 118
G54.2 23 Glé5a T — 7 hr BT A 308
G54.4 27 7 — 0 REREMIE A 119
G55 7 — 4 BERER 2 EIR O 118
G56 T — U EEAER 3 ER O 116
G57 12 7 — 2 EERESR 4R o 116
G58 7 — 2 EEAER 5 IR O 116
G59 7 — 2 EEAE% 6 IR O 116
G60 00 —HEMIE RO O 125
G61 ATHI NI MY TE—R O 138
G62 . BB 1—FA—/NF1 RE—R O 139
G63 Ty TE—R O 138
G64 PIHIE— R O 138
G65 00 <o O L O 127
G66 NOOE—FILIEHL BEESIEHL) O 127
G66.1 14 Y/OE—FIILEHL (BE70y 7HEEL) O 127
G67 RUOE—FIEHLF v &)L O 127
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O &BE A ATYay
ad—R Th—7 Hae X4 R=Y
Ges EEEE/ 3 RITERE A i
G68.2 16 74— F v EERRE (ERENIES A 140
G69 FEZEEERF v o)L,/ 3 RITEEZHF v > I/ T « —F v EEERETE A 130
(ERIEMIES) Fr>tEil 132
G73 EEREANRY U T O 223
WYy THA I/ Ry F T 033
G74 WE Y THA DI/ RIS v TY O .
17
G76 Tr7AVIR=Y YT T O 248
G80 RBFEETAV7ILF v >t O 213
G81 2Ry hRY YT T O 219
G82 NV IR=YTHA I O 219
G83 09 NBFEETA VI AN Ry i o) @) 225
Ty THA I/ Ry F T 533
G4 TYTIAIN/RRS 97917 O oo
G85 R=U>THA o) O 221
G86 R=U>THA o) O 221
G87 Ny IIR=U > TH1T) O 248
G88 R=U>THA )L O 222
G89 R=U>THA )L O 222
G90 03 FIVYa—rES O 135
GO1 AV LAYEIES O 135
G92 0 D — U BERROEE / FHREOIRRE DKE O —
G92.1 T—UEER7U Yk A 136
G93 AYVIN—=REF A LFED A 136
G94 05 EHED O 136
G95 EOERE D A 137
G96 17 [E 3R — 7 fl1E A —
G97 FEE—EHE+F v L A —
Go8 0 R&BFEET A 7)1 =2 v LR LANJVENR O 213
G99 NBIFEET 1 7L R EALARIER @) 213
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O & A ATz
a—K gJh—=7 Hae X4 R—Y
G300 — DR (FEyF) O 22;
G301 — A EDR (RFEEY F) ) 222
Gz | — BRLEOA (5Ey7F) O o
cas | — BRLOR (RELyYF) o o
G304 N i ML, BT DS O o
csos | — FRIETLOR o o
G306 — MPEIEIE] (k1) O 264
G307 — FISMETEL (HE ) O 266
G308 — PUAAEITTIE] () O 267
G309 — roA AT () O 269
G313 — aFERYs/O707 5 LEEL O 320
G320 — BHENDH L/ BEEHAIOS 2 OFH L A —
G323 — | EYUBEOYIOMEHL A —
G324 — BRI LERANEDOY V7 OFHL A —
G325 — BB TERBERHOY I OMHL A —
G332 — MIE— RBR O 146
G370 — | EEEAOY YOS L A -
G388 — TEBEF—YERAH ) —
(G389 — | IBBEF—Y5FHL O —
G400 — E-FIESTFr ot A —
G412 — EMEIEIRE (CwW) A —
G413 — I L EMEIEIRE (CCwW) A -
G414 — a BEMEIEISMA (CW) A —
G415 — BEMEIEISMEl (CCW) A —
G424 — U FEEHl D A —
G425 — FEEID YA L 7O A P B O < A —
G426 — PY A T X T A -
G427 — ARy RBID A —
G428 — rag Ry Y D A —
G429 — NS RRPANT A —
G430 — Ty NEIY A 2L AARART v KEID A —
G431 — A S EHI D A —
G432 — k5w 7 40 A -
G433 — B MR A —
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O 1EE A ATV3zy

d—k | =7 Hee X% ~R—=Y
G434 — FOdA KRB 2L A —
G435 — SRAIEYEIY 2L A —
G436 — . Z274—RBEFAVL A —

ERMITT )L -
G437 — dA—FRTy N1 7L A —
(G438 — mART Yy N7 A —
G439 — NYHAIWRBFTA I A —
G450 — IREMI Y 2L A —
G451 — MBREM T Y 7L A —
G452 - \ RIS 2L A —
BEREET 7L
G453 — BEARRIYIEIY - 7L A —
G454 — ANUANLRLCTDT1 I A —
G455 — AMDSDHEID YA T A —
G456 — AE LD <IFHEED U1 2L A —
mERO T 7L — -
G457 — A LtoF—8BEmIRO Y1 I A —
G480 — NILNIR—=ILS 17 A —
G481 — F—oH15) A —
NBFINT =TT )L - N
G482 — ATy RNTYITILTATIL A —
G483 — TUy RYAI)L A —
O:Standard  A:Option

Code Group Function Division Page
GO0 Positioning O 66
GO1 Linear interpolation @) 67
Circular interpolation/Helical interpolation/Spiral interpolation/Conical OIOINI 68
G02 . . ) 71
interpolation, CW (clockwise) A 76

01
G02.2 Involute interpolation, CW (clockwise) A 81
G Circular interpolation/Helical interpolation/Spiral interpolation/Conical OIOIN! 68
03 ) . : 71
interpolation, CCW (counterclockwise) A 76
G03.2 Involute interpolation, CCW (counterclockwise) A 81

G04 Dwell/Exact stop O 83
High-speed high-accuracy control Il (high precision contour control)/SSS 84
GO5 00 control AIA 89
GO05.1 High-speed high-accuracy control | (Al contour control)/SSS control AIA gg
G07.1 21 Cylindrical interpolation A 85
G08 High-accuracy control (look-ahead control)/SSS control O/IA gg
G09 00 Exact stop @) 90
G10 Data settin O 93
9 187
G11 Data setting mode cancel O —
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O:Standard  A:Option

Code Group Function Division Page
G121 Polar coordinate interpolation mode A —
G13.1 21 Polar coordinate interpolation cancel A —

G15 Polar coordinate command cancel A 95

G16 8 Polar coordinate command A 95

G17 XpYp plane Xp: X-axis or its parallel axis O 96

G18 02 ZpXp plane Yp: Y-axis or its parallel axis O 96

G19 YpZp plane Zp: Z-axis or its parallel axis O 96

G20 Data input in inch system @) —

G21 06 Data input in metric system @) —

G27 Zero (reference position) return check @) 98

G28 Machine zero (reference position) return O 98

G29 Return from zero point (reference position) O —

G30 00 Second/third, fourth zero (reference position) return OI0 98
Ggg(;g Floating reference point return O —

G31 Skip function O 100
G31.1 External high-speed skip A 100

G33 01 Thread cutting A —

G40 07 Tool radius offset cancel O 193
(((3;%(}) 15 Normal direction control cancel mode A 102

G41 07 Tool radius offset, left O 193
G411 15 Normal direction control ON (left side) A 102
(G151)

G42 07 Tool radius offset, right O 193
G421 15 Normal direction control ON (right side) A 102
(G152)

G43 Tool length offset, + O 122
G43.4 08 Tool center point control (type 1) A 104
G43.5 Tool center point control (type 2) A 105

G44 Tool length offset, — O 188

G45 Tool position offset, increase O 105

G46 Tool position offset, decrease O 105

G47 00 Tool position offset, double-increase O 105

G48 Tool position offset, double-decrease O 105

G49 08 Tool length offset cancel O 190

G50 1 Scaling cancel/Programmable mirror image cancel (negative magnification) A 108
G50.1 19 Programmable mirror image cancel @) 112

G51 11 Scaling/Programmable mirror image (negative magnification) A 108
G51.1 19 Programmable mirror image @) 112

G52 Local coordinate system setting O 114

G53 00 Machine coordinate system selection O 115
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O:Standard  A:Option

Code Group Function Division Page
G54 Work coordinate system 1 selection @) 116
G54 .1 12 Additional work coordinate system selection A 118
G54.2 23 Workpiece position offset for rotary axis A 308
G54 .4 27 Work setting error offset A 119
G55 Work coordinate system 2 selection O 118
G56 Work coordinate system 3 selection O 116
G57 12 Work coordinate system 4 selection O 116
G58 Work coordinate system 5 selection O 116
G59 Work coordinate system 6 selection O 116
G60 00 Uni-directional approach O 125
G61 Exact stop mode @) 138
G62 Automatic corner override mode O 139
G63 13 Tapping mode O 138
G64 Cutting mode @) 138
G65 00 Macro call O 127
G66 Macro modal call (call after execution of axis movement commands) @) 127
G66.1 14 Macro modal call (call in each block) O 127
G67 Macro modal call cancel @) 127
G68 Coordinate rotation/3D coordinate conversion A :]12(2)
G68.2 16 Setting feature coordinate system (Tilted working plane command) A 140
G69 Coordjnate rotation cancel/3D coordinate conversion cancel/Feature A 130
coordinate system set cancel 132

G73 High-speed deep hole drilling cycle O 223
Reverse tapping cycle/Pecking 233

G74 reverse tapp?ng cycle/Deep hole @) 235

reverse tapping cycle

G76 Fine boring cycle @) 248
G80 Hole machining canned cycle cancel @) 213
G81 Spot drilling cycle O 219
G82 Counter boring cycle O 219
G83 09 Hole machining canned cycle Deep hole drilling cycle o 205
G84 Tapping cycle/P_ecking tapping cycle/ o 233
Deep hole tapping cycle 235

G85 Boring cycle O 221
G86 Boring cycle @) 221
G87 Back boring cycle @) 248
G88 Boring cycle O 222
G89 Boring cycle O 222
G90 Absolute command O 135
Go1 o Incremental command O 135

G92 Work coordinate system setting/Maximum spindle speed setting O —
G921 00 Workpiece coordinate system preset A 136
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O:Standard  A:Option

Code Group Function Division Page
G93 Inverse time feed A 136
G94 05 Feed per minute mode O 136
G95 Feed per revolution mode A 137
G96 Constant surface speed control A —
G97 " Constant surface speed control cancel A —
G98 Initial point level return (hole machining canned cycle) O 213
G99 10 Point R level return (hole machining canned cycle) O 213
G300 — Arc (equal interval) @) ggg
G301 — Arc (random interval) @) ggg
G302 — Line-at-angle (equal interval) O ggg
G303 — Line-at angle (random interval) @) ggg
G304 — Pattern cycles Rectangle/grid @) ggg
G305 — Staggered grid O ggg
G306 — Circle cutting inside (finishing) @) 264
G307 — Circle cutting outside (finishing) @) 266
G308 — Frame cutting inside (finishing) @) 267
G309 — Frame cutting outside (finishing) @) 269
G313 — Calling the load monitor macro program O 320
G320 — Macro program call (automatic centering/automatic measurement) A —
G323 — Macro program call (sensor offset) A —
G324 — Macro program call (automatic tool length measurement) A —
G325 — Macro program call (automatic tool breakage detection) A —
G332 — Cutting mode selection @) 146
G370 — Macro program call (reference face measurement) A —
G388 — Writing tool offset data O —
G389 — Reading tool offset data O —
G400 — Modal command cancel A —
G412 — Accurate circle cutting, internal CW A —
G413 — Accurate circle cutting, internal CCW A —
G414 — Accurate circle cutting cycle Accurate circle cutting, external CW A —
G415 — Accurate circle cutting, external CCW A —
G424 — Rectangular milling cycle A —
G425 o Flat milling cycle S:ec-t:iggeu\:\?arum Hing eveiewin A o
G426 . :—'\\:Veoc_t:igglilvaar”milling cycle with A .
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O:Standard A:Option
Code Group Function Division Page
G427 — Circular pocketing cycle A —
G428 — Rectangular pocketing cycle A —
G429 — Inner track machining cycle A —
G430 i . Circular circumferential pocketing A .
Pocketing cycle cycle
G431 . Recta.ngular circumferential A .
machining
G432 — Outer track machining cycle A —
G433 — Inner accurate circle cutting A —
G434 — Trochoid machining cycle A —
G435 — High-speed side milling cycle A —
G436 — Z-feed grooving cycle A —
High-speed machining cycle
G437 — Corner pocketing cycle A —
G438 — Rectangular pocketing cycle A —
G439 — Helical hole machining cycle A —
G450 — Convex hemisphere cycle A —
G451 — Concave hemisphere cycle A —
G452 — External oval machining cycle A —
G453 — Mono-shape canned cycle Internal oval machining cycle A —
G454 — Helical threading cycle A —
G455 . Recta_ngular milling cycle from round A .
material
G456 — Concave chamfering cycle on cylinder A —
Chamfering cycle
G457 — Keyway chamfering cycle on cylinder A —
G480 — Bolt hole drilling cycle A —
G481 — Arc drilling cycle A —
Drilling pattern cycle
G482 — Line-at-angle drilling cycle A —
G483 — Grid drilling cycle A —
2-2 GO0 BXDIC LB TRDOBE

GO00 Positioning Cutting Tool at Rapid Traverse Rate

GO0 lF. BEDEETIEX#BEIEIRBICIESLET,

GO0 IF, BHICRDEMFZSE B EEICHERLET,

1.

AT REtA

TEAT—7ICEDITBEE,

jimngas

TENRT—(CiERL TWERWRET, XOIEESHICTE
ERES B EE,

AN

MIPICEED TIRZBHIELZES. TRERICES
MHBENWC EZHERBL TS W,

By specifying the GO0 command, all axis movement
commands are executed at the rapid traverse rate.

The GO0 mode is usually used for the following operations:

1. At the start of machining:
To move the cutting tool close to the workpiece.

2. During machining:
To move the cutting tool, retracted from the workpiece, to
the next programmed target point.

/\ cAUTION

When moving the cutting tool at a rapid traverse rate
during machining, make sure that there are no
obstacles in the tool paths.
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3. MIKRT
TEXZT—IOh6RmITBDEE,
GOOX_Y_Z ;
¢ GO0 oo, BXDOBHED
XYy Z e R EEE(E

1. GOO TXE.Y#E LV Z@HZzRAKICIES LT UHITREZ
BEISE 358, TERRBUTULREMBLESREZ
BRERICIIBEDE A XEl, YBHELT ZHMORED
EEZERELT. TERRICEEMH BV EEERLT
<fEEW,

[F#5. #momBiE]

2. GOOEST. EA X XHBERICYHERBHSIELD. Y
EgERIc X EeBEIEZE, TEII7OJSLTES
UIiE&DH, RAIZE->TBEHLET, DX, —F
DIEARICEET R E (FVRYYay), BSRAMEE
TEELTWELTH, ROTAY /D707 5 LHRT
ShFEd, 7075 LR, 7—7&0TF5%E+0E
BULTLEZW,
AYRIZIAVFIVvIDEMN - EHIITER/INTA—YR
ETHYIDEZDZENTEXT,

No. 1193

0: I VIRIYaVvFzvI7EY (BREEKORE)
1:AVRIYaIVFIvIEYD
[TREI—VDFH]

s

3.

At the end of machining:
To move the cutting tool away from the workpiece.

Specifies positioning at a rapid traverse rate
Specifies the positioning target point

/\ cAuUTION

1.

2.

If X-, Y-, and Z-axes movements are specified in the
same block in the GO0 mode, the tool path is not
always a straight line from the present position to the
programmed end point. Therefore, when specifying
positioning in the G00 mode, make sure that there is no
obstacle in the path of positioning, which is determined
according to the traverse rate of the individual axes (X,
Y, Z).

[Interference/Machine damage]

If the Y-axis is moved after the X-axis, or the X-axis is
moved after the Y-axis, by a GO0 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.

The validity of in-position check can be switched by
setting the parameter below.

No. 1193

0: In-position check invalid (default setting)

1: In-position check valid

[Interference between tool and workpiece]

] noTE

1. BEDREE, BERIVOBEDA—NTA KRRy FTHE
TEEI,

2. BEEEGP. BENRILOEDA—NZARIAAYFZ 0" ICT
ZEREDEFTONT. 7OV LR—KELEREICRD FT,

3. GO0 &E—70Ov7IC G50.1,G51.1 2SI D&, PRLZAXY,
ZIEET—A A=Y DI EHD 2 WNEF v ILEICRD, EiF
ST A A=Y DFRLEEEICED £,

1.

3.

The rapid traverse rate is adjustable by using the rapid traverse
rate override switch on the machine operation panel.

If the feedrate override switch is set to “0” during automatic
operation, the programmed rapid traverse is not executed and the
operation enters the feed hold mode.

If the G50.1 or G51.1 command is specified with the GO0
command in the same block, addresses X, Y and/or Z specified in
this block are regarded as the reference or cancel axes of the
mirror image function and coordinate values of these addresses
are regarded as the center of the mirror image function.

2-3 Go1 tTHIED Ic X B2 TEDEREED

G01 Moving Cutting Tool along Straight Path at Cutting Feedrate

EDEER A DEICTEZE mm BB ohZ FI—R
ZERLTESLET,

GO1X_ Y Z F_;

¢ GOT et BEiRUEIES
XY, Z e, R EEE
S EDEE

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

Specifies the linear interpolation mode
Specifies the cutting target point
Specifies the feedrate
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G 1&AE
68

o=
A FE
GO1 IBS T, & ZISUHIEELEWES., X BigEkic Y
HEBEBIELD., YEBERICXBEBHEIED L, BT
Oy OMEELEBNELRICKRT I 3RicrO7TOY VHEH
Mehadn<c, d—FEoEirhillzHEH< LB ET,
2Fb, A—FEHoBEEEHITENTEZFEA, TVRY
VAVFIvIEEPICTHEI—FHBOBEERT I EN
TEXY,
AVRIYIAVFIVvIDEMN - BAHIITR/INTA—YRE
THIDEEZZIENTEXT,
No. 1193
0: VRV YavFzvIEN (BHHFEHORE)
1:AYRIYaVYFvIEM

g

/\ cAUTION

When the cutting speed is high, if the Y-axis is moved after
the X-axis or the X-axis is moved after the Y-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

0: In-position check invalid (default setting)

1: In-position check valid

] NoTE

1. —EG01 IS5 T D&, RIC GO0, GO2 %% W& GO3 2 & DE U
TI—7D G A—REESUARWVWERED, GOl ABEESNTWE
—g_o
CDESBGI—RE, E=FILAGOA—REVWWET,

Q) Ga—rZL—FiconTid, ‘G O—R—EFE" (57 ~—
V) #SBL TSIV,

2. EDEE(F, BENRKILDEDA—NTARIA Yy FTESLE
EDWREICH LT 0~ 200% THETE£Y,

3. FAO—RTEDREEZ—EHESURVWRETIE. XDEE(F
0" TF, Lich>T. 7OV SLEETL THEBEE AT IC.
BEEIC 75— (P62) AERENET,

4. GOl &EE—7Av7IC G50.1,G51.1 £ TH&. FRLAXY,
ZIETT—A A=Y DORIEH 2 W EF v >ILEIcED. ElE
ST —AA=YVDOHRLEZEICRD T,

1. Once the GO1 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.

G codes which remain valid until another G code in the same
group is specified are called modal G codes.

m For the G code groups, refer to “G Code List” (page 57) .

2. The cutting feedrate is adjustable by using the feedrate override
switch on the machine operation panel in the range of 0 to 200%.

3. The feedrate data is “0” until an F code is specified. Before an F
code is specified, the machine does not operate. In this case, an
alarm message (P62) is displayed on the screen.

4. If the G50.1 or G51.1 command is specified with the G0O1
command in the same block, addresses X, Y and/or Z specified in
this block are regarded as the reference or cancel axes of the
mirror image function and coordinate values of these addresses
are regarded as the center of the mirror image function.

2-4

Go02 Pl (RFEtAM). Go3 Fil#RE (REFEtAR)

GO02 Circular Interpolation (Clockwise), G03 Circular Interpolation (Counterclockwise)

G03

1. XY FEOMIM (BREAR)
G17 G02(GO03) X_Y_IL_J_F_;

G17 G02(G03)X_Y_R_F_;
2. ZXFEOMI

G18 G02(GO03) X_Z_I_K_F_;

G18 G02(G03) X_Z_R_F_:

G02

1. Circular arc on XY plane (when the power is turned on)

2. Circular arc on ZX plane
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3. YZ¥EDAMm 3. Circular arc on YZ plane
G19 G02(G03)Y_Z_J_K_F_;
G19 G02(G03)Y_Z_R_F_;
* G17,G18, G19..cocvciirnee. FI5M D S E R AE Selects the plane where a circular arc is
defined.
¢ XY, Z e FIaM D #& R AR Coordinate of the arc end point.
o 1 d K Mo Eas SO FE TOEEH A Distance and direction from the start point to
1A the center of arc.
* R FIM D 4% Circular arc radius
P s *KDEE Feedrate
m “G17,G18, G19 I TR " (96 R—3) m “G17, G18, G19 Selecting Plane for Machining” (page 96)
g t noTE
1. —fRMIC. FEIEIENE G17 @ XY FETITWE T A, ZX FME. 1. Generally, circular arc is cut in the XY plane (G17). When cutting a
YZ FETCHEIIIEIY % & =id. G18, G19 TEEmAEES L T2 circular arc in the ZX or YZ plane, select the plane by specifying
20, G18 or G19.
2. HMO¥EROHFSOEKIFTTEROED TY, MIlA 180° DiF 2. The sign (+, —) accompanying the radius R indicates as shown
G, RIF+EE5THESTETT, below. For 180°, either positive (+) or negative (-) is used.
R>0 Fsm A 180° LU DI R>0 Circular arc of 180° or smaller
R<0 | M3MA 180° U DM R<0 Circular arc of 180° or larger
3. MMO¥RRZESTZDHE. UTOXRHZHL-ILENHNE 3. When specifying arc radius R, the value must satisfy the following
ER condition.
L <R T T
2 - ~
e N
R: FIMDH#E (mm) // \\ R<00D&=DM
Arc Radius (mm) / - \« ArcwhenR<0

// \ Center \\

L HMDBENSREETDE l

HREERE (mm) \
Distance from the Arc Start \
Point to the Arc End Point \ R>0D&=DMM
along the chord (mm) \ Arc when R>0
AN
N 01
DR
Center
s N
Start Point

\

4, 2O EFERF,. HO¥ERZJLKTESLTLEZIW, £M%Z R 4. When cutting a full circle, use |, J, and K to specify the radius. If

TESLTH, BARSKANPRAUMIFERICE<ZENTE. [ circle radius is specified with R, innumerable circles that have the
NEESHBVHNSE T, same start and end points can be defined.

5 LJKERZRARBICIESULEZERMELRSN. |, J, K IFER 5. When |, J, and K are specified with an R command in the same
ENEI, block, the R command is given priority and I, J, and K commands

are ignored.
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6. Ml 180° DML (M) DOMIEMIES DB =AY 0°,90°, 180°,
270° (MM 1,2,3,4 DAIE) D EELANE. HMFL%E | J KT
EAHLTLIEEW, AMALE R TEST 2 ERNMBEDSEIC
BWTRENET DIZFENH D ET,

ah

6. Use |, J and K to specify the arc center unless the arc consists of a
half-circle having 180° as the center angle and the apex oriented
0°, 90°, 180°, 270° 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.

2

e
N

~
C

7. EEGHOFROIBEDRIGEE | J K TESL TS W,

RTIES LIcBA,
WBAE D E T

8. G02,GO3 DEIES ERA—T70OY 7 lc G43, G44, GA9 i85 T %
&, BEITZ Z2—50 (P70) NERSINET,

FTERECLDHORONIEREICERES NG

9. G02,G03 EE—7HAvY7Ic G50.1,G51.1 i8S 5&. 7RL
AX Y, 22— XA—=IOREBH 2 W EF v > /LI
D, BEIT—AA—YDRDEIEZEEICRRD T,

& 602, G3 FFEICEE N > L#D + D5 - HE%E B THRL
%9, GIAIEGI7 O XY TETK ZHO + 15 - HE %S B
HEIH G2 1o 0 £ 5,

%l :
G02, Go3 DfEFAAI (1)

®

(-60.0, 50.0)

X.Y)

00001;

G90 GO0 X70.0 Y50.0;.eveeeeeeeeeeeeeeeeeerreeeeeenns @
ORI (L 151010 R )
GO3B J-50.0; c.veeeeeeeeeeereeeeeeeeeaeeeeesesaesesessaeseseseeenaeenees

g

N

500 mm/min XD EE T, REFET
HEOMYE (Hoths @ h5H
DD Y- AMIT 50 mm)

\ 1
_/

~
W,

4

7. When the circle center must be accurate, use addresses |, J, and
K.

If address R is used, there are cases where the circle center may
not be set accurately due to the error in calculation.

8. When the G43, G44 or G49 command is specified with the G02 or
GO03 (circular interpolation) command in the same block, an alarm
(P70) is displayed on the screen.

9. If the G50.1 or G51.1 command is specified with the G02 or G03
command in the same block, addresses X, Y and/or Z specified in
this block are regarded as the reference or cancel axes of the
mirror image function and coordinate values of these addresses
are regarded as the center of the mirror image function.

@ GO02 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. Inthe G17 XY plane, for example,
the G02 command generates a clockwise arc by viewing the arc in
the negative direction from the positive direction in the Z-axis.

Example:
Programming using G02 or G03 (1)

+X

<« YIHIED
Cutting Feed

Cutting along a circle
counterclockwise at a feedrate of
500 mm/min (The distance from the
start point (@) to the circle center:

MEITI AR ERRARALBDOTX, Y
FEBLEEA

GOT X—60.0; ... ®

50 mm in the negative direction of
the Y-axis)

] noTE

For a full circle, X and Y are not specified
since the start point and the end point
are at the same position.
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il : Example:
G02, G03 DfERASBI (2) Programming using G02 or G03 (2)
A
29 — o
&
Y > +X
o
N
&
\ A
28 | 28
~— YJHIXD
Cutting Feed
00001;
G90 GO1 X28.0 YO F500; ..cceeeeeeeeeeieeeeeecciniiies @
Y 20.0; e @)
GO03 X18.0 Y30.0 I-10.0;...ccevrrriirerrerirenreeeensnennns ® @ IcREEHAROMEEIE (3% Circular cutting (counterclockwise)
10.0 mm) to ® (Radius: 10.0 mm)
§ zzcii000rbnizR100E & itis possible to specify R10.0
BEHULTHENFEVEE A instead of 1-10.0 here.
GOT X=8.0; e )
G02 X—28.0 Y10.0 R20.0; ...coevvenereeereneneenenneneenens ® G ICESFAAOMIEIE] (R Circular cutting (clockwise) to B
20.0 mm) (Radius: 20.0 mm)
GO Y—10.0} e ®
GO02 X—8.0 Y=30.0 R20.0; ....ccervemrreerreerreeeresnenens @ @ |lcEEHAAO ML (R Circular cutting (clockwise) to @
20.0 mm) (Radius: 20.0 mm)
GOT X180} eeeeeiee et
G91 GO3 X10.0 Y10.0 R10.0; ..ccevveriereeceee ® @ IcEEEFAAEOMIEIE (3% Circular cutting (counterclockwise)
10.0 mm) to @ (Radius: 10.0 mm)
@, GI1 DAY L AYHIIESRD @ Since the commands are specified in
T, X10.0,Y10.0 iF. FMOIHEEHL the G91 incremental mode, (X10.0,
SR ETOERHRERLF Y10.0) indicates the distance from
9, the start point to the end point of the
arc.
GO0 GOT YO, ettt @ 7IYY3—RrES Absolute command

2-5 Go2 AU AILERE (BEtAR). Go3AY AJL#ERE (REFsHAM)

GO02 Helical Interpolation (Clockwise), GO3 Helical Interpolation (Counterclockwise)

1. XY FEDOAY 57)L4EE 1. Helical interpolation in the XY plane
G17 G02(GO3) X_Y_Z |I_J_P_F_;
G17 G02(GO03) X_Y_Z_R_F_;

2. ZXFERDOANY )R 2. Helical interpolation in the ZX plane
G18 G02(G03) X_Z_ L K_P_F_;

G18 G02(G03)X_Z_Y _R_F_;
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3. YZFEDONY N LR
G19 G02(G03) Y_Z_X_J_K_P_F_;
G19 G02(G03) Y_Z_X_R_F_;
* G17,G18, G19...cccooevrrunee. AU NILEBOFERE

¢ XY Z e AU D)L DR S EE
L T R <

DETOIEREE AE
. By FH

AU DR OFE
*EDRE

(96 ~—3))

L) “G17, G18, G19 T FEREIR ”

T

NUBIVEROBIRNS AN B)LEREOF

3. Helical interpolation in the YZ plane

Selects the plane where the helical
interpolation is executed.

End point of helical interpolation

Distance and direction from the start point of
helical interpolation to the center

Number of pitches
Radius for helical interpolation
Feedrate

m “G17, G18, G19 Selecting Plane for Machining” (page 96)

] NoTE

1. FetAmE. REtAEE. TENST—VZRTHILET,
2. NUAIEER, TEEHESANCSL TOAEMTY,

3. ANUNIIYHIZERTSTHY I T, TERMBIERESTERX
Th,

4. RERICELENIANBETE. PERIITIAEEA.

5. FESIEAIMCHScEDREZIERLET, ATV ILLEDF
BRICLDEDEEETEDEDREICITEVWDHZDT, BiR
HORENEMOEIREZHEZ B NLSICL TSV, BEiFEH
DEERIRDELSICBDET,

EffORS

ERREODERE = F x MDD &

1. Direction of helix (clockwise/counterclockwise) is determined as
viewed from tool to workpiece.

2. Inthe helical interpolation mode, the tool radius offset is valid only
for an arc.

3. Inthe block where the helical interpolation is specified, it is not
allowed to specify the tool length offset.

4. Inthe helical interpolation mode where address R is used, address
P cannot be used.

5. F specifies the feedrate along the arc. Since the actual feedrate
differs from the feedrate specified by F in the program, the feedrate
along a linear axis, which can be calculated as the following
formula, must not exceed the machine limit.

Linear axis length
Circular arc length

Linear axis feedrate = F x

TEBE
Tool Path

l

S

EffEHDORS
Length of Linear Axis

monoss 7 Y
Length of
Circular Arc F DXk D EE
Feedrate

1. EvF#HP OEREREE 0~99 TY,

2. EvFHENODBE, PRLAPRERTEEXT,

1. “P” (the number of pitches) can be specified in the range of 0 -
99.

2. If the number of pitches is “0”, address P can be omitted.
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il : Example:
ANYAIERE (Go2, Go3) DfEERBI Programming using helical interpolation (G02/G03)

$30

i o
- __ M60 x P2.0

P20 DRLYID Y 30
Thread Cutting Tool (Pitch 2.0 mm)

—Z < Z0 —>»+Z

ELxy. TR0
Relief: 2 mm Locus of the Cutting Tool

00001;

N1;

G90 GO0 G54 XO YO ..eeeeeeeiieeiieeeiieeesiee e @

G43 Z30.0 H1 S1590 T2;

MO03;

Z-30.0;

G01 G41 X12.0 Y-18.0 D1 F80;...evveeeeiiiiieieanns @

GO03 X30.0 YO Z-29.7 R18.0; ...eevrveeernrrerneernnenn, ®

1-80.0 Z-27.7; e @-@

X12.0 Y18.0 Z-27.4 R18.0; ....cevveiererceere e

GO00 G40 X0 Y0;

<hUoOY—KRAl>\WwWT> <Lead Angle>

ROMD &S IC=AEF abc ZHABDOEREICE ST & E. As shown in the next figure, when triangle abc is wound around
MR ac KMEDHIIRZ SHEE WWE T, SHEICA> T=AR.  acylinder, the oblique line of the triangle forms a curve, which
maFOWEEFOBEEENIEL. RUIKKRDET, 2D s called helix. If a groove having the section of triangle or
DEEREED=ZAF abc D Lcab=0%2RUDJ—RKAEL  square is created along the helix, it forms the tread. Zcab = 6
WEYT, AL—XICR YD IMIETSHic. @ ~® D of triangle abc to form the helix of this tread is called the lead
gEE, 2OU—RAZEEUCICLET, U—RAIFROXH  angle. In order to cut the tread smoothly, movements 3) -
5RHET, above must have the same lead angle. Lead angle can be
calculated as the following formula:

tand = L
and = —75

1 12

c 12 11—

N
w
iy
[$;1
()]
-
[o+]
o
3
J;j
o
T
[Ty
L
N '
I
H?\;“

0: U—RA()
Lead Angle (Degree)
L: JU—R (mm)
Lead (mm)
D: R UDER (mm)
Thread Diameter (mm)

1) - 1) - @
<770—-FHEIMOEE> <Approach Arc Radius>
F7O0—FHEMOF 7O—FERIE. ROFEZ®/LCT D The radius of the approach arc must satisfy the following
ENHDEI, conditions.
TE¥R <r (F7O-F¥RE) < MI¥E Tool radius < r (approach arc radius) < Machining radius
TEHF A5 mm EITHEE 30 mm Z LEAERICRAT By entering tool radius 15 mm and machining radius 30 mm
5&. TROAPESNET, to the inequality above, the following can be obtained.

15<r<30 15<r<30
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2

3

r=18mme&UZE9,
<7 70—FMlDOM% R EE>

F7O—FHMOABNKRETE D, P TO—FICHEHE
nHHERI,

e, RAMNNSTEZ L, PTO—FI2EEICHIE
[CHEfT ZRREEN P D ET, CDZEEERBLT. 77
O—FMIMOAAE 90° ICLET,
F7O—FHMOFOEEF, 77O—FEREMITHERE
LD, X120, YO ICBDET, ThLbh. AMDKBE @
l&. X12.0,Y-18.0 [cxh £,

From this, r = 18 mm.

<Coordinate Values of Approach Arc Radius Start
Point>

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 into consideration, the inside angle of the
approach arc is determined to be 90°.

The coordinate values of the center of the approach arc are
calculated using the approach radius and the machining
radius; X12.0, YO. The coordinate values of the start @ are
then calculated as X12.0, Y-18.0.

@-® ) 2-@
<770-FHEiTOY—RK> <Lead in Approach Arc>
AL—=ZCRUYIDMIZ{TS>dlc, V—RAZELYE To execute thread cutting smoothly, the lead angle within
BZRENHDFET, the approach arc must match the lead angle of the thread
to be cut.
MI¥EFE  EvF (U—K) Machining radius : Pitch (Lead)
=770-F¥&F L (U—R) = Approach arc radius : L (Lead)
MIFEFEIIOmm. EvF2mm. 7 7O0—FFZF 18 mm Since “machining radius = 30 mm”, “pitch = 2 mm”, and
&D “approach arc radius = 18 mm”,
30:2=18:L 30:2=18:L
Ulehi> T, LOBIERTREDLSICED T, Accordingly, value L is obtained as follows:
L=12mm L=1.2mm
<770—FK0 z @#izE= > <Z-Axis Movement Distance During Approach>
7 7O0—FHEIMORAAN 90° LD, ZOMEINIE 1/4 FALIC Since the inside angle of the approach arc is 90°, the arc is
BOERIT, 2D, Z7O—FHMDY—RK12mm D a quadrant. This means that one fourth the lead 1.2 mm in
14N ZHOBEBICHEDET, DD, AN -G I the approach arc is the movement distance of the Z-axis
REETAAOMIITr 7O—F 95 =20 Z#HOBEEIL during approach. That is, the Z-axis moves 0.3 mm during
0.3mm IC&ED £, approach motion along the approach arc @ — ®). The Z
coordinate value at the completion of approach is therefore
calculated as shown below.
Z.-30.0 + 0.3 =-29.7 Z: -30.0 +0.3=-29.7
+Y
A
30| @
T T <
~ ~
// \\
/ 7 Z7a—FHil \
/ DS
/ Coordinate Values \
/ of the Center of \
Approach Arc
/ @ \
®| (X12.0, YO) ©l0)
+X
-30 |
\
\
\
\\ /
N @ -
N (X12.0, Y-18.0)
~ S -
-30 |(®
@®@-@®->-60-0->0 (&Mm) 3) ®-> @ -6 > ® — @ (full circle)

< Z#HBEE>

M), ZHOBEBHERZEYF (U—K) 20mm i
BHDERY,

Z:-297 +20=-277

<Z-Axis Movement Distance>

Since this movement generates a full circle, movement
along the Z-axis equals the pitch (lead), 2.0 mm.

Z: -29.7+20=-27.7
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9) @
<#FEATOY—K>
770—FAMTOY—RERUICHRB 0,

L=12mmIc&bF7,

<HEITFEED Z HhBEIE >
F7O—FEO Z#BEgE SR UICHRS2H. EIFHIMD
U—R12mm D 1/4 N ZEOBEEICKEDFT, DOF
D, AN®@ - ® ICXFFAROMIITRFEEEDZ
HOBEIEIL0.3mm ICHRD FT,

Z:-27.7 +03=-274

<HEFFIMDHE =R >
RFBNORBHIRETED &0 RIF2DICKFELDHND
Y. Ffeo AADNESTEBH L. RITDESITMIAEIK
BT DPREENHDET, O EZERL T RIFH
MOAAEZ 90° I LET,

WIFHEIMOFOEEZEE, 7 7O—FHIMOAFOEZE S E U
T. X120, YO ICHDFET, ch&h. AMOKRE @ (3.
X12.0, Y18.0 ICH D £7,

49) @-
<Lead in Escape Arc>

The lead in the escape arc is the same as that in the
approach arc.

L=1.2mm

<Z-Axis Movement Distance During Escape>

The Z-axis movement distance during escape is equal to
that during approach. Therefore, one fourth the lead in the
escape arc 1.2 mm is the distance the Z-axis moves during
escape. This Z-axis movement distance during movement
along the escape arc @ — (® is thus obtained as 0.3 mm.
Z: -27.7+03=-274

<Coordinate Values of the End Point of Escape Arc>

If the inside angle of the escape arc is too large, escape
motion will take a time. Conversely, if it is too small, the tool
may interfere with the face to be machined. Taking these
into consideration, the inside angle of the escape arc is
determined to be 90°.

The center of the escape arc is taken at the same point as
the start point of the approach arc (X12.0, Y0). Therefore,
the coordinate values of the end point (8 of the escape arc
are X12.0, Y18.0.

+Y
A
30| (@
T T T <
- ~
s ~
/ (X12.0, Y18.0)
/ \
/
/
/
[
®|
+X
=30 | (X12.0, YO)
\ iMooz |
\ Coordinate Values of /
\ the Center of /
\ Escape Arc /
AN /
AN /
~ s
~ ~
~—_|__--
-30((®
< EHOEREE & XD EEDRSHH > <How to Calculate Spindle Speed and Feedrate>
<MNI%&H> <Cutting Conditions>
YIHEE 150 m/min Cutting speed 150 m/min
FEh1 [OERHD DF v IED 0.1 mm Feed of tip/spindle rotation 0.1 mm
E i EERERE Spindle speed:
1 \ 1000 x 150
N =R _ 1000V 1000 x 150
- D n x 30
— in-1
1590 (min”) = 1590 (min-")

N : EEEEEE (min™)
vV IHBRE (m/min)
D:Av%E (mm)
EDEE

N: Spindle speed (min‘1)
V: Cutting speed (m/min)
D: Tool diameter (mm)
Feedrate:
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F1(D1-D2) 159 x (60 — 30) Fe F1(D1-D2) 159 x (60 — 30)
F= D1 = 60 = D1 = 60
= 80 (mm/min) =80 (mm/min)
F1 = feZeN F1 = feZ°N
=0.1x1x1590 =0.1x1x1590

= 159 (mm/min) =159 (mm/min)

F1: P8R EDED  (mm/min) F1: Feedrate on the cutting line (mm/min)
D1: 1 UC&E (mm) D1: Thread diameter (mm)
D2: AvH&E (mm) D2: Tool diameter (mm)
f:E®1[EEHDDF Yy 7DED (mm) f: Tip feedrate per spindle rotation (mm)
2 hUUIDAYTDFv T Z: Number of tips mounted in the thread cutting tool
s ] noTE
1. ARRLCOEERFTRORICHED T, 1. For O.D. thread, use the following formula:
po 101 +D2 F1(D1+D2)
- D1 F= D1
+Y
=7
Workpiece
T \ > +X
6 D1 /
¢D2

2. ERETKRDI(EFHLETHSEETT, TEX—H—DHFO 2. The values obtained above are only for reference purpose.

T ERSEICLT, MIE&ENH. FTHOERESSCEDREZ Determine the appropriate cutting conditions, spindle speed, and
KHTLIZE W, feedrate by referring to the tool manufacturers' catalogs and

technical documents.

2-6 Go2 AEZ A/ M#MEE (KEtAM). Go3 AEZHA/H#MEM (REFtAR) (A7 3Y)

GO02 Spiral Interpolation/Conical Interpolation (Clockwise), G03 Spiral Interpolation/Conical
Interpolation (Counterclockwise) (Option)

MIlEEOIBSICNA T, EEDD#EId1EEH/-D D  Spiralinterpolation can be specified by the circular interpolation
FROEHBEZIER T2 L. ASSHEBEEDFT, command together with the number of rotations or the
increment/decrement of the radius per rotation.
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COBESEHEOERICES 1 BHOBEESZMA. £ D
DBES 1 LERH D DEREZREST &, M#EMEER

Conical interpolation can be specified by specifying spiral
interpolation together with an additional axis of movement, as

DEI, well as the increment/decrement of the position on the
additional axis per spiral rotation.
+Y
-X
-Z > +7
+X
-Y
BEEHE Spiral Interpolation

1. XY FHOEES = #HHE
Spiral interpolation in the XY plane

G17 G02(GO3) X_Y_I_J_Q_L_F_;

2. ZX FHDBS =

Spiral interpolation in the ZX plane

G18 G02(G03)Z_X_K_I_Q_L_F_;

3. YZ VHEDBE = HHE

Spiral interpolation in the YZ plane

G19G02(G03)Y_Z_J_K_Q_L_F_;

+ G17,G18,G19 oo, TAE ZHEOTFHEEE Selects the plane where the spiral
interpolation is defined.
XY, Z e TBEE DR RER Specifies the end point coordinate of the
spiral.
¢ Ld, K e BEEDBAHNSBEE=ORLETOIER  Specifies the distance and the direction from
EAHE the start point to the center of the spiral.
¢ Qe B = EEEH-DDOEROERE (R Specifies the increment/decrement of the
ES radius per rotation (as a radius value).
L TR ElEDE# (N#ERELDIEDE) Specifies the number of rotations (positive
value without a decimal point).
E TR EDRE Specifies the feedrate.

s

] noTE

1. BEE. FEOBRE (Q cEEOEHK (L) onwFhhieD

ZEHLTLRE W, ERUICHEDERE (Q KEEED

B (L) F fboESEISBBNICHESNTT,

2. ¥EOBREE (Q cOEoER#K (L) ZRKICIESULILEEK,

FEHHZHEFEREDBRE (Q MNMELEINET,

1.

Generally, specify either the increment/decrement of the radius (Q)
or the number of rotations (L). The omitted value (increment/
decrement of the radius (Q) or number of rotations (L) is
automatically calculated using the other specified values.

If both the increment/decrement of the radius (Q) and the number
of rotations (L) are specified but their values contradict each other,
the increment/decrement of the radius (Q) takes precedence.
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3. EEOEE (L) B ERULOEDETIESLET, fIZE 4
B& o0 #IES ULWEEICIE ‘L5 &D EIF TS LET,

4. IBLSEEEBISEZESITDE. 77—LA0 (P35) MEELE
—g_o

5 ZRLAXY.ZLJLKQLFUADFTRLRAEESTDE, 7
Z—L (P33) MEELET,

6. [MOEEFHOMATRICEESINTWRWEE(F, 7F—L4 (P33)
MEELET,

7. BESNEHEN., BREREKSERDENEFTENED &
E77—L (P33) MEELFT,

8. BESINKIEBREEN. SSOBBAREFENMNEDEET S —LA
(P33) MEELFT,

9. ARICIES TE2HDMBEAEDLEIIMERICLD £9, ZOHENR
T, ERICHEABEDESNET,

10. XD REF, BERRE—EICKRDET,

1. TERBEE (G41,G42) LHAEDEICKL2AFHMEIETEEE
/\JO

12. AMFEIEE I G17, G18, G19 ICHEWET, FEE—H LR 2
DOF7 RLAICTI|ELTH G17, G18, G19 [ & 2 FmE D H il
EWETVWET,

13. BB =EEICIE RIBEMIMIEH D £ A,
14, ¥FEOBREL L UE S DEREN SKOSNDKRIMABEIAS
SRERELIDREVWEE, 7T7—L4 (P70) DMHEELZET,
15. FSM#ERE (G02, GO3) THRA¥EREMBRFRDENI/INTA -5
EELTOE ., BBNICBEEESMBICAEDFT,

16. SBE=HEFEUNOENARICES SN EEE, BEZDHE
BICEBL oMb mELE T,

i :
BEZE B OERS

<

BH%R= : X0.0 Y100.0
TV 1—MES

<Absolute Command>
G17,
G90 G02 Y20.0 J-100.0 Q-20.0 F5000;

10.
1.

12.

13.
14.

16.

Specify the number of rotations (L) as a positive value without a
decimal point. For example, to specify four rotations plus 90°,
round the value up to five and specify “L5".

If a value exceeding the programmable range is specified, an
alarm (P35) occurs.

If an address other than X, Y, Z, I, J, K, Q, L, and F is specified, an
alarm (P33) occurs.

If a rotation plane axis is not specified completely, an alarm (P33)
occurs.

If the sign of specified increment/decrement amount is opposite
from that of the difference between the start point radius and the
end point radius, an alarm (P33) occurs.

If the sign of designated increment/decrement amount is opposite
from that of the movement direction of height, an alarm (P33)
occurs.

The axis combination that can be simultaneously specified
depends on the specifications. The combination within that range
is arbitrary.

The feedrate is the constant tangential speed.

Simultaneous control combined with tool radius offset (G41, G42)
is not possible.

The arc plane always follows G17, G18, and G19. The plane arc
control is carried out by G17, G18 and G19, even if specified by
the two addresses that do not match the plane.

There are no R-designated arcs in the spiral interpolation.

If the end point position obtained from the increment/decrement
amounts of the radius and the height is larger than the error at the
end point of the spiral, an alarm (P70) occurs.

. Normally the spiral interpolation is automatically enabled with the
arc commands (G02, G03) when the difference between the start
point radius and the end point radius is less than the parameter
setting value.

When an axis other than the spiral interpolation plane is
simultaneously specified, other axes are also interpolated in
synchronization with the spiral interpolation.

Example:

Programming using spiral interpolation
Start point: X0.0 Y100.0
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<AVILAVTIVES>
<Incremental Command>

G17;

G91 G02 Y-80.0 J-100.0 Q-20.0 F5000;

k/

> +X

Fsk#ERE

Conical Interpolation

1. XY FEO M #EAE

Conical interpolation in the XY plane
G17 G02(GO3) X_Y_I_J_Z_Q_L_K_F_;
2. ZX FE O M

Conical interpolation in the ZX plane
G18G02(G03)Z X K LY Q L _J F_;
3. YZ FHEO M #HEE

Conical interpolation in the YZ plane

G19G02(G03)Y_Z_ J K X Q L I F_;

+ G17, G18, G19

FIstERE O FERE

FISE D EEAR

® 2 DL HE#EDBENSHEMEDFLETDIEE

gyl

@ EOD1OMBEE 1 EEHLDOES
DIEHE
XY FED ®:1,J@ : K

XFHEODO O:K 1@ :J

YZFED ®:J KD |
BES 1 EERSID OFXROERE (FEE
w)

ElERD O (NERE L DIEDE)

EDREE (EfR#hz S0 roEiRER)

Selects the plane where the conical
interpolation is defined.

Specifies the end point coordinate of the cone

(@ Two of these specify the distance and the
direction from the start point to the center
of the cone.

(@ The other one specifies the increment/
decrement of the height per spiral rotation.

In the XY plane, D: 1, J @: K

In the ZX plane, ®: K, 1 @: J

In the YZ plane, ®: J, K @: |

Specifies the increment/decrement of the
radius per rotation (as a radius value).
Specifies the number of rotations (positive
value without a decimal point).

Feedrate (tangential velocity about the linear
axis).
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] NoTE

1.

10.

11.

12.
13.

14.

15.

Bl :

<

BEF. Sc0EEE (,J, K. ¥R0oERE (Q). FrEEER
DEE L) OWThHhOEDEESLTLIIEE N,

B :
XY FERIOBE. K. Q £lEL oWwshhed%
BRI 5,

G17 G02(GO3) X_Y_I_

HRUCESOEBRE (J, K. ¥*E0ERE (Q) IfiEEE
OE%E L) 1. HOESE,SBENICEHEEINET,

FEOERE (Q chEoE# (L) ZRBICES LI EI,
FEHHDHHIGFEDIERE (Q MMELEINKT,

BEOERE (,J K CEEOOH (L) ZRRKCERLLEE
IZ. PEDHZHEEESOERE (LJ K MEEEINET,

*EOEREE (Q cHTOEREE (,JK) ZRKEIESLLE
Ele. FENHBHRIFFEDOERE (Q PELESNTT,

EEROER (L) BN BRBUDEDETESLET., AIZE 4
A& 90 2B U IWERICIE ‘L &¥D EIFTHESLEY,

ETHEEZBZ5EBZEN T2 E. Po7—L (P3B) MEELE
ED

PRLAXY,ZLJLKQLFUNDTZ RL REESTDE. 7
Z—L (P33) MHEAELFET,

EEEFHEHOMMNERICEESN TLWAWEEIF, 75—L4 (P33)
MEELET,

BESNLBRED. BRFFERFFIEOEDE/FSHED &
E75—L (P33) BFEELET,

BEESNIBREN. SSOBEFARNEFSNIEDEET T —LA
(P33) MAELELET,

FERICIES TEZ2HOBEAGLEIFERICEDET, TOEHHEN
T, ERICHEHAEDESNET,

EDEEE, BEREE—TEICRDFT,
TERME (G41,G42) LHAEDEICLZAKFHEIEFTEEE
/'UO

PRIFEI%IC G17, G18,G19 IR WE T, FEE—HLAB2
DOF7RLAICTEELTH G17,G18, G19 IC & 2 FEDMAIMN
i ZITVERT,

BRFECRAFEREEI TERBZRRICEST &, MY
BT —/SRUYIDEDIMINTAEY .

AR D ERE
B @ X100.0 Y0.0

77V Ja—MES>

<Absolute Command>
G17;
G90 G02 X20.0 1-100.0 Z-80.0 Q-20.0 F5000;

1.

J_

10.

1

12.
13.

14.

15.

Generally, specify the increment/decrement of the height (1, J, K),
the increment/decrement of the radius (Q), or the number of
rotations (L).

Example:
In the XY plane, specify one of K_, Q_and L_.

Z_

The omitted values (among the increment/decrement of the height
(I, J, K), the increment/decrement of the radius (Q), and the
number of rotations (L)) are automatically calculated using the
other specified values.

If both the increment/decrement of the radius (Q) and the number
of rotations (L) are specified but their values contradict each other,
the increment/decrement of the radius (Q) takes precedence.

If both the increment/decrement of the height (I, J, K) and the
number of rotations (L) are specified but their values contradict
each other, the increment/decrement of the height (I, J, K) takes
precedence.

If both the increment/decrement of the radius (Q) and the
increment/decrement of the height (I, J, K) are specified but their
values contradict each other, the increment/decrement of the
radius (Q) takes precedence.

Specify the number of rotations (L) as a positive value without a
decimal point. For example, to specify four rotations plus 90°,
round the value up to five and specify “L5”.

If a value exceeding the programmable range is specified, an
alarm (P35) occurs.

If an address other than X, Y, Z, |, J, K, Q, L, and F is specified, an
alarm (P33) occurs.

If a rotation plane axis is not specified completely, an alarm (P33)
occurs.

If the sign of specified increment/decrement amount is opposite
from that of the difference between the start point radius and the
end point radius, an alarm (P33) occurs.

If the sign of designated increment/decrement amount is opposite
from that of the movement direction of height, an alarm (P33)
occurs.

. The axis combination that can be simultaneously specified
depends on the specifications. The combination within that range
is arbitrary.

The feedrate is the constant tangential speed.

Simultaneous control combined with tool radius offset (G41, G42)
is not possible.

The arc plane always follows G17, G18, and G19. The plane arc
control is carried out by G17, G18 and G19, even if specified by
the two addresses that do not match the plane.

Conical cutting, tapered thread-cutting and other such machining
operations can be conducted by changing the start point and end
point radius and specifying the linear axis simultaneously.

Example:

Programming using conical interpolation

Start point: X100.0 Y0.0
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<AVILAVTIVES>

<Incremental Command>

G17;

G91 G02 X-80.0 1-100.0 Z-80.0 Q-20.0 F5000;

-Y +Z

2-7 G022 1A VY 21—l (BEtAMA). Go3.2 vk a— M A (REEHAE) (AF>3Y)
G02.2 Involute Interpolation (Clockwise), G03.2 Involute Interpolation (Counterclockwise) (Option)

1. XYFED- VR 12— 1. Involute interpolation on XY plane
G17 G02.2(G03.2) X_Y_|_J R_F_;
2, ZXFERDA VRY 12— NER™ 2. Involute interpolation on ZX plane
G18 G02.2(G03.2) X_Z |_ K_R_F_;
3 YZFEDA VR 21— M 3. Involute interpolation on YZ plane
G19 G02.2(G03.2) Y_Z J K R_F_;
I I A A AR 12— MR O REE End point of involute interpolation
¢ L K e AR 12— MRROBEAN SERH @A Distance and direction from the start point of
DETOEE &AM the involute curve to the center of the base
circle
* R BB OHE Radius of the base circle
O e EDRE Feedrate
@
ORE)=
Start point
@': BELE
@ Present position

@ : RO HISERMICSIWERDOESR
1 VIRY 12— MNHIRIE, MO =EROQ@ DKL DD DELED T,
Contact point of the tangent drawn from point (D' to the base circle
@ Involute curve is the set of point ' which satisfies “arc W@ = Line D'@".

B

Base Circle
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] NoTE

1.

G022, G03.2 &, FEICREIENGEN > fcED + hS - ARERT
ML ET, & ZIEGI7 D XY FETIE. ZEHD + 15 - AH
B TRET AN G022 ICEDFT,

1.

Rotation direction of the involute curve (G02.2, G03.2) is
determined by viewing the involute curve from the positive side of
the axis which is not included in the selected interpolation plane to
the negative side. On the XY (G17) plane, for example, clockwise
direction viewing from the positive side of the Z-axis to the
negative side is defined as G02.2.

2. AYRY 21— MHROBEB L RRIE. BHROWBEZANS 2. The start and end points of the involute curve must be taken within
100 EERDIAIC L T RE W, 100 turns from the point where the involute curve starts.
3. G022,G032 DIER/T. ROEETFZ—LIKCIREDET, 3. Inthe G02.2 or G03.2 mode, an alarm occurs in the following
cases:
s EMEREINTVWEWNESE + The end point is not specified.
s LJLKOWIFNBIESINTWERNWEE » None of |, J, and K is specified.
o R EEBAOFRON—ETDES (10,J0,K0) ZLTWB & + A command (10, JO, KO) which locates the start point and the
= base circle center at the same position is specified.
e BAHDZWIEKANERMANICHZ &= « Either the start or end point lies in the base circle.
s RMESINTVWARWNWEE + Ris not specified.
* R<0 « R<0
4. AVRY 21— MEEE—RPBICIESTRELR G I—REZTEICRL 4. The G codes which can be specified in the involute interpolation
ESCIS mode are as follows:
Go04, G10, G17, G18, G19, G65, G66, G67, G90, G91 G04, G10, G17, G18, G19, G65, G66, G67, G90, G91
5 AYRY1—MEBEE—RRICIESTERWG I—RZ TR 5. The G codes which cannot be specified in the involute interpolation
LET, mode are as follows:
G05.1 Q2, G07.1, G12.1, G16, G31, G31.1, G31.2, G40*1, G41, G05.1 Q2, G07.1, G12.1, G16, G31, G31.1, G31.2, G40*1, G41,
G42, G41.1 (G151), G42.1 (G152), G41.2, G42.2, G43, G43.4, G42, G41.1 (G151), G42.1 (G152), G41.2, G42.2, G43, G43.4,
G43.5, G44, G45, G46, G47, G48, G492, G51, G51.1, G53.1, G43.5, G44, G45, G46, G47, G48, G492, G51, G51.1, G53.1,
G60, G63, G68, G68.2, G69, G96 G60, G63, G68, G68.2, G69, G96
1 G0 ZHERTBRE. TERBEE—RREIS—ICRDET *1  An error occurs when G40 is specified in the tool radius offset
N TERBEEX VYV EILE—RPEFIS—ICHEDETA. mode, but not in the tool radius offset cancel mode.
2 GAOZERITSE. IERBEE—RFR>IS—ICRDEYT *2  An error occurs when G49 is specified in the tool length offset
N IERBEF VY EILE-—RFRFRIZI—CEDEFEA, mode, but not in the tool length offset cancel mode.
6. AYMYa1—rEEIE. TRHRICRT GI—ROE—RFTHIES 6. Theinvolute interpolation can be specified in the following modes:
TZEET,
G41, G42 G41, G42
7. AYIRY2—bMEBEIEF. TRICRT G IA—ROE—RFTIEFES 7. Theinvolute interpolation cannot be specified in the following
TZEEEAh modes:
G05.1 Q2, G07.1, G10, G12.1, G16, G41.1 (G151), G42.1 (G152), G05.1 Q2, G07.1, G10, G12.1, G16, G41.1 (G151), G42.1 (G152),
G41.2, G42.2, G43.4*, G43.5, G51, G51.1, G63, G68, G96 G41.2, G42.2, G43.4*, G43.5, G51, G51.1, G63, G68, G96
* TEGmaBEY 71 (G43.4) Tld. FHIC&>Tr ViR * During the tool center point control, type 1 (G43.4), the involute
Ua1— hEEESDTIEETY,, FMllIEHIEREE X —H— Ok interpolation can be specified depending on conditions. For
MEAEESRL TSV, details, refer to the instruction manual supplied by the NC unit
manufacturer.
fi : Example:
@ A YRY 2— MERIRDIA SR (®: Start point of involute curve
@ 1 VRY 2— MERIRDIL = (2: End point of involute curve
@ @ = BEREMA1 ¥ @' @ = one and a half turn of the base circle
D@ = (BExn)x15=20xnx1.5=94248 @' @ = (diameter x 1) x 1.5 =20 x 7t x 1.5 = 94.248
(10.0, 94.248)
(50.0, 94.248)
; +X
™
(10.0, 0)
(X,Y)
EHEF (FZE 10 mm)
Base Circle (Radius: 10 mm)
00001;

N1;



G #8E

G FUNCTIONS 83

G90 GO0 G54 X_Y_;
G43 Z30.0 H1 S800 T2;
MO3;

XoT10.0 YO0 oo @
G01 Z-5.0 F50;

G02.2 X10.0 Y94.248 110.0 JO R10.0 F200;

GO1 X50.0; ..o ®

....... @ 200 mm/min D3%EDEET @ £ Cutting to @ along the involute
A YR 21— NehRIRE W THIE

curve at a feedrate of 200 mm/min

Go4 707 7 LDETEL (R xl)
G04 Suspending Program Execution (Dwell)

2-8

Go4 ZIERT 5 &, BEEGHICIESUICKEALF 7002
LOETZEFELESEDZENTEET,

INE R o)UVEREEVWW, BANIIIRE TEALET,

BETRI L ZEDTSE. TRDOXDEBLEFDHEY,
DO, E#EEEL T,

TE%A2ZOUEBTEILEIE, F#HE 10EGEstEdE. BED
BENELEL, BEOHZELULEBS ZENTEED,

The G04 command is used to suspend program execution
during automatic operation for the period specified in the
program.

This function is called the dwell function, and is used in
operation such as the grooving operation.

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.

By rotating the spindle one turn while locating the tool at the
bottom of the groove, the groove profile accuracy is improved
and uncut portion is eliminated.

G04 P_;
G04 X_;
¢ GO .o Ko T)LIES Calls the dwell function.
P TO7 S LDETZEIESESEE ()  The period in which the program execution
PldBEARFETIESLET, is suspended.
P1.0:1#%# Specify address P using a value with a
P1:0.001 # decimal point.
P1.0: 1 sec.
P1: 0.001 sec.
& X 7077 L0ETEEIEESESKME ()  The period in which the program execution
XIFNERFETESLED, is suspended.
X1.0:1# Specify address X using a value with a
X1:0.001 # decimal point.

s

X1.0: 1 sec.
X1:0.001 sec.

] noTE

1. NEBETGHM ZERLT, 7OV LDETZFILEESEZEE
& 7AY S LDEIEME S T#D 1 BEY 2EEOKEZES
LTLEEW, T YT EDER YT 2KEzR 5L,
MIBEPYH IEOSEMICBELEZRIFLXT,

R )L DIEHEFREIE 0.001 ~99999.999 (#) T,
G04 DR )LEREIR. R LETOY I DAEHNTY,
T8 1 EERH D DA (B) & ROXTKRD T,

60 (#)
O ERER L (min-)

t(®) =

§) 604 lc#< PO X EBBET B E.G09 DA T F Y R Ry TERL
ERICRDET,

1. When suspending program execution by G04 at any places such
as the hole bottom, specify the time which may allow the spindle to
make one rotation. If the spindle is rotated too long while the
cutting tool is in contact with the workpiece, it will shorten the tool
life as well as deteriorate the machining accuracy.

Programmable range of dwell period: 0.001 to 99999.999 (sec)
The G04 command is valid only for the specified block.
Calculate the time per spindle rotation using the following equation.

60 (sec)

t (sec) =
(sec) Spindle speed (min-")

@ When neither P nor X is specified after G04, the performance
becomes the same as with G09.
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2-9 G05.1 EEEEEGHIE | (Al &w2RHI1E ). Gos BESHFESE I (SREHRBHE) (A7 3Y)
G05.1 High-Speed High-Accuracy Control | (Al Contour Control), G05 High-Speed High-Accuracy
Control Il (High-Precision Contour Control) (Option)

BReREEMEIEZ. BRMEEZHINERTEML IO
T LESENOERETELI 250 T. BREOSR
IMTOEFLICHENB D ET,

CDEESEERMEICIE. Y1071 (G051) &0 71
(Go5) D 2TEENH D, MNEROALULEBEEL>ZOY >
LLFOFIRDBEIEVWDH D 9, MIBRENZHUINEDRAE
ATHEUIIRE. Y171 ETA4 T 1D 2EDEEANHD
x99,

g

The high-speed, high-accuracy control, to be used for running
the machining program in which free-form curve is
approximated with small segments at high speed and high
accuracy, is effective for improving machining speeds in die/
mold machining.

Two types of high-speed, high-accuracy control are provided
as type | (G05.1) and type Il (G05). These two types differ in
approximating processing performance of small segments and
restrictions in programming. Comparison of the processing
performance using the small segment processing length
performance shows that type Il provides two times higher
performance than type I.

] NoTE

BEBBESE. 17 IBLVISTIEBICATYaYTT,
<EEREEHHS 171>

G05.1 Q15 .o BEEEEEHE—N -
G05.1 QO; ....oeveeeeneen BEEEEEE—R
BEERENES 17 1>

G05 P10000;................ EEEEEEE—R
GO05 PO;......cceecneenanne EEEEEEE—N -

Q. sEEmEsmT—rEA VT B L. Go8 BEEHEE— KA
BENICA Y LET,

Tt

s AT

s A

*7

High-speed, high-accuracy control is optional (both type | and type II).
<High-speed, high-accuracy control type I>

Specifies the high-speed, high-accuracy
control mode ON.

Specifies the high-speed, high-accuracy
control mode OFF.

<High-speed, high-accuracy control type II>

Specifies the high-speed, high-accuracy
control mode ON.

Specifies the high-speed, high-accuracy
control mode OFF.

@ e When the high-speed, high-accuracy control mode is turned on,
the GO8 high-accuracy control mode is automatically turned on.

¢ EEERBEMEE—NICTZHIICG3R ZIEST D&, ML ¢ To change the cutting mode, specify the G332 command before
T RZEEITBZIENTEET, specifying high-speed, high-accuracy control.
um ] noTE
1. G051 BKVGO5 FBEMTOY I TESLTLLIZI W, 1. Specify the G05.1 or GO5 command in a block without other

2. [ (UkYh) $—£WTE. BESBEHET—REF ot
LEnES,

3. ITEZEMEESE. SESBEGME N E—RPICA>Y, 270
TLIEEW, IE&%EIE%Eﬁ/ U TR TERE B EHIE 1/
E—RZATUIGE. 75—L (P34) BEELEXT,

ﬂ}

4. BREBEHEHE-—ROA Y, ATRIEON—BERELIITOD

T, IENT—IDSHNICEIBZTAY, ATZETH>TLLESE
(AYS
5. BESBEMHMT-FREEESEGZEESEXIOT. BERK

REENEND I ENHDET,

6. 170V 7DOXFHYTIAY S LDEERE (DNC BERRZ L)
ICE > TRIMITERENMET T BHBEDHDET,

7. A7 OeReBEMEE-—RTE YIBTAT I LERT
TEIEEFTEER A

8. “G05.1 Q1" “G05.1 Q0" & & T “G05 P10000”, “G05 PO” 185 7
Ovy2TG Q. £FLEPUADTZRLANMEGENDE. 7
Z—L (P33) MEELET,

9. GO5.1HBLVGO5IESTOY VIC Q £cld PIESHBWEE,

7Z—IL (P33) MEELFT,

10. QB LV PICHEL 7 RL XD HICIF/ NS RZMmMLBWTL
=0\,

commands.

2. The high-speed, high-accuracy control mode is canceled when the
(RESET) key is pressed.

3. Turn on and off the tool radius offset function in the high-speed,
high-accuracy control mode. If the high-speed, high-accuracy
control mode is turned off in the tool radius offset mode, an alarm
(P34) occurs.

4. Since feedrate is decelerated at the point where the high-speed,
high-accuracy control mode is turned on or off, turn on or off the
high-speed, high-accuracy control mode at a position away from
the workpiece.

5. During machining in the high-speed, high-accuracy control mode,
automatic operation has priority. This means data display on the
screen could be delayed from actual machining.

6. Machining speed may be lowered depending on the number of
characters in a block and program transfer speed (in DNC
operation).

7. Macro program cannot be used in the type Il high-speed,
high-accuracy control mode.

8. If an address other than G, Q, or P is specified in the “G05.1 Q17,
“G05.1 Q0” and “G05 P10000”, “G05 P0” command blocks, an
alarm (P33) occurs.

9. If address Q or P is not specified in the G05.1 or G0O5 command
block, an alarm (P33) occurs.

10. Do not enter a decimal point for the arguments of addresses Q and
P.
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. SESHEEE I E—FhiceRaBEMNE  Z2Ea92&. 7

Z—L (P34) MFEAELET,

12. BESHEEGE I E—FhicaRSBENE I ZER92&. 7
Z—L (P34) MFEAELET,

18. 9471 BLVOTA TN DESESHKEREBET— RPTHESAE
2GI—RZTFRIRULET,

11. If the high-speed high-accuracy control | is specified in the
high-speed high-accuracy control Il mode, an alarm (P34) occurs.

12. If the high-speed high-accuracy control Il is specified in the
high-speed high-accuracy control | mode, an alarm (P34) occurs.

13. G codes that can be used in the type | and type Il high-speed,
high-accuracy control mode are indicated below.

GIad—Fk tRE 1471 1471

G code Functions Type | Type ll
0o Posiioning 0 0
Got ﬁiﬁffrﬁterpolation O ©
G02, G03 (F;airggjiiaﬁir{e/r\pglZiii)lﬁiia?ical interpolation O o
G17,G18, G19 ?’zléﬁriiegs});ection O O
G40, G41, G42 'I—TB?TEZ?UISE offset O ©
G43, G44, G49 Tloﬁfr%trht offcet O X
G80.1, G51.1 Fz;ian?aZ;ébrrfir?();nfazg 7 O O
690, Go1 Absonio sammanayinoreantel srmmand © ©
G92 V?/o_rkgci:zo%iﬁagiﬁsystem setting O X
(G54 - G59, GB4.1P_ V?/o?ki%?iffe}iystem selection O X
G53 ﬁﬂﬁf iic%grg?nate system selection O X
G1oL10 %clil Z;fgetAtd:gt% TprEt]k\))j/j program O X
G10L50 leizZeI:i/n\op)?tiy/_ p?oé\r?m O X

2110  Go7.1 HE#HE (A7>av)

GO07.1 Cylindrical Interpolation (Option)

J—JDEEETEDY#HAROEIZZREBIET. IED
ABITENMIEZTVWET,

MEEERETIE. AROAEZzRFALICETTOT S L%
ERT 2 eNTED O, EFROHBZBHEICLET,

s

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 Y-axis direction.
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.

] noTE

MEmEREzERT s e 55D UH/NT X —%F No. 1030 D
REZ B'ICLT. BH#iZ YHIOFTHE L TREET,

<MEHEE—K>

G91 G17 YO0 BO;
G07.1B_;
<MABHEE—-K*rotil>

G07.1 BO;

ITFEIC YB FEEIEE

When using the cylindrical interpolation function, set the parameter No.
1030 to “B” to make the B-axis parallel to the Y-axis in advance.

<Cylindrical Interpolation Mode>

Specifies the YB plane for machining.

<Cylindrical Interpolation Mode Cancel>
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(G91 G17 X0 Y0;)........ MITF@EIC XY FEERE Specifies the XY plane for machining.
¢ GO7.1 e, HEfEEDIES Calls the cylindrical interpolation mode.
& B J—70 D¥E (BRK) Specifies the radius of the workpiece

T

(groove bottom).

] NoTE

10.

11.

GO7.1 FBMT Oy 7 TS L TLEEIL,

MHEFSEE— NP, HlO¥EZ |, KTESTDILETESR
Tho

FIMOFRIF R TESL TSIV, e, BAEFEIVICRDE
3—0

G02Y_ B R4.0; (¥ 4mm)

AEHETE—RPIC. BlH2WETERBEEES TS
l& MITFEZ YBF@EIc LTS W,

HEEEETE— RRICIERBELZTSHAE. AEEEE— RS
CTERMBE RY—NTFyvTEAT7TRY MNFP L) ZES
LT<zaun,

TERMIEPIC G071 2SI D&, 7F7—L (P485) MHEEL
£9,

TEEMHEF v Y EILRICHBHESHBRVEX G071 ZEHT
&, GO7TAERT OV I OMOMEEZ TEFEMET v 2/LE
DB & H73 L TURDEMEZTTVET,

MEERE— RRICIERMBIEZ{TO &, 7 7—L40 (P481) N5
£UEI,

AEmEZESY 28, TEMERSE (TERS L VERMLE
BoBE) 2T LTIRLE WL,

BE—THEETE—RPIC G711 285 T D&, 7F7—L (P485)

MERELET,

EDEEIE. ARERLICHIT2EREEEZT7 RLAF TESL

TLEEW,

BERIO 7Oy 7h, BH%DE—R (G94) Ficl3BEERXD

T—R (G95) Itk b, ABFMBIT— RFBICER®D FIESNER

[C12 2 /151 VWHARESNET,

o GO7.1 ESDERNEN XD (G94) T—RDFE
MHEEEE— R FIESNABWVESIR. BRI FIESHIEM
ICBEDET, HEFEEE—RFv o E/EBOXDREF. HE
HET - NARFECIFIMABAHET—RRICRELREDF
BSDEDEENENICRDET,

* G071 ESOE/RMAEREED (GI5) E—RDBE
MEMEE— RRiE, Bl FIESOEDERENEMICKRSK

Wes, Ffic FIESNRETY., AF@EBETE—RFr>eill
BOXDREF, MEFHEEETE— RRABITOREICRD 7,

<HEMBAE—RFPIC FESHRVEE>

1.

10.

1.

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

In the cylindrical interpolation mode, I, J and K cannot be used to
define an arc.

Circular arc radius must be specified using R. The unit of R
command is “mm”.

G02Y_B_ R4.0; (radius 4 mm)

If circular interpolation or tool radius offset is specified in the
cylindrical interpolation mode, it is necessary to specify the YB
plane for machining.

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.

If the GO7.1 command is specified in the tool radius offset mode,
an alarm (P485) occurs.

If the GO7.1 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.

If the tool length offset is specified in the cylindrical interpolation
mode, an alarm (P481) occurs.

Complete the tool offset movement (movement by the tool length
offset and tool wear offset amount) before specifying the cylindrical
interpolation.

If the GO7.1 command is specified in the constant surface speed
control mode, an alarm (P485) occurs.

For the feedrate, specify the tangential speed in the cylinder
development with address F.

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 (G94) or the feed per revolution mode (G95).

» With the feed per minute mode (G94) just before the G07.1
command
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.

« With the feed per revolution mode (G95) just before the G07.1
command
Since the previous F command feedrate is not valid in the
cylindrical interpolation mode, a new F command must be
specified. The feedrate after the cylindrical interpolation mode is
canceled will return to that applied before the cylindrical
interpolation mode was started.

<Without F Command in Cylindrical Interpolation
Mode>

BRIDE—R
Previous Mode

FIESEL
Without F Command

MAE#AEE—FFro LR

After Canceling Cylindrical Interpolation Mode

ERID FIERNER

ERID FIEDNER

Go4 Previous F command is valid Previous F command is valid
Go5 7Z—1L (P62) G07.1 IERBERID F 55D B

An alarm (P62)

F command just before GO7.1 command is valid
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<HE#HBE—RRICFIESHHBIIES <With F Command in Cylindrical Interpolation Mode>
EHAIDE—FR FiER®HD AE#HEE—RrFFvroEILE

Previous Mode With F Command After Canceling Cylindrical Interpolation Mode

EBS U FESNER

BEH U FESDIER

Go4 Specified F command is valid Specified F command is valid
o5 R LT FIRRDER GO7.1 HERBERID F IERHE

Specified F command is valid

F command just before G07.1 command is valid

12.

13.

14.

15.

16.

17.

* MEWBEETE— RPREDSEDIEDTEE
HEMEE— NRICESTRELZG I—RETREDOEED T,

INSHADGI—REERT D7 T—L (P481) DBRAEL

F9,

e GOO........ [IEBRD

o GOT......oo..... EFRAEFS

o GO2..no.. HINAERE (BFETT )
oGO3 AR (REFET D)

e GO4 .. RO TIL

¢ GO9.riern T TR ANV T

o G40 .. TERFHEF v I

o G4l TERRIEL

o G42.. LTEERFHER

¢ G61 e TR AN Y TE—R

e G64 .. TIHIE— R

o GB5.o X7 OFFE U

* G66.. NV OAET—FILIEH L (BEIIESHEHE L)
¢ G66.1 . NV OE—FILEEL (E7AY IHEEL)
¢ G67 e NV AE—=FILEH L F v &)L

* G80 . WHITEET AV ILF v I

e G81... ARy MRUYYTHA D)L

NOVEIR—
SERANRU DTS
FyEVTHA U

* G82 Uy T9A47I)b

* G83....

o G84 o

* G85.n R—= U TH AT )L

* G86.n N—=YU T T AT )L

* G87 o N T IR=U T AT )L
* 88 =D THA7)

* G89.nrn N=YU T HA )L

* GO0 Z TV 12— N ES

* GO T T LAV T LIRS

o G BRED

o G95..n ORI D

¢ G99 WHITEET A 7L R RLARIENRF

@E&Aﬁ%$UUt/hﬁi HE#ET—RF v oe/LoR

i@ D ET,
HEFAEEE—RFPOESHMICESRERL TWRWHNH D L. 7
T—L (P484) MEELFT,
HEEET—RFRO 7Oy 7N 27O LA0OBHIETESE
A,

ST A X—YHRIC G071 ZIERT B L. T —L (P486) HMFE
EUET,
HEMEETE— RORBIKFE ¥ v Y EILRICIBRRF v 72TV

£,

12.

13.

14

15.

16

17

* Moves with the feed per revolution command in the cylindrical
interpolation mode.

The following G codes can be specified in the cylindrical

interpolation mode.

If any G code other than those listed above is specified, an alarm
(P481) occurs.

+ GOO.......... Positioning

¢« GO1.......... Linear interpolation

« GO02.......... Circular interpolation (clockwise)

+ GO3.......... Circular interpolation (counterclockwise)
« GO4......... Dwell

+ GO9......... Exact stop

+ G40.......... Tool radius offset cancel

e G41.......... Tool radius offset, left

e G42......... Tool radius offset, right

+ G61.......... Exact stop mode

+ G64.......... Cutting mode

+ G65.......... Macro call

+ G66.......... Macro modal call (call after execution of axis

movement commands)
+ G66.1....... Macro modal call (call in each block)
Macro modal call cancel
Hole machining canned cycle cancel
Spot drilling cycle

... Counter boring cycle

Deep hole drilling cycle
+ G84.......... Tapping cycle

Boring cycle

Boring cycle

Back boring cycle

...Boring cycle

Boring cycle

+ G9O.......... Absolute commands
Incremental commands
Feed per minute mode

Feed per revolution mode

Point R level return (hole machining canned cycle)

The cylindrical interpolation mode is canceled when the power is
turned ON or reset.

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

interpolation has not completed the zero point return.

The program of the block during the cylindrical interpolation cannot
be restarted.

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

the mirror image.

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

deceleration check is performed.
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18. HEMMBEE— FRICHE#BED 2 WIBEEHEZESY 5 &,
7Z—L (P481) BEELET,

18. An alarm (P481) occurs if the cylindrical interpolation or the polar
coordinate interpolation is specified during the cylindrical
interpolation mode.

2-11 Gos =HRAEHIE (SETHIE)

GO08 High-Accuracy Control (Look-Ahead Control)

SREHHEEBI S, EDERENRLRDICONTKE
RBRBIMBRIC L BENZEIMA LY, ZDfth, EDEEZE
BLULTH MIPRBREZDBLTZIENTEXT,

SEEHEE—R - A

GO08 PO;......oeeeeeeiennnnen SRESIHE—R - A7

g

Acceleration/deceleration usually becomes larger as feedrate
becomes larger, which in turn causes larger time delay to
impair machining accuracy. The high-accuracy control
suppresses such a time delay when acceleration/deceleration
is increased to reduce the error in the machined shape under
high-speed machining.

Specifies the high-accuracy control mode
ON.

Specifies the high-accuracy control mode
OFF.

] NoTE

1. GO8 IFHEMTOY I THEAL TLIEEL,

2. [+ (VEYR) F—%zHTE, SBEEHHE—REIFroEILE
nEY,

3. GO8P1F, UTDLSBE—FILKETESLTILEW,

Specify the G08 command in a block without other commands.

2. The high-accuracy control mode is canceled when the | 7| (RESET)
key is pressed.

3. The modals must be set as shown below when specifying G08 P1.

HEE G,MId—F
Function G, M codes

ESREEERE I Fv el GO5 PO
High-speed high-accuracy control Il cancel
FREBEE v > el 5071
Cylindrical interpolation cancel ’
SREHEF > EIL 508 PO
High-accuracy control cancel
MEEEERF v > L ois
Polar coordinate interpolation cancel
TERBEE—RFr>EL 540
Tool radius offset mode cancel
RR A PVRIE v > 2L G40 1
Normal direction control cancel ’
ITER@MEFv I G49
Tool length offset cancel
TOVIRTINET—AA=IFv ot

. . G50.1
Programmable mirror image cancel
YT VTIRELBIT—A A=Y FrotL
Mirror image by setting Cancel
BEICLZIT—A A=Y el
Mirror image by signal Cancel
N7OE—FILIFECHEL &L

Ge7

No macro modal call
FOERED T+ )L

- G4
Feed per revolution cancel
BER—EFEF v > Go7
Constant surface speed control cancel
NV OEAHE—RFr oL M97
Macro interrupt mode cancel

4. UTOE-—RPCEBENHZIERT S L. PI—LDBRELR
—g_o

4. If high-accuracy control is specified in the following modes, an
alarm occurs.
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s Sy 75— (P481)
o AEMHES 75 —L4 (P481)

o WEEEER 75 —LA (P481)
o SRIRAMEIETH 5 — L (P29)

* During milling Alarm (P481)

* During cylindrical interpolation Alarm (P481)

* During polar coordinate interpolation Alarm (P481)
* During normal line control Alarm (P29)

If the following commands are specified during the high-accuracy

In the high-accuracy control mode, the following functions become

The function to maintain the programmed feedrate as much as

The function to clamp the feedrate for arcs of small radius,

thereby restricting acceleration of the feed axes within the

Machining program

EEEHEHE - RNPICUTOESZITS>E. 77—L40 (P29) 5.
HKELET, control mode, an alarm (P29) occurs.
e X—UVY + Milling
s ME#HHE + Cylindrical interpolation
o TBEEIRHERE + Polar coordinate interpolation
o JEARTT I + Normal line control
EREEREE— RPid, ROEENEMICRD £, 6.
valid.
o BE)I— SRR + Automatic corner deceleration function
I—FHToFEEZ/NSI LT, TEZRD, EOREZRE
U XX TEMES B 5L possible by reducing shocks at corners
o MEERRED 5> THiRe + Arc radius feedrate clamp function
INSWELDBEF, XDEEEZI TV 7L, EDEHOIMERE
HEHERMEUEIRSBRVWESICLT, BHEANOEEEZ/NSLT
DHERE allowable limits and reducing shocks to the machine
« FUTAT T 14— RT3 T — RNikge + Active feed-forward function
o NYU NILIEHERE * Vector fine interpolation
o FHERIERIDRREERE + Pre-interpolation linear acceleration/deceleration function
i : Example:
G08 DfERAE Programming using G08
01;
N1;
G90 G00 G54 X0 Y0;
G43 Z30.0 H1 S10000 T2;
MO03;
: MI70O7 5 L
101 22 FE S SREEHEMTE—R - A

8000 mm/min Mk D HEE T, X12.0,
Y-10.0 = THIH!

8000 mm/min Mk D EE T, et
FEICHEE 20 mm OFINEIEI (GE
25))

8000 mm/min Mk D EE T, et

AECHZFE 20 mm DOFEMEIHE) (3

25))

@ SREEHETE-RICLTWRIo,
8000 mm/min D& D EETHIHIL T
b, MIERREEZD BT B
MNTEET,

SEEHEE—K - A7

Calling the high-accuracy control
mode

Cutting to X12.0, Y-10.0 ata
feedrate of 8000 mm/min

Cutting an arc (semi-circle) of

20 mm radius in the clockwise
direction at a feedrate of 8000 mm/
min

Cutting an arc (semi-circle) of

20 mm radius in the clockwise
direction at a feedrate of 8000 mm/
min

@ Since machining is executed in the
high-accuracy control mode, the
geometrical error in machining can
be reduced even at a feedrate of
8000 mm/min.

Canceling the high-accuracy control
mode

2-12

SSS (Super Smooth Surface) #lffl (A 7> 3Y)

SSS (Super Smooth Surface) Control (Option)

SSS (Super Smooth Surface) HfEIEEE(E. BHEEHEZHM/NE
RCOEMULIEMI 7O S AZERNDOEBETELRT 56

DTY,

The SSS (Super Smooth Surface) control function runs the
machining program in which free-form curve is approximated

with small segments at high speed and high accuracy.
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SSS &l TIX. 2 70y VREOAER T T RIBHNRRE
BREBWDZ EICED, BUNREYPSRDIGBEICRES
NEVWEELREHHZITVET, BRELT, YHEIEICE
D &S BIPCHEEN DV D TIEANHALET,

SSS HHDFERIIULTDOERB DT,

1. BOWEBRROSEZMINGE? 7 OT 7 LATINLIY 555
ICBMTY,

2. BREICEFNI2REDFELEZITHVEEFIHZITVE
ERS

3. O—FRENARELRERTH,. FRALULIMRENKE TN
REEIZVTITLET,
(V5 7HEE(E, /8T A—% No.8092 THET B &H
TEET,)

Flo, ApexFERT D c0ICId. AERETEIVET 2 T oot

BENAETT,

- SREHME (GciThliE) (GosP1)

s SESHFERME I (Al EREHIE) (G05.1Q1) (AF¥3ayv)

- BESEEHE I (EREHBEE) (Gos P10000) 7
2=

SSS #lfEid. SBERE (GCTHlE). SESEEHE | (Al

WESHIED) . FrldeReBENE I (BRERIBHIE) DL

TN EERSTDE. BENICEMICRDET,

g

With SSS control, optimum speed control is performed without
excessive effects of minute stepping or waviness, using the
large area of path information as well as the angle between two
blocks. As a result, scratches and streaks on the cutting
surface decrease.

The features of the SSS control are as follows.

1. This function is effective when smooth shaped mold is
machined using a miniature line segment program.

2. This function controls the speed with less effect of error
included in tool paths.

3. Even if corner deceleration is not required, the speed is
clamped if the predicted acceleration is high.
(The clamp speed is adjustable by parameter No. 8092.)

To use this function, the functions below that are operated by

this function are required.

» High-accuracy control (look-ahead control) (G08 P1)

» High-speed, high-accuracy control | (Al contour control)
(G05.1) (option)

» High-speed, high-accuracy control Il (high-precision contour
control) (GO5 P10000) (option)

The SSS control is automatically validated when any of the

high-accuracy control (look-ahead control), high-speed,

high-accuracy control | (Al contour control), or high-speed,

high-accuracy control Il (high-precision contour control) is

specified.

] NoTE

1. SSSHHHAIREFRAZIT S, T —HETOY I IDENVEK
TP S —LDRETBHBEDHDET,
2. SSSHIfEFD/NY 7 FEEDBERRIESNEE Ao

3. SSSHIEFIcES - FERAK. RUCBAE/\>Y RILERAHEFERT
3%A. MIBERRIEE NI A,

4. SSS HEFRICHMINEIES Z1T- f2iBE. IMTICKBENN NS5
ANHDET,

5. S 74voFoy IRy 7ILTAOY VEGERKRORKE
TOxET,

6. SSSHIEIELIHEXED DBER. FHIES 7Oy 7 REHEONR
ERDFERT, REHENRADEST7OY 7 TlE. WoTlc ARGR
L TEHMIC SSSHIEDAY - AT7AEIDEDLD £9,

7. BERMHEE. AEHEEE-—RFOTOY 7iE SSS #EON R
ERDET,

SSSHlEHFRIE. Tz FU VI EMERD KT,

SSS i, TEEmRHEE L OEE#M 7L 7 « Ly e & 6f
ATEEY,

1. Since buffering is executed during the SSS control, an alarm may
occur before the block containing the error is executed.

2. The operation of correcting buffer during the SSS control is not
guaranteed.

3. If automatic/manual simultaneous or automatic handle
interruptions are used during the SSS control, the machining
accuracy is not guaranteed.

4. If a fine arc command is specified during the SSS control, it may
take longer to machine.

5. The same path as that of single block operation is used during
graphic check.

6. The line under the cutting feedrate and arc command block are
subjected to the speed control in the SSS control. In the command
blocks that are not subjected to the speed control, the axis
movement is decelerated first and the SSS control is automatically
switched ON and OFF.

7. Blocks in the polar coordinate interpolation mode and the
cylindrical interpolation mode are not subjected to the SSS control.

The fairing is invalid during the SSS control.

The SSS control can be used with the tool center point control and
the rotary tool pre-filter functions.

2-13 GO AT I RKNAMY T

G09 Exact Stop

JI—FDREZHTcHIC GO9 ZERAL F9,

To finish the corner sharp, the G09 Command is used.

B — > GOl TYOYSLENIER
! Tool Path Programmed in the GO1 Mode

————— > EROT BB
Actual Tool Path
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G09 Z B L T GOl DYIEIZITS &, BEIDEILRFICERAY
B EEbIC, ROTOY T OBEERRT 5 2HDINE
NEENICHIDET,

s

When the G09 command is specified in the GO1 mode, the axis
movement is decelerated before stopping at the programmed
end point and is accelerated automatically to start the axis
movement specified in the next block.

] noTE

G09 IFHIEIED (GOo1, GO2, GO3 74 &) LB T,

1. GOl QYHBED T, 7—2700A—FZHABI Y I LWL
EEREIERLET,

2. GO1 DEHRTEICDOWTIE, ERUIUBICHERDT 5 &
EDAVIRIY A VBEERTHIEHTEFRT,

1. BEIRUIH|
G09 G01
G09 G01

2. MaNLH)
< XY FE@|>

G17 G09 G02(GO03) X_Y_I1_J_F_;

G17 G09 G02(G03) X_Y_ Ii_ I?_ ;
< ZXFE>

G18 G09 G02(G03) X_Z_I_K_F_;

G18 G09 G02(G03) X_Z_R_F_:
<YZ¥FEE|E>

G19 G09 G02(G03) Y_Z_J_K_F_;
G19 G09 G02(G03) Y_Z R_F_;

X_Y_Z_F_
X_Y_Z F_I_;

+ G17,G18,G19...ccrcr MO FERE
¢ GO9 .o
SNESIHLDOF VY
L ¢ 10 EfRVIHIES
S Cl07(C0kc) P MHIlHE S
¢ XY Z e BB DI R R
e Ly Ko,
A
* R o P2
e ®EDERE

VA

The G09 mode is valid for cutting feed (G01, G02, G03).

1

1.

2.

1. Linear cutting

2. Circular cutting

It is used to make the corner of the workpiece sharp in the G01
cutting feed mode.

For linear cutting operation in the GO1 mode, it is possible to
specify the in-position width for positioning at the specified
position.

<XY Plane>

<ZX Plane>

<YZ Plane>

THIBEIED DR R T, EEBUBEROH

FAMDBSH SO TORRE 7T

Selects the plane where a circular arc is
defined.

Callls the exact stop check function, which
checks if a cutting tool is correctly positioned
at the programmed end point.

Specifies the linear interpolation mode.
Specifies the circular interpolation mode.

Coordinate values of the end point of
movement.

Distance and direction from the start point of
the arc to the center.

Circular arc radius.
Feedrate.
In-position width

] NoTE

1. GO W7y yayvhGIA—RAEDT, EHLETOY I DHER
—(‘\g_o

L) 7>y 3vkGa—RIEDOVWTIE. “GHEE" (57 ~—)

2. IFfEICHNIBRSO SN E S EF v I3 DHEREIL. G61ICH
HDET, GBI NG9 EERZDIF. G61MNE—FILGI—R
EWSETY,

3. G02 (G03) OHEMYFIMICDOWTIF., A1 VRY Y a ViEgEIEST
B ElFTEFREAS

4. AVRYY 3 VIBOESEEIE 1 ~999.999 (mm) TY,

1. Since G09 is one-shot G code, it is valid only in the specified block.

@1 For the one-shot G code, refer to “G FUNCTIONS”

(page 57).

2. G61 also has check function for exact stop. Different from the G09
command, the G61 command is a modal G code.

3. For circular arc cutting operation in the G02 or G03 mode, the
in-position width cannot be specified.

4. The in-position width can be specified in the range of 1 - 999.999
(mm).

@ GO9I DAL DICGOA THIERTE XTG4 ICH< PP XEAERRT @ G04 can be used instead of G09. When neither P nor X is
specified after G04, an exact stop is performed.

. AT I RANYTERBRDEY,
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i : Example:
ATFI MMy 7 (G09) DfERHI Programming using the exact stop (G09)
+Y
(-60.0, 50.0) (2) T (1) (60.0, 50.0)
o
Te]
A
—» +X
o
wn
Y >
-60.0, -50.0 60.0, -50.0
( ) ® 60 | 60 @1 )
XxY) T
<« YJHIED
Cutting Feed

00001;
N1;
GO0 XB0.0 Y50.0; ..coeeeeeeeeeeeeeeeeerereeeeeee e @
GO09 GO1 X—60.0 F500; ......cccererrerrerreiresineesennens @ 500 mm/min DEDEETH @ I Moves the cutting tool to 2 at a

TENBE, ERICHERDEN
femES>h%E, NCRITF v o,
500 mm/min MEDEET® ICLT
BENBH, BES T ICRDEMEIC
%5,

T

GO9IFTr¥ay hGI—RIREDT,
BEOKRRITERICHUBRD S NH
EShE. NCAITFz v 7 LEREA,

500 mm/min MEDEET @ ICT
BN, FREICABRD SN
MNESh%E, NCAITFTv I,

feedrate of 500 mm/min. The exact
positioning is checked by the NC.

Moves the cutting tool to 3 at a
feedrate of 500 mm/min. Without
deceleration, the cutting tool starts
the movement specified by the next
block.

] noTE

Since G09 is a one-shot command, it is
not valid for this block. Therefore, exact
positioning is not checked by the NC.

Moves the cutting tool to @ at a
feedrate of 500 mm/min. The exact
positioning is checked by the NC.
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2-14 G10 707 S LS ICE B 7 —V EERETE

G10 Changing Work Coordinate System by Programmed Command

SEENDMIRE T, T—VEERN G54 ~G59 D6 DT
ERBITBE=ZIC, GB4~ G DFEEEX 7OV T L ETE
BULTERALET,

+Y +Y'

G10 TBE S L ) Go4 FERR
/ New G54 Coordinate System Defined by G10

al

>
>

Aﬁ!‘\ T G54 EEIER

Y

G10 is used by changing the offset amounts for G54 to G59 in
a program if the number of work coordinate systems called by
these six codes is not sufficient for the intended operation, for
example with a multiple workpiece setup.

+X'

+X

Original G54 Coordinate System

G90(G91) G10L2P_X_Y_2Z_;

B e s JO 7 — 4 EERDBEEDNBASIES Specifies external input of offset amount of

work coordinate system

T S 7— U EEROMEBOAS (RIEARA)  Work coordinate system offset amount input

(cannot be omitted)

S = T — 2 FEIE % G54 ~ G59 D4R Selecting work coordinate systems G54 -
PO - G54 ~G59 INTHEBODV T hE G59

(@) Work coordinate system shift data common
P1 — G54 to G54 to G59 (‘COMMON’)
P2 — G55 P1 — G54
P3 — G56 P2 — G55
P4 — G57 P3 — G56
P5 — G58 P4 — G57
P6 — G59 P5 — G58
P6 — G59
3D O A A D —VBERERTUERDT 57z DEEE(E Coordinate values (workpiece zero point)
(MIER) used for positioning in a work coordinate
[ﬂ s system
Eﬂ NOTE
(G9O) :
S S NCEREBEIFHICARMIRES (G90):
(G91) : The specified coordinate values establish the new

ES SN EZENSETOMIREAICIE workpiece zero point.
‘GO0 77V YU a—hES (EXEES).  (G91):
G AU L X>H)IES (BHEIES) » The specified coordinate values are added to the

(135 =—3))

s

coordinate values of present workpiece zero
point.

@1 “G90 Absolute Command, G91 Incremental
Command” (page 135)

] NoTE

1. BRENDIEED & E TR MRS SIMITRSR E TOERE
GIoIC&k > TEEHMZ B NZcH. GI0 TT—VERRDRE%
EHEIEDE, TNUBEEBEINEZRICRDES, 7O
Shth, T—UERRIZFDERE TEDOMICERRZ/ERL 2L
EEF. A—NIVEER (G52) ZFERALE T,

L) o—hgEsR (G52) ©oWTIE. “G52 O— 1 JLEEES
BE T (114 R—Y))

1. The G10 command updates the distance from the machine zero
point to the workpiece zero point which is obtained during setting
up. Accordingly, if the zero point of the work coordinate system is
changed by using the G10 command, the commands are executed
in the updated coordinate system. In a program, if a coordinate
system should be established while the present work coordinate
system remains as it is, use a local coordinate system (G52).

m For the local coordinate system (G52), refer to “G52 Setting
Local Coordinate System” (page 114)
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2. PRLAPHEKRHZWETFZRLRAPICO~6LUAEIEST S 2. Ifthe G10 command is executed without address P or if it is
& BERBRFOT -V EERNEBINET, oL, A7 executed assigning a number other than 0 - 6 for address P, the
VayDBMT—VEERNEFHINTWDEETIE. PRLX work coordinate system presently selected is changed. However,
PICO~6ANZIEDT DL, BHEICT 7—LA (P35) HERRS with the machine equipped with additional work coordinate
NEI, £z, Go41 TBIMT—VEEZERZHREL TWBIRET systems, designating a number other than 0 - 6 for address P
PRLAPZAWKT B &, BEICFT—L (P33) NERREINFK causes an alarm (P35) to be displayed on the screen. If address P
To is omitted with an additional work coordinate system set using the

G54.1 command, an alarm message (P33) is displayed.
G990 GO0 G54 X0 Y05 ..eveeeeeeeiiieieeeeeiieeeeeeeeiieee e G54 DT — 7 FEIEZ 7% 3E# IR Selecting the G54 work coordinate
system
G90 G10 L2 X—150.0 Y=100.0; .....corcuerrierrrerrrinerinennns TFRLZAPMAMEEEh Wb /zsh, Changing the workpiece zero point

G54 D7 — Y EEEZOIMNTESA  of the work coordinate system G54
BEmE S & D, X=150.0, Y=100.0 @ is changed from the machine zero
fBICEEEINET, point to (X-150.0, Y-100.0) since

address P is omitted.

3. G0 &E—70OvZIT, G20, G21, G54 ~ G59, GO, Go1 LA D 3. Do not specify any G codes other than G20, G21, G54 - G59, G90
GI—REESLAVWTLIZEL, and G91 with the G10 command in the same block.

4. GIOEE—7AvVZICTRED G I—RZEESLEVWTLLZE L, 4. Do not specify the following G codes with the G10 command in the
THEOGI—RZE—TOvVJICIESTDE. GI0RERETINE same block. If any of the G codes indicated below is specified with
Tho the G10 command in the same block, the G10 command is not

executed.
e G66. NV OE—FIEHL (BEIESHEL L) + G66......... Macro modal call (call after execution of axis
movement commands)
e G66.1...NT7OF—FILEHL E7OvI7FHL) + G66.1....... Macro modal call (call in each block)
¢ G67 e NV AE—=FIILEH L F v )L . G67.......... Macro modal call cancel

5 Gl10ZIESTDHENCIE. 29 G0 F/zld Go1 2R LT 12 5. Before specifying the G10 command, specify either G90 or G91
(A command.

G E—RCTIIBEEFEMEECRD, YAV T LEETT D In the G91 mode, the offset amount is interpreted as an increment

CICREBELTWEXRITDT, HIEDOHIDDAICDODVWTHAERL and will be cumulative each time the program is executed.

fekT. A7 LZERLTIIZE W, Understand how the offset works correctly before creating a
program.

fi : Example:

G10 OfEFF Programming using G10
THICEWT, @, @ & ®,® I G54, G55 ={FERAT 57 In the figure below, since G54 and G55 are used for @ and
., FOT 5 LR TG54, G55 DT — 0 BIEERFMIEER AN 2, and ® and ® respectively, the offset data of the G54
LET, @, @ ICERT S G56, G57 . EREXDEETT — and G55 work coordinate systems are input in a program.
VEERBEIEEZ T TICATLTWET, The offset data of G56 and G57 for @ and @ have been
input during setting up.
R =
Machine Zero Point
i\ 350 100 100 200 3
o e G54 ¥ G55 Y G56 8
[« J®'®'® +Z < J@ +X < J@ +X < J@ +X
Y G57 Y G54 Y G55 ‘%
G®'©'©4 +Z Q® +X f,@ +X f,@ +X

00001;

N1;

G90 G10 L2 P1 X-400.0 Y=120.0;...cccvcerrrrerrererneenne G54 DT — 2 FEHERIC ) OFIEfE Inputs the offset data of (D for G54

A work coordinate system
G10 L2 P2 X-300.0 Y=120.0; .....c0eervrrerrrrireerenseeennnns G55 DT — 7 FEHER(IC @ OFIEfE Inputs the offset data of @ for G55
AN work coordinate system

GO0 G54 XO Y05 eeiiiiieeeeeeee e @

G43 Z230.0 H1 S400 T2;

MO3;

G55 X0 YO, e ®

G56 XO YO; . ®
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GB7 XOYO; oo @
G90 G10 L2 P1 X-300.0 Y-250.0;.......ccceeumrsuerrnnnnnnns

AA
G10 L2 P2 X-200.0 Y-250.0; ......cccuvsueriuninensnesnnnenns

AA
G54 X0 YO; e ®
GBS X0 YO; e ®

G54 DT — 7 BEIZEXRIC B DFEIE(E

G55 D7 — U EEEXRIC B DFEIEE

Inputs the offset data of & for G54
work coordinate system

Inputs the offset data of (&) for G55
work coordinate system

2-15 G15, G16 BEERS (A7 3 V)

G15, G16 Polar Coordinate Command (Option)

RAEEEEZ R EAEDBREZETANTEZ I ENTEET,
LX) s, SIEEE X —H— OEESAE

G17 (G18, G19) G90 (G91) G16;

GoOX Y Z ;

G15;

e G17,G18,G19 oo TR FE IS 5 O S HEDEIR
« G17 1 XY @\
- G181 ZX Fm@E

« G19: YZ¥FEH

T EEAZ S 45 D FRUDGERIR
e GO0 : TV EERDES

as

[0}
©
S
o)
<

m Refer to the instruction manual supplied by the NC manufacturer

The end point coordinate value can be input in polar
coordinates (radius and angle).

for details.

Selects the plane where the polar coordinate
command is applied.

* G17: XY plane

* G18: ZX plane

* G19: YZ plane

Selects the origin of polar coordinate
command.

* G90: Zero point of work coordinate system

G52 ZERAL TWB & EE. O—HILEZR

DIES
. GO1 : IREME

TREREE— R LA
WERE—RFF+ )L

« G17 1 XY @
X AR (D F
Y BEREOAE
- G18: ZX F@|
7 mEERE D ¥E
X iREEE DA E
- G19: YZ FE|
Y | REEAE D HF
7 BERDOAE

s

BRUICFEOHT KL R EEHE

] NoTE

When the local coordinate system (G52) is
used, the origin of the local coordinate system

* G91: Current position

Polar coordinate mode start
Polar coordinate mode cancel

Axis addresses constituting the selected
plane and their values
* G17: XY plane
X: Radius of polar coordinate
Y: Angle of polar coordinate
* G18: ZX plane
Z: Radius of polar coordinate
X: Angle of polar coordinate
* G19: YZ plane
Y: Radius of polar coordinate
Z: Angle of polar coordinate

] noTE

1. ¥&E AERFTYVYU1—MMES (G0). 1Y I LAYZILES 1.

(GI1) DELESTHERTEET,

2. WMEZET— R TOMM@EYAY HIL#EB (G02, GO3) DHEE 2.

EEI=N

FRLARTERLTLLEE L,

3. BEFE—RPTEH. UTOERICHSBHEDIFMERESEH 3.

BRENELA,

e GO4 Rzl

e G10 F— Y /T

s GT RRERFVY
* G28 BENERER

e G29 REh 5 DER

Both radius and angle can be specified in either absolute or
incremental command (G90, G91).

In the polar coordinate mode, specify a radius for circular
interpolation or helical cutting (G02, G03) with the address R.
Even in the polar coordinate mode, axes specified for the following
commands are not considered as a part of the polar coordinate
command.

+ G04 Dwell

* G10 Data setting

» G27 Zero return check

» G28 Automatic zero return

* G29 Return from zero point
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e G30%2 /%3, H4ERER

e G31 RF v

e GB1 R =Y

e G511 7OV SN TINIZT—A A=Y
o G52 O—HILEEZBREZTE

o G53 HMEEZE R D&IR

o G68 FEfZE[EER / 3 RITEAZEE 2

o G92 U — U BEAZERERTE

» G30 Second/third, fourth zero return

* G31 Skip function

* G51 Scaling

* G51.1 Programmable mirror image

* G52 Local coordinate system setting

» G53 Machine coordinate system selection

« G68 Coordinate rotation/3D coordinate conversion
* G92 Work coordinate system setting

216  G17,G18, G19 T FEEER
G17, G18, G19 Selecting Plane for Machining

FHIYTEl, TERMER KORELQEGEET>E &, EDF
HIC U TFDEENE < OO EBRIRENH D XTI, — %
I G17 D XY FFETIIUEIH. ZX FEW® YZ FE TE
SLRThIEBZSHRVWEEIC, G18, G199 2EESLET,

T

To execute circular arc cutting, tool radius offset and coordinate
system rotation, it is necessary to select the plane on which the
called function is executed. Generally, the XY plane called by
G17 is selected to execute the required functions. However,
there are cases that the function must be executed on the ZX
or YZ plane. To select the ZX or YZ plane, specify G18 or G19.

XY plane (selected when power is turned
on)

ZX plane
YZ plane

] NoTE

1. BOBEED I FEEIRICERFRTT,
G17G02X_ Y R F_;
GO1Z ; XY FEICBIRGL Z8iFBaLE T,

2. MHIEES (G02,G03). TEFEMIEE (G40~ G42) =ERITH L
Zlc. G17 ~G19 OEYAFEZBR UG HINIE. 75— LDE
HICKRREINET,

1.

Axis movement commands are not affected by the selected plane.
G17GO2 X_Y_R_F_;
GO01 Z_; The Z-axis moves independent of the selected plane.

When specifying a circular interpolation command (G02, G03) or
tool radius offset command (G40 to G42), an alarm message is
displayed on the screen if selected plane is not proper for the
specified commands.
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il : Example:
MIFEmEmER (G17, G18, G19) DfEFRAAI Programming using the selecting plane for machining
(G17, G18, G19)
TROEREDMIICEVWT D >@® >0, D> @ > Below shows the programming required to machine a
@,00->@ -6 0¥F10mm D 3BEDOMMZ 7O hemisphere with three arcs of 10 mm radius (D —» @ — @,
SIVILET, D->@®->@,and® > @ > B).
<®->0® - >
(G17) GO1 X10.0 YO ZO FA00:...orerroro @(a)
GO2 X=10.0 YO R10.0; +vveverreeereeeerseeeseeeeersssene @(b)
<®->®@ - @>
GO01 X10.0 YO ZO F100;....ccccccueeeerrrrrererereeeeeeeeeeeenn @
(0,0,-10.0) G18 G03 X-10.0 Z0 R10.0; ...ccvevvrvererreernerernenns @(c)
<®->® - 06>
GO01 X0 Y-10.0 ZO F100;......cceieeeeeeeeeeeeeeeeeeeeens ®
«| G19 GO3 Y10.0 ZO R10.0; .eovvererreeervseeerenenn. ®(d)
(-10.0, 0, :
XY, 2)
+Y
+X
+Z
@) : XY FETQ® [c TEHINIERSD (a): Positions the tool at @ in the XY plane.

(o) : XY FET @ FTRETAADOMINYIE] (2 10.0 mm) (b): Moves the cutting tool along the arc clockwise up to 2 on
the XY plane. (Radius: 10.0 mm)

(€) ' ZX FHET @ FTREETAMOAMYIE (% 10.0mm)  (c): Moves the cutting tool along the arc counterclockwise up to
(@ on the ZX plane. (Radius: 10.0 mm)

as ] NoTE

G02, GO3 (F Y B D + RN S — Az B THKLEI, Determine the direction (G02 or G03) by viewing the arc from Y-axis
positive side to the negative side.

(d) 1 YZFET® xTREEAROMIMTIE] (% 10.0mm)  (d): Moves the cutting tool along the arc counterclockwise up to
® on the YZ plane. (Radius: 10.0 mm)
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T

] NoTE

G02, GO3 (& X 8D + fAIH S - Amz B THRILE T,

L) “Goo M (BstAm). Go3 MM (REEsA™) * (68

R—3))

Determine the direction (G02 or G03) by viewing the arc from X-axis
positive side negative side.

m “G02 Circular Interpolation (Clockwise), G03 Circular Interpola-
tion (Counterclockwise)” (page 68)

2-17 G271 Bl (LZ7LYRE) ERFIvVY

G27 Zero (Reference Position) Return Check

G27 DIESICELD, TRIFESSNIUBEICEED TBEL
XY, ZOFELLABIEMRR THNIE. T DEHDIKEE
KRT7VT7RRERDPRITLET,

ERERRICEEL TWRWERR. 77 —ADRELXT,

BN B WNEEIE. RECUENEMRR THEN%Z
FzvIUET,

G27TX_Y_Z_P_;

The G27 command positions the tool at the rapid traverse rate.
If the tool reaches the machine zero point, the lamp for
indicating the completion of zero return lights up.

If the tool has not reached the machine zero point along a
specified axis, an alarm occurs.

If no movement occurs on the axis, it is checked whether the
position is the machine zero point.

0 G27 e FRERFzY Y Zero return check
XY Z e MRS DOMERDIES Positioning to the machine zero point
O P e WRESERFT vy Machine zero return check
O P2 E2RREBFTVY Second zero return check
O P EIRREBF VY Third zero return check
@ P BARRAERF VY Fourth zero return check
um ] noTE
1. BRERFz v/ TEHETZIMNER. MEFTHNIE. FiEEZ 1. Inan offset mode, the position to be reached in the zero return

MR U EIB T, Lichto> T FHIEEZEMER L oA BAHERIR
mICEBWE, RRERETZ Y 7IEaJUEFA, BEE. #
FEF+oEILLTG27 IS ULET,

check is the position obtained by adding the offset value.
Therefore, if the position with the offset value added is not the
machine zero point, the lamp for indicating the completion of zero
return does not light up. Normally, cancel offsets before G27 is

specified.

2. XAV IIEYMORETIX. RRERF v IIEEWNTT, 2. When the machine lock function is valid, the zero return check is
invalid.

3. PESZERLULES. MERSAERFIvI/ESERBRDETD, 3. Ifthe P command is omitted, it is assumed that a machine zero
return check command is specified.

2-18 G2 RS (L77LYAHR) BB, G305 2 (3,4) A (L77LYRR) ER

G28 Machine Zero (Reference Position) Return, G30 Second (Third or Fourth) Zero (Reference

Position) Return

G28, G30 DIERIC LD, HigFiESInicAE (PHEA) I
Bk TRBERS Uictk. BEIMICHERIRE RS D WEE 2,
F3 BARRCEHZEIBIEDZIENTEET,

TETHMELIIAPCEITSEE, HDIWEIIENT—2, 1
T=)b, WNN—RBREETFHIZEENIHDES, T—UD
EBt. VI T OBREETS ESICHERLET,

1. BWERS
Machine zero point

G28X_Y_Z_;

2. F2RAER
Second zero point

G30X_Y_Z_;

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.
These commands are used when carrying out an automatic
tool change or APC operation, when avoiding interference of a
cutting tool with the workpiece, tooling block, or machine cover,
or when changing a workpiece or removing chips.
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3. 33 B4R[ER
Third and fourth zero point
G30 P3(P4)X_Y_Z_;

¢ G28 e BMRRERED
¢ B30 .o F2RREFTED
* G30P3...oiicccceeeeen £ IRREIFED
¢ G30 P4 F4RRERES
XYy Z e,

ERSE2HMOED

L am

BRERERHDWNEIE 2 B3 F4ER

Calls the machine zero return mode.
Calls the second zero return mode.
Calls the third zero return mode.
Calls the fourth zero return mode.

Specifies the axes to be returned to the
machine zero point or, the second, third, or
fourth zero point.

XY, Z i< BIEIE. FERDERETT,

4
=

>
i

$2, F3 F4RAERMNEIR. BRERLSODIEMEZ/INS
X —4 &S No. 2038, No. 2039, No. 2040 ICAHUTEREL
F9. INSA—HYBES No.2038 DIEIREELHEVWTL S
(A

[ABEH. BiROmIE]

VAN 3=

1. G28, G30 ZfEAT 315G IF. ZHEZBHRERH S WVWIEE 2
FRERIETHS, XH. YHEBRESRH S WIEE 2.
E3 FARERERIBTTLEZW,

[F#. BimoiEE]

2. G28,G30%2fEAL CHREMBI SEEZMZERERH S
W2, E3. F4REAEIRIEIESE. “Go1 G28
Z0;”, “G91 G30 Z0;” 3 B L& “G91 G30 P3(P4) Z0;” &
BEULTLEZW, “G90_;" #9895 E. MIEES%:
BHUTBRES®ZWIE2, £3. F4FERICBET
67&‘.”%@1?0
[F#. BimoiEE]

3. G28,G30 CHIHITEZBMESRHBDIWIE 2. L 3. F4 R

AICERIEZIEE. TERRIEIVITULRENME BN
FER®dWIE2, £33, F4FRAZHEIERICIEGEDE
Th,. TEERICEEYH LW EZERULTLIEZW,

as

] NoTE

Numeric value specified following addresses X, Y
and Z indicates the coordinate value of the
intermediate point.

A WARNING

The positions to be reached in the second, third and fourth
zero return operation are established by setting the
distance from the machine zero point in parameters No.
2038, No. 2039, and No. 2040, respectively. Do not change
the setting for the parameter No. 2038.

[Injuries/Machine damage]

/\ cAuUTION

1. When using G28 or G30, return the Z-axis to the
machine zero point or second zero point first and then
return the X- and Y-axes to the machine zero point (or
second, third, or fourth zero point).
[Interference/Machine damage]

2. When returning the Z-axis from the present position to
the machine zero point (or second, third or fourth zero
point) using G28 or G30, specify any of the following
commands: “G91 G28 Z20;”, “G91 G30 Z0;”, “G91 G30
P3(P4) Z20;”. If G28 or G30 is specified following G90
(“G90_;”), it will be dangerous since the Z-axis returns
to the machine zero point (or second, third, or fourth
zero point) via the workpiece zero point.
[Interference/Machine damage]

3. When the cutting tool returns to the machine zero point
or second, third or fourth zero point using G28 or G30,
the tool path is not always a straight line from the
present position to the machine zero point or second,
third or fourth zero point. Confirm that there is no
obstacle in the path beforehand.

] NoTE

XY, ZBMIE 2 RRERVEICHD . TERBZTVWET,

The tool is changed when the X-, Y-, and Z-axes are positioned at the
second zero point.

G991 G300 Z0O MO5; ..ot ZEE2EAERL T, F#o@OEs Second zero return of Z-axis and
=1k spindle stops rotating.

G300 XO YO ettt X, Y#E 2 REER Second zero return of X- and Y-axes

MOB; ... ————— TEXH Tool change
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2-19

G31 A¥v 7i#EE. G311 NBEERAFY TS (AT 3Y)

G31 Skip Function, G31.1 External High-Speed Skip (Option)

LYk TII—700H L. TIERAE. TERBEGREE
ITHEEREIC, G31(G31.1) ZIESLET, G31(G31.1) D
BSICL2EER. GO1 DEZTERAETERNICBELET,
G31 (G31.1) DI DRFPICHAI LD XF v TESHALETN
& BOOBEEFRLELT, ROTOYIZETULET,

G31.1 &, AR (REHKFE) hSRF vV EFEHED
BAEICERLUET, G31.1 OMEEIF. G31 (RF¥ v T &
BEUTY,

Y EsomIrorsaciriEsLEth.

G31(G31.1)X_Y_2Z_

F_;

LR 1 E R 2y THERE - A

LI X< 3 e NIBEERAFY 7 - AV
CXo Y, Z e BB DL R EERE

L I ®EORE

Specify G31 (G31.1) when aligning the workpiece, measuring
tool length, detecting tool breakage for the machine equipped
with a sensor. Movement in the G31 (G31.1) mode is linear,
same as in the GO1 mode. If the skip signal is input externally
during sensor movement in the G31 (G31.1) mode, current
movement is stopped and the program advances to the next
block ignoring the remaining distance.

Use the G31.1 command to send the skip signal from an
external device (provided by customers).The G31.1 command
has the same function as G31 (skip function).

@ G31 (G31.1) cannot be specified in the ordinary machining
program.

Skip function ON

External high-speed skip ON
Coordinate values of the end point
Feedrate

] NoTE

1. G31G3NIF7ryayhGI—RAEDT, ESLETAOVY
DHBEMTY,

Q) 7vv3vhGa—RiEDWTIR “GHEE" (57 —)
2. G G NHDT7AYVICIE. BITEDREZIEDLTILIL,
EDEEEESUBRWRRETIE, &EDEEIE0TY, Lich >
T, 7O 5 LEETULTHEMIEE NS IC. BEICT Z7—LA

(P603) MEREINET,

3. ZITHERIZEDEER. COTOYVITDXRDRETY, it
D70y Y TRENTY,

4. G31(G31.1) #3859 %Hllc. TERMIE (G41,G42) 2 G40 T
FroEILLTLIEEW, TERMEE—RHPICG31(G31.1) &
B9 95&. BHEICFZZ—LA (PE08) MERINET,

5 G31(G31.1) ST D&, EDEEIFF TESINWIEICERE
I, BENRRILDED A —/)NTA4 KA1 v FH 100% DIRREIC
R TWERL TH 100%DXEDEEICHED £,

Floe. R4 T VBBELEMICRDET,
6. G31(G31.1) DIEFDEFICATL D XF v TESHANSI NG
Mo lcBd. BEHESTET TG31 (G31.1) DESHRETULEY,

7. ZEESAEEENBMRIREE T, G31 (G31.1) T Ay VI Z 8z
FAIES SN TWVWEBAE, HDWNEY IOy THEENE IR
EETIH, AELDAFY TESHPADLSNTHERSN, 7OV
TOBRBETEITULETD,

8. G31(G31.1) EE—7 0w 7Ic G40, G41, G42 I5HT 3 &, EE
77— (P608) MERINZET,

9. TERWMET—RAPICG3 (G EIESTDE, BEICT 57—
I (P608) MERREINFT,

1. Since G31 (G31.1) is one-shot G code, it is valid only in the
specified block.

m For the one-shot G code, refer to “G FUNCTIONS”
(page 57).

2. The G31 (G31.1) block must contain a feedrate command. If no
feedrate command is specified with the G31 (G31.1) command,
feedrate is regarded as zero. Consequently, the machine does not
move even if the program is executed and an alarm message
(P603) is displayed on the screen.

3. The feedrate specified in the G31 (G31.1) block is used to execute
the axis movement commands in this block and not valid for other
blocks.

4. Before specifying the G31 (G31.1) command, cancel the tool
radius offset mode (G41, G42) by specifying the G40 command. If
the G31 (G31.1) command is specified in the tool radius offset
mode, an alarm message (P608) is displayed on the screen.

5. Ifthe G31 (G31.1) command is executed, feedrate is fixed to the
value specified by an F command. In this state, 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%.

The dry run function is invalid in the G31 (G31.1) mode.

6. If an external skip signal is not input during the execution of the
axis movement commands in the G31 (G31.1) block, the G31
(G31.1) mode is canceled upon completion of these axis
movement commands.

7. [If only a Z-axis movement command is specified in the G31
(G31.1) block while the Z-axis neglect function is valid, or when the
machine lock function is valid, an external skip signal is ignored
even if it is input and the commands in the G31 (G31.1) block are
all executed to the end point.

8. An alarm message (P608) is displayed on the screen if the G40,
G41 or G42, command is specified with the G31 (G31.1) command
in the same block.

9. An alarm message (P608) is displayed on the screen if the G31
(G31.1) command is specified in the tool radius offset mode.
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Bl :
G31 OfERB
G331 DRODTAVIMNA VI LAVTILIESH. 7TV
Ua—hESHICE>T, RODEBDH, AF Y FESD
ADTCEDEENELRDET,

1) AVILXVEIIIESDES
G31 DXROTAY VIE, RF v IEBICL> THRilfianlz
RBISA VI LAVIIVICEIZEET,

THORED > @ > @ ogmzodc. D - @ % G31
TIESL., ZORFD @ TAFv IEENRAS BB
DWTEHRALED,

+Y (2) (-30.0, 35.0)

(-30.0,35.0) (2) (3) (57.0,35.0)

+X

(~40.0, -50.0)

7Av7 (@) & AFvTESIEL> T, Hlichi @
DUBENSA VI LAV T IVICEBEXT,

2) 77VYai—bESTIHESSIhZEE
G31 DROTAY U TlE, BHINTLWSHIIES SN
MEICBEULEITN, BESINTLWARWEHIEIRFY TES
DA INBZHREE I,
THORED > @ > @ 0gizndt,. D - @ % G31
TESL., ZORFTO @ TRF v HESHNASBAIC
DWCEHAL £,

+Y (2) (-30.0, 35.0)

(-30.0,35.0) (2) (3 (67.0,350) _, 1

+X

(~40.0, -50.0)

D5 Q ICBEIHR, ETTREY IEENA-TEH, O
TIESEINE (X#) (F. ESSNUBICBELE

T, @ THESINTWAWE (YHE) . AF¥vES

DA>TNEBEZHREE I,

3) 77VYai—hMEST2HIESINGEE
G31 TEBEH., ECTAFYIESHASTH, ROV
OvZidiEssnizNBlcBHLES,

(1) (-40.0, -50.0)

CITRFYTESHAS
Skip signal was given here.

(1) (-40.0, -50.0)

Example:
Programming using G31
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) In Incremental Mode

In the block following the G31 block, the axes move in the
incremental mode from the point where the external skip
signal is input.

In the tool path M — @ — @ below, the tool behaves as
follows after the skip signal input at @' during the path M
— @ in the G31 mode:

(3) (57.0, 35.0)
G90 GO0 X-40.0 Y-50.0; ........ @
G91 G31 X10.0 Y85.0 F500;... @
XB7.0; oo ® (a)

ZITAEYTESHNAD
Skip signal was given here.

<o AT LAINCEE
Programmed Path

«— EROHE
Actual Path

The block (a) is executed in the incremental mode
referenced to @' where the axis movement in the previous
G31 block is interrupted by a input skip signal.

2) In absolute values calling movement of a single axis

In the block following the G31 block, the specified axes
move to the specified position. However the unspecified
axes stay at the position where the skip signal is given.

In the path M — @ — @ below, the tool behaves as
follows after the skip signal input at @' during the path @
— (@ in the G31 mode:

(3) (57.0, 35.0)
>0

G90 GO0 X-40.0 Y-50.0; ........ )

X57.0
G31 X-30.0 Y35.0 F500; ........ @)
X57.05 o ®

<o TOT7 T LhINEE
Programmed Path

«— EFROHE
Actual Path

If a skip signal is input at any point in the path @ — @), the
axis specified at 3 (X-axis) moves to the specified
position. The axis (Y-axis) that is not specified at @ keeps
the position in which the skip signal is input.

3) In absolute values calling movement of two axes

If a skip signal is input at any point on the path specified in
the G31 mode, the axes moves to the specified position in
the block following the G31 block.
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TRORED > @ > @ 0Fgizodt. - @ % G3t
TES L. ZORFDE @ TRAF Y EENASBE
[ICDWTERBAL X9,

+Y (2) (-30.0, 35.0)
’- —————
(-30.0,35.0) (2) (3) (570,350 _ |
. @
@ \\
> +X
(X,Y)
@™
(-40.0, -50.0) @ (400, -500)

OIS Q ICBEH, EITRAFY IEENA-TH, @
THESINMNEICBHLET,

In the path @ — @ — @ below, the tool behaves as
follows after the skip signal input at @' during the path @
— (2 in the G31 mode:

(3 (57.0, 35.0)

G90 GO0 X-40.0 Y-50.0; ...... ®
G31 X-30.0 Y35.0 F500; ...... )
X57.0Y35.0; i ®

ZITRFYTESHAS
Skip signal was given here.

<---- O I LEnicEE
Programmed Path

Actual Path

If a skip signal is input at any point in the path @ — @), the
axes move to the position specified at 3.

2-20

G40.1, G41.1, G421 EBARFIE (A7vay)

G40.1, G41.1, G42.1 Normal Direction Control (Option)

SERAEEIE T, EHHORERIC CEMEZID Y T TIEDR
E ([OlEg) ZHIELE I,

XY EEZEYEIFOTEN, ETAHARICK U TBICEBR AR
EAEL ESICHIHESNZDT, T—7OWmITEFEITEE =
BREICERLET,

B&, FEEAEGERD C #EERISTXIC K D SERIT RS |
BLOERAEEHE N © 2 BELH D FY,

VERRA MHIE | No.1524 = 0 (BTErRFDEETE)
TEoEEAMREIE. WDH
180° YT GEED)

SEAR A A I No.1524 = 1

TEOEEAMRIFIESAR
(180° U ElcEEng 5 2 &N
HNDET,)

<ERARFEICEITEITEDEE >

Normal direction control allocates the C-axis to control the tool
direction (rotation).

When a tool is machining on XY plane, tool rotation is
controlled so that the tool is always perpendicular to the tool
path. Therefore, normal direction control is used when grinding
the contour of a workpiece.

The normal direction control | and Il can be used according to
the C-axis turn direction during normal direction control.

Normal direction control I No. 1524 = 0 (default setting)

The tool always rotates 180° or
less. (shortcut direction)

Normal direction control Il:  No. 1524 =1

The tool rotates in the
commanded direction. (The
tool may rotate more than
180°.)

<Tool movement in normal direction control>

_ e __
(X0, Y250.0) :()
! (X200.0, Y250.0)(@)
:
A
|
FIIARC
T $20 Arc center
(X200.0, YO0) (5)

PARAEIN 5

T E DR

Tool center path

Program path

G Fld Ga21 07Oy 7 DA T, TEAETAHRBIC
SUTEBRICRDES,
ZOROTOY I TIE, ETABOEICE BBV, &
Oy DHMARTIENEITETABRICH L TEEICRD, #
DFB. XEHELOY @I BELET,

The tool becomes perpendicular to the tool path at the
beginning of the G41.1 or G42.1 block.

In the following blocks, every time the direction of the path
changes, the tool first becomes perpendicular to the tool path
and then the X- and Y-axes move.
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TERBIEE—RNAE, HEROREOETARICKL TE
BB xEd,
G41.1;
G42.1;
G40.1;
¢ GAM1A oo ERAEEIE () E—R - Ay
- TEDEfTAMBICEN> T, TENT—
IOEAIICH D EEICED
¢ G421 e, ERAmEE (F) E—K - A
- TEDEfTAMBICEN> T, TENT—
JOHRAICH D EEICED
¢ G401 o, ERAEGIEE—R - A7

c ERAREBIEE-—REF Y EIL

s

During tool radius offset mode, the tool becomes perpendicular
to the tool path created after the offset.

Normal direction control (left) mode ON

» Specify if the tool is on the left side of the
workpiece toward the tool advancing
direction.

Normal direction control (right) mode ON

» Specify if the tool is on the right side of the
workpiece toward the tool advancing
direction.

Normal direction control mode OFF

» Cancels normal direction control mode.

] noTE

1. EBRAHMEE KR TREBEEESTEE T I LNREL
EEN
- BIEESIE CEEHE) 75— 4 (P29)

- EEREEEME 1 (A BEHE) ) ERERTHE) 75—
L (P29)

- BEHE 75—L (P486)

- BESEHE 75— L (P4g6)

2 YVULTOyBROBE. ERA IS, Rk E
TELELET,

3 TH (CH) DEEZEN CHOBRAMXDREEBISES
BIBE. CHOBRATMIXDREEBARVE S CEMORDE
EAHIRENEDT, SHMOXDREFESS NIHEI HEL
Fthe

4. FERATAEEHE—RPE CHOEDRERINET,

) csttonmamaEE S £ = iE 555 U MI66 T Cs E— K
EAVICLTLIZE W,

LI “M166, M167 Cs @=Balf (7> 3>) * (171 ~—3)

1. If the functions below are specified in the normal direction control
mode, an alarm occurs.

» High-accuracy control (look-ahead control) Alarm (P29)

» High-speed high-accuracy control | (Al contour control)/Il
(high-precision contour control) Alarm (P29)

+ Cylindrical interpolation Alarm (P486)

» Polar coordinate interpolation Alarm (P486)

2. In single block operation, the normal direction control axis stops at
the rotation start position.

3. If the rotation speed of the tool (C-axis) exceeds the maximum
cutting feedrate of the C-axis, the feedrate of other axes will be
limited to keep the C-axis below the maximum cutting federate.
Therefore, the federate of other axes will not reach the specified
feedrate.

4. During normal direction control, any C-axis command is ignored.

@ When executing normal direction control with Cs-axis, specify
M166 in advance to turn on Cs mode.

m “M166, M167 Cs Contouring Control (Option)” (page 171)

2-21 G43.4, G435 TELIRERHIE (A7 3Y)

G43.4, G43.5 Tool Center Point Control (Option)

T EH.RSEEeEEERT 5 & TEHOAED B #d ko
[CEBL CEBNICHEEIN, TELKs (TK) &7—7
DNUEBZEIC—EICREET, fIZIE R—ILIZVRI)IL%E
FEoT, AEET—IUDEMAEZ —FEICHEERNSINIU
EWSEREICEWNTY, Fic. HEEMNIT % & E(CEF)
IRHEBET Y,

If the tool center point control function is used, the spindle
position is automatically adjusted in synchrony with B-axis
rotation, and the position between the tool center point (as
shown below) and the workpiece is always kept fixed. This
function is effective, for example, when machining by using a
ball end mill keeping the contact angle between the tool tip and
the workpiece fixed. This function is especially convenient
when machining a curved surface.

TOT T LESRE

Program- Specified Path

T EStimm

Tool Center Point
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TEAGRFEO IO S AEZT5EERE ATV
BIZEREMOET, TER/NTAXA—=—FDREICEID, T—TIL
ICEESNCEZRE AV I IV ITEIERET ZH, T—
VEERETOV I VI EERET DN ERBIRULE T,

*N0.7908 =0 T—7ILICEESNEZERE 7O 53 Y
TEZERET D

T—TIVEZERIE. T—7IILOEERICHEWEELEFT, T
B oEEsIc > CEELETA. UEBDOX Y, Z7RL X
ETF—7IIEZERETESSINcEHREINET, G43.4,
G435 EESLEIO 7Oy 7 TRIEEHDOBIHNIES S N
B, G43.4, G435 IEREICIE. BEIROAENYHE & »
BENET,

*N0.7908 =1: V=V EERE OV IV IEZERET S

CDFEDEZERIE. T—7ILDOEERICH > ThRlEIF U E
Thoe UBBICX Y, Z7RLAZEESTZET—TIL (1T
¥) I LU TERBESNTONET, XY, ZICE. 7—7
JEERR T -V EERNS B RUBEZIESLEY,

TEEmSFIEHOES
Eohz@EIRULET,
<FLT1>
RAHOEEH TS LUET,

<HFALT 2>
TD—UBEDEBARYT MU J KEESULED,

g

EiF. YA T1 TR IAT2DE

A coordinate system used for tool center point control is called

the programming coordinate system. Set the parameter below

to select whether to use the coordinate system fixed in relation

to the table or a workpiece coordinate system as the

programming coordinate system.

» No. 7908 = 0: Using a coordinate system fixed in relation to
the table as the programming coordinate system.
The table coordinate system rotates along the table rotation.
The table coordinate system does not rotate along the tool
axis rotation. The subsequent X, Y, Z addresses are
considered to have been specified on the table coordinate
system. When a rotary axis movement is specified in a block
prior to G43.4/G43.5 command, the angle generated by the
rotary axis movement is regarded as an initial setting at
G43.4/G43.5 command.

* No. 7908 = 1: Using a work coordinate system as the
programming coordinate system.
The coordinate system in this case does not rotate along the
table rotation. A linear movement is carried out for the table
(workpiece) when the subsequent X, Y, Z addresses are
specified. The end position looking from the workpiece
coordinate system after table rotation is specified to the X, Y,
and Z.

Select either type 1 or type 2 to specify tool center point

control.

<Type 1>
Tool angle is specified by the rotary axis.
<Type 2>

Tool angle is specified by the vectors of the workpiece surface,
I, dJ, and K.

] NoTE

EfTEER X CREGSHBEETZR—T Oy 7ICThRWES, &
MRY—KT7yTERDIITH. BBE FEENOBE) FTVX
Tho

When Cartesian coordinate axis movement command or rotary axis
movement command is not specified in the same block, start-up
without movement command is applied and no axis movement is
performed (No movement for the offset amount).

G43.4 TEERRHE (517 1) OE|TE

G43.4X_Y_Z B_H_;
G49X_Y_Z B ;

G43.4 Programming Using Tool Center Point Control
(Type 1)

© G434 o TESmaGE (¥ 7 1) EeEE®) Tool center point control function (type 1)
ON

XY, Z e, BTEEHEEES Cartesian coordinate axis movement
command

L OO ElEBEE D Rotary axis movement command

O H e, TERBIEES Tool length offset number

G449 i TESIESHIE (4 71) Heemsh Tool center point control function (type 1)
OFF

s JnoTE
T4 71T LI KICHT 2ESIFEREINET, Commands to |, J, and K are ignored during the type 1.

2. G4 DRDLOIC, 87 IL—TDMD G I—K (G43,G44) TH
FroEITEXT,

3. BXREEZH., OEHEEiES%E G4 LA—0 7Oy JICEST 5
L. ZORBETE—RAFrUEILESh, Z0%. SN
BEHETVWET, Bl v UL DBEIE. FOMBTE—RD
HFEr I INEMBE HBEEHOBE) FfTVWEE A

2. Instead of using G49, another G code of group 08 such as G43
and G44, can be used for cancelling.

3. If Cartesian coordinate axis command and rotary axis command
are specified in the same block as G49, the tool center point
control mode is cancelled on the position, and then the
commanded axis movement is performed. If G49 is specified
alone, the tool center point control mode is cancelled on the
position, and yet no axis movement (movement for the offset
amount) is performed.
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G43.5 TEEIHSHE (§172) DIESHE

TA4T72TE T—T7NCEESNERRETOT I3y
TEREREULET,

G435 X_Y_Z I_J_K_H_;
G49X_Y_Z_B_;

G43.5 Programming Using Tool Center Point Control
(Type 2)

In type 2, the programming coordinate system is fixed in
relation to the table.

¢ G435 e, TESmSFE (717 2) #eeER) Tool center point control function (type 2)
ON

¢ XY, Z e BITEEHBZEES Cartesian coordinate axis movement
command

e L K, T—OHEDERNRT N Workpiece surface angle vector

O H e TERBIEES Tool length offset number

¢ GA9 . TESmSsE (717 2) #eefmsh Tool center point control function (type 2)

s

OFF

] noTE

1. 9147 27TIE. DEHMOERIITAEEA, HERLLEE, 7
Z—L (P33) MEELET,

2. AT 28BS, LJLKOWThHhEEELIBEEIE. BN
7RLRIFO0OEHBLET,

3. G49 Db hic, 08 7IL—7DMD G O—K (G43,G44) TH
oI TEET,

4, BXREZE. OE#HBEESE GO LA—O 7Oy VICEST S
E. FORBTE—RAF v VEILESh, Z0%. 58S hicE#
BEETWET, B+ oE/LOBEIE. TOUNEBETE—FI
DHFvrEIShmBeE) FEEEXOBE) FITWEEA,

1. Rotary axis movement command cannot be executed during the
type 2. If command is specified, an alarm (P33) occurs.

2. Ifl, J, or Kis omitted when issuing the type 2 command, the
omitted address is considered as “0”.

3. Instead of using G49, another G code of group 08 such as G43
and G44, can be used for cancelling.

4. If Cartesian coordinate axis command and rotary axis command
are specified in the same block as G49, the tool center point
control mode is cancelled on the position, and then commanded
axis movement is performed. If G49 is specified alone, the tool
center point control mode is cancelled on the position, and yet no
axis movement (movement for the offset amount) is performed.

2-22 G45 ~ G48 TENEA 7Y +

G45 to G48 Tool Position Offset

G45/G46 HIES T 2 &, TEOBHEHEETHRICHERS
b hSsEihdzcenTtE=xd, TEOBRHEH.
BRIEE, TEONBIR 7OV T ALASNIEREEHMA 2
EZBILVTNEN, TEOREEHZEINSES L. TR
DODNEBEF 7OV ALASNRBEOFEICOT7MNUET, Fia.
G47/G48 IED T 5 &, 2fEMRFLIF 2FwIN\IEE &
NTEFEY,

When G45/G46 is specified, the programmed travel distance of
the tool can be increased or decreased in the direction in which
the tool advances. If the programmed travel distance of the tool
is increased, the position of the tool is shifted forward on the
programmed path; if it is decreased, the position of the tool is
shifted backward on the programmed path. When G47/G48 is
specified, the distance can be increased or decreased by twice
the offset value.
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—ETENBEA 7Y bNZEEST2E. VEYNTBZETE
ICIEARUARIKY 7 hEh2dDT, INITOBEEICE-T
IZ. TER@EIE (G41/G42) RIETIDLDH 7O T L%
ER LY T WGEENH D X,

Once the tool position offset is specified, the tool is always
shifted to the same side. That is, programming by specifying
G45 to G48 can be easier than by specifying a tool radius
offset (G41/G42), depending on the machining type.

TTTTTTTTTTTTT T }
i i
! T
| - j
ol = /*, ------------
@ TE TEROMEE TO7 T LAINIRE
Tool Tool Center Path Programmed Tool Path
G45X_Y_Z D_;...... IEMEBEA 7ty MaR Tool position offset, increase
G46X_ Y Z D ;... TEMEBA 7ty Ml Tool position offset, decrease
G47X_Y_Z_D_;...... TEMBA Y k2 f&HE Tool position offset, double-increase
G48X Y Z D ;... TERBATEY b 2 E#HEN Tool position offset, double-decrease
e X Y Z e TEDOBHES Specifying tool movement
LI 0 TR TEREHRS Tool offset number

G45~ G487 yay M GO—KTIH. PRLAD
IKEDBRIWEIEMNEA 7Y NERITEMEAT7EY
rUEY REh3h, HOTEMEA 7Y FEHERS
N3ETHEIBIINFET, MINKTIDE, Y7 LicE%z
YAEICY7 IR0 RRER (G28) ZIESLTY 7K
EZVEYMLTLEZW,

[Emomia. TEOE]

Bl © X0 DAIEH S X 100.0 \ G46 TRHIEEM T IZHBEDT T
rEUtY L

D
P—

X0.0

d

()
O
O

X100.0

T

/\ cAUTION

Although G45 to G48 are one shot G codes, the tool
position offset values selected by address D are retained
until the tool offset is reset or any other tool position
offset value is selected. When machining is completed,
reset the shift amount by shifting the shifted axis in the
opposite direction or specifying a zero return (G28).
[Machine damage, Tool breakage]

Ex: Reset the shift amount when moving the tool from X0 to
X100.0 with offsetting by G46.

G46 X100.0 D ;(CEEAFHIICT T K)

G46 X100.0 D_; (the radius of the tool is
shifted backward on the programmed path)
TTOMEICRD Uty hT2158 G46 X0;

When resetting the shift amount by
returning to the original position G46 XO;

+— HAICBBL Yy N BG5S G45X150.0;
When resetting the shift amount by moving
to the opposite side G45 X150.0;

X150.0

] NoTE

1. EHEHORBBEIESICN L T G45 ~ G48 £IED
NTDEICEENDLMID T,

F—/)UNTE., TEQ¥EENRIREERDEMELLET TR
YIAHABE L FVDARARENELUE T, T—/WUWNITEIE. TE
RMEIE (G40~ G42) ZERL TSIV,
TERHET—R (G4 £fld G42) i,
(G45 ~ G48) EFERALBWLWTLZE W,

LicBa. 3

TENBEATZ7EY N

1. If G45 to G48 is specified for simultaneous multi-axis travel, the
offset is applied to all the axes.

When the tool is offset only for the tool radius or diameter in taper
cutting, overcutting or undercutting occurs. Therefore, use tool
radius offset (G40 to G42) in taper cutting.

Do not specify a tool position offset (G45 to G48) in the tool radius
offset mode (G41 or G42).
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4, RBFEETAVILE—RAIC, G456~ G48 ZIEHS URWTLE 4. Do not specify G45 — G48 commands in a hole machining canned

W\,

cycle mode.

5 R, fNCLZ2NMEEORR. ESAAINKRELIBEEIFYE 5. As aresult of the internal arithmetic processing based on the

ARICBEEHLET,

expansion or reduction, the tool moves in the opposite direction
when the command direction is reversed.

6. 1YILAVTIIES (G91) TREE 0 ZESLIES. TiL 6. When azero movement amount has been specified in the

DESICBEFLET,
HIEFS DO1
DO1 [CWINT 2HIEE 1234

incremental value command (G91) mode, the result is as follows.
Offset number D01
Offset amount corresponding to D01 1234

[ PAN
NC 15 G45 X0 DO1; G45 X-0 DO1; G46 X0 DO1; G46 X-0 DO1;
NC command
far. AN
%fﬂﬂ.?a T X1234; X-1234; X-1234; X1234;
Equivalent command
BHE. FITVY1—MNESTREEOZES LGS, BITET L When a zero movement amount has been specified with an

B, HEENDBEHTONEE A

<ITEEEA7tv kD;ERS>
EENIETZEE

absolute value command, the operation is completed immediately
and the tool does not move for the offset amount.

<Examples of use of tool position offset>
When executing back-and-forth machining

TEMBATZ7EY hEEST D&, TEEZO7 S AREEIC  If atool position offset is specified, the tool is always shifted to
FUTHBIC—EDABICY 7 hEINDDT, &R THEIEAM  the specified side of the programmed path and changes of the

DEBRZEDT DHENHD T A,

offset direction do not need to be specified.

ITROLS BT 2FEMITZEE, TEEFUTOLS When executing back-and-forth machining on the workpiece in

ICBICTZAT I ASNEREOFRIICY 7 RNEINET,

)

¥

the above figure, the tool is always shifted backward on the
programmed path as shown below.

G46: TENTOT T LSNIRELDFRICY 7 hENnD
G46: The tool is shifted backward on the programmed path
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i : Example:
Y-90.0
)
Y-110.0
)]
Y-130.0
)
) Y-150.0
(T) Y-180.0

X0 X100.0

G90 X100.0 Y-180.0 ;
G01 G46 Y-150.0 D_;
X0;

Y-130.0;

X-100.0;

Y-110.0 ;

X0;

Y-90.0 ;

X100.0;

’

@ BID &SI, Ga6~ G48 ZFERLIIBAE. BICRAUAMICY 7~ @ When G46 to G48 is used as in the example, the tool is always
T35/, MIAAIPEL> THF v Y EILOBENGDEEA. shifted to the same side. Therefore, even if the machining direction
is changed, G46 to G48 does not need canceling.

223 G51 RT—=YVJ, GO RT—=UvIFvrtI (AF7>3V)
G51 Scaling, G50 Scaling Cancel (Option)

G5l ZIERITHE. UBRT—UVIE—RICBDET, The scaling mode is validated when G51 is specified. The G51
Gl EERIERT—U v /e 20N, EXRZIEEI SHDH  command only specifies the scaling axis, its center and
TRENIILFEE Ao magnification, but does not move the axis.

GOl IERICED AT =YY TE—RICHDETH, REEICX  Though the scaling mode is validated by the G51 command,
T=UYITNEMCRZEERT—Y Y THRLMNMESEI N/ the axis actually valid for the scaling is the axis where the

Wizl cd, scaling center has been specified.
SRT=VUr7 (BROfEIN HBX) > <Scaling (reducing and enlarging the shape)>
+Y
A
Py Ps
N -
P 4 » - -7 P'3
RN
7 P P2~

P Py
> +X
G51X_Y_Z P_;
G50;
2D O A 27— > JHRILOEEE Coordinate value of the center of scaling
o P ZHx Scaling magnification
B/NFESEAL - 0.000001 Least input increment: 0.000001
SSE5HE 0 —99999999 ~ 99999999 Setting range: “99999999 to 99999999
(-99.999999 ~ 99.999999 f&) H/cl (—99.999999 to 99.999999 times) or
—99.999999 ~ 99.999999 —-99.999999 to 99.999999
EES5THEMTITA. INEEIES(IE G51  Both are valid, but the decimal point
ESBDMEIRETT, command is valid only after the G51

command.
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VAN 3=

G51 REFTAOvITIHRSLTLIEEW, RT—=VU VI
T}, G0 TExFrYEILLTLIEEW,

G27, G28, G29, 7fcld G30 25T &=, G50 TR
=00 vEIULTLIEEW,

G52, G53, G54.1, G54.2, G54 ~ G59, F -l G92 &S
UTHEEREZTET BHIIC, G50 CRT—UVJ&Exv Y
EILLTLEZW,

<HBMRRT—YV2T/TATIITIVIFT—AXA—-Y (BD
f&=x) >

G1X_ Y _Z |I_J K;

G50_;
3D G 2 A SRR KOS T —+a X —IHFDEE
e Ly Ko, X, Y, Z BEDFE

/B EAL 1 0.000001

IS ERF | —99999999 ~ 99999999
(-99.999999 ~ 99.999999 &) EizlZ

—99.999999 ~ 99.999999

EE5THAEMNTIN NEREDIE G51

BRROHAETT,

g

/\ cAuUTION

Specify the G51 command in a single block without
other commands. After completion of the scaling,
cancel the scaling mode by specifying G50.

Before specifying G27, G28, G29, or G30, cancel the
scaling mode by specifying G50.

Before changing the coordinate system by specifying
G52, G53, G54.1, G54.2, G54 - G59, or G92, cancel the
scaling mode by specifying G50.

<Each axis scaling/programmable mirror image (negative

magnification)>

Axis and center of symmetry

Scaling magnification for X-, Y- and Z-axes
respectively

Least input increment: 0.000001

Setting range: —~99999999 to 99999999
(—99.999999 to 99.999999 times) or
—99.999999 to 99.999999

Both are valid, but the decimal point
command is valid only after the G51
command.

1 S5—AX=—vzEhFEVEICE. Aa0EE ] NnoTe

EESLTLREL,
2. 15D &=,
1)

AN

G51 [REMTAY I TIESULTLKEZW, S5— A=Y
BT, G0 T rEILLTLEZWL,

G27,G28,G29 F/zl3 G30 ZIERIT D& =Id. G50 T=
F=AA=IBZFrEILTLEZW,

G52, G53, G54.1, G54.2, G54~G59F fz(3G2%ZiES L T
EEREZEET DHilc. G50 THAMRTr—V > 5 /705
FNTIWVEF—AA=IZEF v rEILTEEW,

as

INESEEMAML TS, 1.

Specify the scaling magnification in a negative
value for the axis for which mirror image is
applied.

2. Enter a decimal point when the magnification
is 1. (Example: I1.)

/\ cAuUTION

Specify G51 in a single block without other commands.
Cancel the mirror image by specifying G50 after the
completion of mirror image.

Before specifying G27, G28, G29, or G30, cancel the
scaling mode by G50.

Before changing the coordinate system by specifying
G52, G53, G54.1, G54.2, G54 - G59, or G92, cancel the
each axis scaling mode/programmable mirror image
mode by specifying G50.

] NoTE

1.

2T—YrT70hME, FREEDT TV Y-~/ AT L X
VHIESICRE->TEELE Y, BEMBZ R DICT 255618
STIZRENHD ET,

G51 EA—TAY VICBEEMES I N 2o & EE. /KT X —
% No.8072 THRESINIBEREZFRALET,
FRLRAPEFZRLRILJKARE—TAvIICEESSINGE, &
ARIBCTFLTIE L, K TIEBESNLFBEREBDEIN, 20
HOEICH LU TIE. PRLAP TIEESNIEREAD T,

AT —=UYTE—=RAIC/INTA—5 No.8072 ZEEL THHERIC
BEDEEA, GO ZET UL EEDREB/TATI—Y VT ULE
ERS

TOTZ L RIA—FELHICBEROBENBN > EEF1EF
EUTEHESZNET,

UTDHERTZ—LDEELET,

1.

Specify the scaling center in accordance with the then absolute/
incremental mode. The scaling center must be specified also when
the current position is defined as a center.

When the magnification is not specified in the same block as G51,
the magnification set for parameter No. 8072 is used.

When address P and addresses |, J and K are specified in the
same block, the magnification specified by addresses |, J and K is
applied to the three basic axes and the magnification specified by
address P is applied to the other axes.

If the value of parameter No. 8072 is changed during the scaling
mode, the changed value is not made valid. The scaling is
performed with the value that was set when G51 was specified.

When the magnification is not specified in both the program and
parameter, it is calculated as 1.

In the following cases, an alarm occurs.



110

G #aE
G FUNCTIONS

9.

10.

11.

12.

13.

14.

15.

20.

« AT —=UVTDA T 3N BRWEE 75 —L (P350)

* G51 A—70v VEXRESHEEDO ERZBAEE 7 o7—LA
(P35)
(MINRSA—=FDAT— Y JEREFRT DL =,
-0.000001 < 5% <0.000001 F 7z Id 99.999999 & D K= L\MEE
H 3 E -99.999999 £ D H/NTWERF 1 FE UTEHES N
£9)

TEREE TERFHE. TENEREOIEFHEEICKLT
& RT—=U>TEhhD FER-A, AT =) v TEDRICT L

THIEDHEZITVWET,

2=V YT IEEMERICLZBEIESICOAEN T, FHIC
L 2BEICIIESTT,

XY ZIFESUICHICOART—U v IDNEMHERD, ESDR
WHBRIC AT =) 7 b £ A

HIE S IEAMFEE#HRT 2 28D >S5 1 @MART—U vy
BMDFZE. 75—L (P70) BNEELET,

27— 2T E—RC M02, MO3 2153 3. H2WENC Y
Ly hZfT5 & FrvUEILE—RICRERDED,

A=YV TRICEZREY TN (G2, G52 D) Td&. =4
ERFRT=VUYI7HRLEITRNUET,

AT =Y TRCFHEAHRE UIIBGE. 1 VI LAV T ILES
[CTBIEICONTNZaTILTTIVY a—MBIRIFERS
N XZaZIF7TVYVa—hAT7ERUEBEICHBDET,

AT—UVTHRICGT ZHERT DL BRRTHICEEAT—UY
TNF v Y RILSNIRERBD XY,

AT —=U Y THICG28,G30 HERT HE. FEARTRT—UY
TEFvUEIVTIRRERLET, FEKRERDO L ESE, BiE
RRERLET,

AT =YY THRIC G2 EIER T B E. FERUBEOBENIC T —
U2 T MDEYS,

AT =YY THRICGE0 EIERT B L. REUBRDRICAT—Y
VIO TU=TBICERAT—=U YT DINDEEA, T
‘b, VU—TEERT =YV T ERERRIC—ETT,

ATV TR - BERETRZ B L. UV ERRE
BY—VBEZEROA T2y NEBOERET AT —) Y THLHY
ThEnFEY,

 ERELERRICR T =YY T EEST R E. RT—U Y IRONE
HLUET, ZOOEEHEULLERAT—Y YV IHRLTAT =) VI NET
ENEI,

AT—=Y Y TE—RAIIC G BEST D&, HiclcRONES
NE#MERT—) 2 TBENBMICRD T, BREIBHFD G515
IEKBREENEMTHRDET,

Bl :

AT =027 (FARDHEN/IEKR) OERBF

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

» When the scaling (option) is not equipped. Alarm (P350)

» The upper limit of the magnification specifying range is
exceeded in the same block as G51. Alarm (P35)
(If the machining parameter scaling magnification is used, a
magnification less than 0.000001 and more than —0.000001, or
more than 99.999999, or less than —99.999999 is calculated as
1)

The scaling is not applied to tool radius offset, tool length offset,

and tool position offset. Offset is calculated for the shape after the

scaling.

The scaling is valid for only the axis movement command in
automatic operation. It is invalid for manual movement.

For the X, Y, and Z axes, the scaling is valid for only the specified
axes and is not applied to the axes not specified.

When an arc is specified and the scaling is valid for one of the two
axes configuring the arc plane, an alarm (P70) occurs.

When M02 or MO3 is specified, or when NC reset is carried out
during the scaling mode, the mode switches to a cancel mode.

When the coordinate system is sifted (G92, G52 command) during
the scaling, the scaling center is also shifted by the difference
amount.

If manual interruption is made during the scaling, manual absolute
selection is ignored for the movement following an incremental
value command and the operation performed is the same as that in
manual absolute OFF.

When G27 is specified during the scaling, the scaling is cancelled
at completion of the command.

When G28 or G30 is specified during the scaling, the scaling is
cancelled at the midpoint and the axis returns to the zero point.
When the midpoint is to be ignored, the axis returns to the aero
point directly.

When G29 is specified during the scaling, the scaling is applied to
the movement after the midpoint.

If G60 is specified during the scaling, the scaling is applied to the
final positioning point and is not applied to the creep amount.
Accordingly, the creep amount is uniform regardless of the scaling.

When the workpiece coordinate system is switched during the
scaling, the scaling center is shifted by the difference between the
offset amounts of the new and old workpiece coordinate systems.

When the scaling is specified during coordinate rotation, the
scaling center rotates. The scaling is executed at that rotated
scaling center.

When G51 is specified during the scaling, the axis whose center
was newly specified is also made valid for the scaling. Also, the
magnification under the latest G51 command is made valid.

Example:

Programming using scaling (reducing and enlarging the
shape)
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= ] noTE
B/NREENM 0001 mm TTOT S LAEERLETD, Program is created with the least input increment of 0.001 mm.
+Y
A
@ 200 @
®' 100 @.
(X0, YO)
o R 100 200 > X
@ -100 @
@ -200 @
00001;
N1;

G90 G00 G54 X0 Y0;
G43 Z30.0 H1 S1000 T2;
MO03;

G51 X0 YO P0.5;

X200.0 Y200.0;
G01 Z-30.0 F500;

@
®

G00 Z30.0;
G50;

BRIZT—U> S/ TATSYTIIS—A A=Y (BAD
ZXR) OERM
TOTSLEAAYTAT S LAETTTIOTS LD T,
H 7704754 (00002) TADEKREAHDLTREEZXZT,
RICAA > 7OTZ L (00001) THT 7O A
(00002) ZMFEVHL T, B, C, D OFREIOTSI VL
x5,

IIES (X0, Y0) ZAGvE LT,
05fEDRT—1) 7%

D, ®@,03,® OFRIcHLTR
T—U Y TRIDBTEH, @D, @)
@ @ DOFREIMILET,

AT—=U 2 TiESFr ol

Specifies scaling of 0.5-time
magnification taking the workpiece
zero point (X0, YO0) as the center.

As scaling is applied to the shape

@, @, ®, @ the shape @', @', ®",

@' is machined.

Canceling the scaling mode.

Example:
Programming using each axis scaling/programmable mirror
image (negative magnification)
Separate the program in main program and sub-program,
and input the shape A to the sub-program (00002). Then,
call the sub-program (O0002) in the main program (O0001)
to create the program for the shape B, C, and D.

+Y
|
|
80« | @ ®
B s ®A
60— --<-=> @
50 F-—-—---- e et
———<——7 : <___)__-|
C/y/ I V\\ D !
- | ~
- | <Y
|
|
— i > +X
50 60 100

$77047 3L (00002)
Sub-program (00002)
00002;

(Shape A)
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G90 GO0 X60.0 YB0.0; ...

G01 Z-30.0 F120;

G00 210.0;
M99;

XA »705 5L (00001)
Main program (00001)

N1;

G90 GO0 G54 X0 YO0;
G43 230.0 H1 S400 T2;
MO3;

(A,B,C,D DEIREIMTT %)

77075 00002 ZFEOHE L.
AZINLT

X50.0 ZXt#rEh e LT, X AMBEIC
ST X=Y

77075 4 00002 ZFEOHE L.
BT

X50.0, Y50.0 = XdfrEh e U T, —X
HE., Y ABICS S—A A —

77075 00002 ZFEOHE L.
C%xmIT

Y50.0 EXIFRER & LT Y AMEIC
ST A A=Y

77075 00002 ZFEOHE L.
D %=L

ST—AX=IFrrEIL

(Machining the shape A, B, C, and
D)

Calls the sub-program 00002 to
machine A.

Applies the mirror image in the
minus direction of X-axis making
X50.0 as the symmetry axis.

Calls the sub-program 00002 to
machine B.

Applies the mirror image in the
minus direction of X- and Y-axes
making X50.0, Y50.0 as the
symmetry axis.

Calls the sub-program 00002 to
machine C.

Applies the mirror image in the
minus direction of Y-axis making
Y50.0 as the symmetry axis.

Calls sub-program O0002 to
machine D.

Cancels the mirror image.

224 G511 7AYJSYTINIF—A A=Y, G501 TATSYTILIF—( XA—-IFv 2t
G51.1 Programmable Mirror Image, G50.1 Programmable Mirror Image Cancel

G51.1X_ Y _Z ;

XY Z e S FREH Axis of symmetry
L uw ] noTE
EBSULEENREE LT, S5 —a0 X—Y%H The mirrorimage is applied taking the specified
R axis as the axis of symmetry.

XY, Z e ST A A=V EFrEILT DH Axis for which the mirror image is canceled
T ] noTE

BEEEFE\EEI NS0, “X0”, “Y0”, “Z0” 72 & Since the coordinate value specified following
EESULET, address X, Y, and Z is ignored, the commands are
specified as X0, YO0, or Z0.

VAN /\ CAUTION

TOUSRTIVEF—AA=IDAY, A7 70957 Turn the programmable mirror image ON and OFF at the
WEF—AA—=—IHRARTIT>TLEZW, programmable mirror image center.
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as

] NoTE

1.

G511 Tld. 7OV IXTIIT—A A=ViES#HME 7O/ 5<
TIVET—A A=V DRLERDEEETTY Y2 —MNESEL
1 VI L AVI IS TIBELE T,
EEFED A SICOATOATSIXTILIS—A A=V ENT 15
a. UTosiEroLSIcabEd,

o MIES

G02 (RFstAMA). GO3 (REFETAM) AWICRD XT,

- TERMFIE

G4 (EfE). G42 (BfIE) MHEICHRD FET,

o EEIZ[O]#R

EEAENEICRD £,
AEEEIFTO—HIIEER ETUIEBINEIDOT, Aoy T
LY M PT—VEEZTBICEDAAXA—=IFRLIBHLET,

TAVIRTINIZ—A X—IRICFERERES (G28,G30) %
T-7cmB. FRKRETOEBEIIRTATSINTINI S —1 A—
INBEERBDEITH. FEKDSERAENDEECIFI Z—FH
AR cH VN

TOTIRTINIS—A X=IHRICRERH5DEFES (G29)
Zi1oHBA. FRKIKNULTTIRT INTILI T —A A =IN

nhbh EI,
GE3IERICIE7AT TN TILZIT—AA=IDHhDDEHA,

TOUSLEAA VY TAT S LES T 7O S LITHIT,
Y7704 5L (00002) TADHREAHDLTEEZES,
RICAA > FOTZ L (00001) THT 7O 5 A
(00002) ZMFEVHL T, B,C, D OFREIOTSI VI L
x99,

1.

In the G51.1 command, specify the mirror image axis and the
coordinate to be a center of mirror image with the absolute
command or incremental command.
When mirror image is specified to only the single axis of the
specified plane, commands are as follows:
+ Circular command

GO02 (clockwise) and G03 (counterclockwise) are reversed.
+ Tool radius offset

G41 (left offset) and G42 (right offset) are reversed.
» Coordinate rotation

Rotation angle are reversed.
Since this function is processed on the local coordinate system,
the center of the programmable mirror image will change when the
counter is preset or when the workpiece coordinates are changed.
If the zero point return command (G28, G30) is executed during
the programmable mirror image, the programmable mirror image
will be valid during the movement to the intermediate point, but will
not be applied to the movement to the zero point from the
intermediate point.
If the zero return command (G29) from the zero point is specified
during the programmable mirror image, the programmable mirror
image will be applied to the intermediate point.
The programmable mirror image will not be applied to the G53
command.

Example:

Separate the program in main program and sub-program,
and input the shape A to the sub-program (00002). Then,
call the sub-program (O0002) in the main program (O0001)
to create the program for the shape B, C, and D.

+Y
801 <
60
50
C v~ I
P |
I
I
I
%
50

$770735 L (00002)
Sub-program (00002)

00002;
G90 G00 X60.0 Y60.0;

G01 Z2-30.0 F120;

X60.0 Y60.0;

G00 Z210.0;
M99;

XA >»70%7 7L (00001)
Main program (00001)

N1;
G90 G00 G54 X0 YO0;

(A,B,C,D DRZINTT B)

(Shape A)

(Machining the shape A, B, C, and
D)
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G43 Z30.0 H1 S400 T2;

MO03;

770775 L 00002 ZIFEOE L.
AZinT

X50.0 ZXtrEh e LT, X ABEIC
ST A X—Y

77075 00002 ZFEOHE L.
BzinT

X50.0, Y50.0 Z=X$FrEh e U T, —X
HE., Y ABICS S—A A—Y

77075 00002 ZFEOHE L.
CZzmT

Y50.0 =XFFRER & LT Y AMEIC
ST A=Y

77075 00002 ZFEOHE L.
D %=L

ST—AX=VFrrEl

Calls the sub-program 00002 to
machine A.

Applies the mirror image in the
minus direction of X-axis making
X50.0 as the symmetry axis.

Calls the sub-program 00002 to
machine B.

Applies the mirror image in the
minus direction of X- and Y-axes
making X50.0, Y50.0 as the
symmetry axis.

Calls the sub-program 00002 to
machine C.

Applies the mirror image in the
minus direction of Y-axis making
Y50.0 as the symmetry axis.

Calls sub-program O0002 to
machine D.

Cancels the mirror image.

2-25

G52 O—hIVERRE&E

G52 Setting Local Coordinate System

J— O FEER (G54~ GB9) TO/OJ S LDNIERE:® Y
TRhIET, SOICEERZEZZENTEFRT, G52 D

A—NIIVEZERZEREL TH, JTTD T — 7 FEER G54 ~ G59

ICIFEE52ETA.

G52 X_

T

Y Z ;

V-V EREREVTNSEZE

It is possible to shift the workpiece zero point of the program
created in the work coordinate system (G54 - G59) to establish
more number of coordinate systems. Even if the G52 local
coordinate system is set, the original work coordinate system

(G54 - G59) is not affected.

Amount to shift the work coordinate system.

ZFOMNBIAO—AIIEZERDRSICIHRD F  The position is zero point of the local
coordinate system.

ED

] NoTE

1. O—HILEZRIE.

RDEECFroEILENET,

* 'GB2X0Y0Z0;" LEBLcEE
s FHPTRHMORREREZLLEE

2. TERMETE—RF (G41,G42) [T G2 ZzERLTH, ITERF 2.

WERFFrrEilenxthi,

1. The local coordinate system is canceled by the following

operations:

* When “G52 X0 Y0 Z0;” is executed.
* When all axes are returned to the zero point manually.

If the G52 command is specified in the tool radius offset mode

(G41 or G42), the tool radius offset mode is not canceled.
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B :
O—AIVEZERRE (G52) DfERH
4545910 D R U LR

Four 10 mm Dia. Holes, Equally Spaced on
30 mm Dia. Circle.

/\

Example:
Programming using the local coordinate system (G52)

G54 DHIITR A (X0, YO)
Workpiece Zero Point for G54 (X0, YO0)

v
o
8 D~
Y
= P.C.D. 30
2 q
~
2 q
y
| 30 _ 50
< >l

¥770535 L (00002)
Sub-program (00002)

00002;

X15.0 Y05 oo ®
XOY15.0; oo )
X=15.0Y0; oo ®
XO Y=15.0; oo @
M99;

XA >70%7 5L (00001)
Main program (00001)
00001;

N1;

G90 GO0 G54 X0 YO0;

G43 730.0 H1 S800 T2;

MO3;

G99 G81 Z-5.0 R3.0 F100 LO;

G52 DIITR = (X0, Y'0)
Workpiece Zero Point for G52 (X'0, Y'0)

MO8 P2;.....ovvieeieieeteeeeceeisteseie e D ®, 06 0 0rnznofi<c Drlsat®,@,® and @
N T T respectively.
G52 X50.0 Y=40.0;.....uuumrmrrrrrnirreieeeeeeiresesesesessssssnsnnnns G52 OO—HJVEEEZR T, XY EIZ Establishes the local coordinate
EN Y4 system X'-Y' by shifting the
workpiece zero point.
MOB P2;....eeeeeteeeeeeeeeee et @, @ 3 @ nFEnZznoET Drilsat®,2',®' and @'
N8 T respectively.
G52 X0 YO .. eeeiurunnnnnnnrnrnrerrreeerererereessesssesssssssnnssnnnns G52 OO—HJVEEEZR S+ >tz)l  Cancels the local coordinate system
(G52)
G80;

s

] noTE

G4 DT —VEERICED £,

Work coordinate system (G54) becomes valid.

2-26  G53 WIREEIRRER
G53 Selecting Machine Coordinate System

BEMEAER S E. XY, Z OBBRERZ RO & ULIcEERZ W
WEd,

The machine coordinate system has its origin at the machine
zero point of X-, Y-, and Z-axes.
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ﬁJ%m@%ﬁu BE TRRSNZREME (EIEE) TEET
%9
GI90GS53X_Y_Z ;
I L o N 77V 1—hMES
O XY, Z e B R IE(E DI

g

@ The machine coordinate values can be confirmed by the present
position (machine coordinate) displayed on the screen.

Absolute commands

Coordinate value in the machine coordinate
system

] NoTE

1. G537 yy3av b GI—RRABOT, ESLETOVYIDHER

TY,

Q) 7vv3vhGa—RiEDWTIR “GHEE" (57 —)

2. G53 DS % Go1 (4/7|/></9ME ) TITS &, HEMEEZ
RTIEFERL, BEEBRLU TWBEZERICH LT, 1T L XYY
LTBELET,

3. Gh3ZESLTH, IERFHEEF v Y EILINFEEA,

1. Since G53 is one-shot G code, it is valid only in the specified block.

m For the one-shot G code, refer to “G FUNCTIONS”
(page 57)

2. If the G53 command is executed in the G91 (incremental
command) mode, the coordinate values are regarded as
incremental values in the presently selected coordinate system,
not in the machine coordinate system.

3. Ifthe G53 command is specified, the tool radius offset mode is not
canceled.

2-27 G54 ~ G59 7 — 7 EEIZREIR

G54 to G59 Selecting Work Coordinate System

HE5MUD, 6 DDT—UVEERZHRELTHE, G54~
G5 DIERTE6DDT—VEERDENIZEIRT B &N
TZEXY,

D— U HEEZRDEREICIE. RD2 DDHENHDET,

s MIFRRET—VIREICERES

s MIFERZET—7IVREIFRLCERET %

L) mImEso®mzEs®coNTIE. B -« MR EsEE

By setting six work coordinate systems beforehand, call one of
them by executing the corresponding G code.

There are two methods of setting the workpiece zero point.
» Setting the workpiece zero point at the end face of the
workpiece.

» Setting the workpiece zero point at the center of table
rotation.

m For details on setting the workpiece zero point, refer to the sepa-
rate volume, “OPERATION MANUAL".

(G90) G54(G55, G56, G57, G58, G59) X_Y_;

IV 21— ES

& D FEIR{E

T

BIRENICT -V ERRTUE

Absolute command

®eg %7z Specifies the coordinate values to position a

tool in the selected work coordinate system

] NoTE

. BRERARL G4 NBIRESNET,
2. G54 ~GRO U LEDT—7VEERNPRERSEIE. G10 (T—F&

E). G52 (O—HIVEZERETE). §7_1654, G541 (GBIID—
TEER) <A7¥ay>zZHERALTEIN,
L . GlolcowTid, “G10 7AY S5 LS
REE " (93 R—Y)
o GB2 IEDWTIE "GE2 O—NIVEZRREBE "(114 R—Y))

lc& 27 —0FEE

. G54, G54.1 [CDWTIL “"G54.1 8IN7T — 7 FEZ RN (o
ZJyav)’ (118 R=Y)
3. T—VEERDERIF. BEOFEZE>TWVWET,

1

P ssEROMTIEHEVNTE. BLAOT—SIENTRAERET S
A, EEEMSICRDB T ENTEET,

1. The G54 is selected when the power is turned on.

2. If more number of the work coordinates than G54 to G59 is
required, use the G10 (data setting), G52 (setting local coordinate
system), or G54, G54.1 (setting additional work coordinate system)
<option>.

m . For G10, “G10 Changing Work Coordinate System by
Programmed Command” (page 93)
. For G52, “G52 Setting Local Coordinate System”
(page 114)
. For G54, G54.1, “G54.1 Selecting Additional Work
Coordinate System (Option)” (page 118)

3. The work coordinate systems are defined by offsetting them from
each other.

@ It is advisable to set the workpiece zero points for individual
workpieces to simplify programming when multiple workpieces are
set.
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I

MIRR%ZEY—7IREICRET 5155

Setting workpiece zero point at the end face of

20,20

<

00001;
N1;
G90 GO0 G54 X30.0 Y20.0;

G43 Z30.0 H1 S800 T2;.......oeevenee

Example:
workpiece
14—
Tooling Block
+Y +Y
A A
30 30 30 30
) J O ©®) J©
oA
S g
"d [ ) " [ J
®) / @ @ /
G54 DINTIRR G55 DINTRS

Workpiece Zero Point for G54

Workpiece Zero Point for

G55

................... @®

MO, .. —————
X300 e ®
Y=20.0; e ®
XB0.0; e @
G55 X30.0 Y20.0;...cutieiierirrreerssssrereesssssnnnesesssenes ®
X=30.0; oot ®
Y=20.0; e @
XB0.0; e —————
B
MIFERZT—7IVEEEIRDICERET 258
‘+Y
N ”
A= *Z
Tooling Block

00001;
N1;
G90 GO0 G54 X30.0 Y20.0;

TENQ@ ITIBRSD (T—0 FEIZ
% G54)

730.0 DRIBICTENMBROTE
RBABIC 2 FE I —TOITEMR
HU

800 min~! D EIEREE T FHIFix
“S800” = EEHDEIEHRE

TENG [CIBRSD (T7—70 FEiEZ
% G55)

Positions the tool at @ in the G54
work coordinate

Positions the tool at Z30.0, and calls
a tool of group number 2 at the tool
change position

Starts the spindle in the normal
direction at 800 min~" (S800 =
Spindle rotation speed)

Positions the tool at ® in the G55
work coordinate

Example:
Setting workpiece zero point at the center of table
rotation
+Y +Y
A A
30 30 30 30
@) J @ ®) O
(@) OA
y "d () @ / [ )
®) / @ @
G54 G55
1=
Tooling Block

@ T—oEER G54 T Q) ICfIBRS Positioning at @ in the G54 work

coordinate system
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G43 Z255.0 H1 S800 T2;....coiiiieeeeeeeeeeeeeeeeen 7255.0 DB ICRIB R Positioning at Z255.0
TEXMMBIC 28 )L—FDT Calling a tool of group number 2 at
BIFEHL the tool change position
1Y (O TR 800 min~! TEENFiEs Starting the spindle in the normal
direction at 800 min~"
D T 0 X 0 R ®
Y200 ®
XB0.0; e @
G55 X30.0 Y20.0;....0ceuieeeecreeeeiereesreense e snesanennens ® T— U EESR G55 TG ICfiIBHRs Positioning at & in the G55 work
coordinate system
D G0 X O T ®
) 0 @
D10 TR

e  NoTE

MIFESZT—7IIEEIFLICERES 2 & EE. UTORICERELT  Pay attention to the followings to set the workpiece zero point at the

I2EW, center of table rotation.
1. AT —=I)LORLET—TIIREIHFOD—ELTWSZ & 1. The center of the tooling block is aligned with the center of table
rotation.
2. ZENDEEEEIG T — T ILIERIFONS T — D ihEE COEMHETE 2. Concerning the Z-axis coordinate value, take into consideration the
B9dI& distance from the center of table rotation to the end face of the
workpiece.

2-28  G54.1 EBM7—V7ERRER (A7>3V)
G54.1 Selecting Additional Work Coordinate System (Option)

G54~ GO D 6 DT —VEIERICINZ T, = 5IC 48444  Additional 48 or 300 sets of work coordinate systems can be
25 WE 300 DT — U EERIMERTEEXT, used in addition to the six work coordinate system set and
called by G54 - G59.

G541P_X_Y_;

O P FRET 2B8INT — 7 EER Additional work coordinate system to be
(7 — 7 EERRAEBGE NN 48 B IER) used.
1~ 48 DEFEH 5FER (Additional 48 sets of work coordinate
(7 —7 EERRABH0B N 300 #BAEAR) systems)
1~ 300 DEFH 5ER Select a number from 1 to 48
(Additional 300 sets of work coordinate
systems)
Select a number from 1 to 300
¢ XY e BIRENIOBMT — 7V EFERTHUERDY  Coordinate value in the selected work
% 1o & D EEIE(E coordinate system

um ] noTE

1. BREARIE, G54 DTV EZERNBIREINET, 1. When power is turned on, the G54 work coordinate system is

selected.

2. PRLAPZAKI B L. BEICF T—L (P33) NERREINFK 2. An alarm message (P33) is displayed on the screen if address P is
ER not specified.

3. PRLAPICEENDEZIEDST 2. BEICT Z7—L (P35) 3. Ifa value outside the allowable range is specified for address P, an
NRRENFET, alarm message (P35) is displayed on the screen.

4, G411 ERA—TOVVICPRLAPZESTSGI—R%ZESL 4. AG code that requires the designation of address P must not be
BWTLEE W, specified with the G54.1 command in the same block.

5 G541 TEBMT—VEERZHRELTWSIRETIZ G52 TA—A 5. Itis not allowed to set a local coordinate system by specifying the
IEBERREHRET DI EIFTEFEFA, G54.1 TBINT — U FEZ G52 command in the state an additional work coordinate system is
REFRELTVWDIRET G2 2SI D&, BEICT Z7—LA set by the G54.1 command. An alarm message (P438) is displayed
(P438) NERIRINFET, on the screen if the G52 command is specified in the state an

additional work coordinate system is set by the G54.1 command.
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P romeTc, BNT—/EERORREBHEEE I LN TEE
—g—o

G10L20P_X_Y_;

@ The origin of the additional work coordinate system can be shifted

as follows:

* G10L20 i BT — U EEROEE Additional work coordinate system shift
mode.
¢ P FEaaBest28MN7— 7 BIER Additional work coordinate system which the
(7 — 7 B R AR HOE N 48 #A1HHR) origin is to be shifted
1 ~ 48 OEFEHI 5 ER (Additional 48 sets of work coordinate
(7 — 7 EEIZ R B 0B N 300 #BERR) systems)
1~ 300 DEFH 53R Select a number from 1 to 48.
(Additional 300 sets of work coordinate
systems)
Select a number from 1 to 300.
© X, Y e (G9o) : (G90):

BERERNSHICICRE L IEWIITRAE

TR

EH S NICERENH IR IIR R

(Go1) :

REDEBMT — 7V EERDRENSHIIC
REUVICWILIRAETOERRE AR
BSINEEENSE TOMIESICH

=

i
BT —7 BERRERE DERG

AEmAT—ILO 1EICT7—2% 2RO HiF. ThZhic
BT —VBEERZREL T, MIZETWET,

17—
Tooling Block

> +X

354.1 P1 G54.1 P2

(@) - BIIT—7EZER 1 OMIES (X0, Y0) ICTEAMI
BiR&
(b) 1 BIIT— DV EEZEZR 2 DIITIRA (X0, Y0) [ TEAHMI
BiR&

Distance from the machine zero point to the
workpiece zero point of the additional work
coordinate system to be set newly. The
specified values are taken as the new offset
amount.

(G91):

Distance and direction from the origin in the
present work coordinate system to the
workpiece zero point of the additional work
coordinate system to be set newly. The
specified values are added to the present
offset amount.

Example:

Programming using the additional work coordinate
system

To machine two workpieces, mounted on one face of the
tooling block, by setting the individual additional work
coordinate systems.

00001;

N1;

G90 GO0 G54.1 P1 X0 YO;.....ooeeieieieieieeeeeeees (a)
G43 Z230.0 H1 S500 T2;

MO03;

MO6:

N2;

G90 GO0 G54.1 P2 X0 YO; .....oooivieeieeiiiiieeeee e (b)

G43 Z230.0 H1 S800 T3;

MO3;

(a): Positions the tool at the workpiece zero point (X0, YO0) of
No. 1 additional work coordinate system.

(b): Positions the tool at the workpiece zero point (X0, Y0) of
No. 2 additional work coordinate system.

D—VREREME (AT7>aV)
Work Setting Error Offset (Option)

2-29

L) stid. 5158 X —H— OBUESEE

Q:J Refer to the instruction manual supplied by the NC manufacturer

for details.
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DU REREMEZERTDE, VT—IDNITNTRESN
IcBaThb, JAVSLZEEITZIERTATILER
DICHIZTS>ZEMTEERT,

R DB Z & © R SHEEICH T B EEHDOUEICK U T
HHWENMTONK T, Dl TEFSmSHIE, EREM
TiESHREERTEET,

<EUKRESNT—0>
<Correct workpiece position>

7=
Workpiece

With the work setting error offset, a displaced workpiece can
be machined according to the program without making
modifications to the program.

<FThTHEEBEINLT—T>
<Displaced workpiece>

IR % & Ol T — 7 %
BEICOIEBE L ET,
The coordinate system and the rotary axes automatically
rotate in accordance with the work setting error.

BEREIC LA W

INTCHRESNLT—7
HEEAEICUIEZR

(7 —0 REBEZR)
Coordinate system based
on the displaced workpiece
(work setting coordinate
system)

HEMUO, V- UREREME BEELEY AT LAER
#26000 ~ #26077 TU—VREREEEZREL TR,

1. TU—VREBREMEBEEICOWTIE I - BRIRER
RE "
2. VRT LEE #26000 ~ #26077 [ DWTIE,

ESRLUTLRE W,

122 R—Y

G544P_;
G54.4 PO ;
¢ G544 P_ ;e U REREMEE—N - AV
¢ G54.4P0; ..o, U REREREE—NR - AT
LI = R Y 27—V RBIREEDHEM

« PI~P7THO5BRLEY,

& - rmmm

g

U— U RERKDRE
Work setting error

Set the work setting error in advance, by setting on the ‘WORK
SETTING ERROR’ screen or by using system variables
#26000 to #26077.

1. For the ‘WORK SETTING ERROR’ screen, refer to the
separate volume, “OPERATION MANUAL”

2. For the system variables #26000 to #26077, refer to
Page122.

Work setting error offset mode ON
Work setting error offset mode OFF

Set the number of the work setting error to
be used

» Select from P1 to P7.

EBIEFTHETRETEET,

@ Up to seven sets of work setting error can
be set.

] NoTE

1. V—URBRET - RPOMNEERRZ, 7— 7 EERTER
TENT— U REBEFERTERRI 20E. /8T A—% No. 3106.6
ICE> TRIRTE XY,

2. VAT LEE #5041 ~ #5048 (REOBEME) Icld. 7—7
REREMEBDT - BEERTOEEENMIASINE T,

3. LITOESIE G544 EANTFRERMEDIDLSICESLTLE
=W,
» (43, G43.4, G435, G49 (T ERMIE. T Bl = flE)

« G682, G69 (BRIEMIIEES
BEEEN A T DIRRET G544 P_ 1SR
G54.4 PO DIETHES L TS,

S>HBEEAY /AT >

1. Whether absolute coordinates in the work setting error mode are to
be displayed in the work coordinate system or work setting
coordinate system can be chosen by setting parameter No.
3106.6.

2. The coordinates in the work coordinate system are assigned to
system variables #5041 to #5048.

3. The following commands must have nesting relationships with
G54.4.

* G43, G43.4, G43.5, G49 (tool length offset, tool center point
control)
» G68.2, G69 (tilted working plane command)

Specify “G54.4 P_when the function is OFF.” — Turn the function
ON and OFF — Specify “G54.4 P0O”
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TER@BEFvVEIL Tool length offset cancel
J—JBEREMIEE—R - >  Work setting error offset mode ON
TEEEIEER Tool length offset valid

€ 7 TEEHEFvEIL Tool length offset cancel

G54.4 PO; ..ot e J—URBEREMEET—RN - A7 Work setting error offset mode OFF

4, T—URBHREFEE-—NRICIERFBERLIEIELXRSRFE 4. When tool length offset or tool center point control is performed
ZiT> TWBHAE. /8T A —% No. 1210 DFEEICEFE R Y during the work setting error offset mode, tool length offset or tool
Ty NCIERBEFLCREIESHESFEEF vy E/LSNE center point control is canceled by reset operation regardless of
EP the setting of parameter No. 1210.

5 G2 ICKZA—NIVEZERFZEY G2 LB T—VEZRD7 5. Do not specify work setting error offset when the work coordinate
M ET oI REETT -V REBREMBEZTOEWVWTEE W, system is shifted by the local coordinate system (G52) or work
D—VEERDY T N ZTokiE. £9 G921 Rl — coordinate system change (G92). If the work coordinate system is
VERR7U Y MEBHETT—VEZRZ 7YYy ML TH shifted, specify G92.1 or other work coordinate system preset
5, T—UREBEREMEZREL TLLE W, functions before specifying work setting error offset.

6. JOAUVIIVIBERET—TIVEERETDH/RE (JSTX—% 6. Note the following point when specifying tool center point control in
No.7908 =0) T, T—VREREMET— NHICTELIHAH the work setting error offset mode with the setting to use the table
HZT5>EEE. ROBITERELTLRLE W, coordinate system as the programming coordinate system
WBE. T—7IVEEREHMED ‘0" THRWRETIE LSl E (parameter No. 7908 = 0).

BEILIHER., TOEEQT—VEBRRNT—TILICEES N Generally, even the table rotation angle is not “0” degrees, the

T—TIEEREBDET, T—URBREMEETE—RNFRICTE work coordinate system at the time that tool center point control

SEmAHEEITSBE. JOMRIEEMNERD, 7— 7)o started becomes the table coordinate system. However, in the

AIEH 0" DR TT—VEERNT—TIVICEESINIcHDE work setting error mode, the work coordinate system with the table

LT —TILERRNEESNE T, rotation angle of “0"degrees fixed to the table becomes the table
coordinate system.

7. D—URBREFBET—RAE., UTOHELZESTEELEE A, 7. The following functions cannot be specified in the work setting

error mode.
o FEINA * Manual intervention
e FHNVRILEIDRAH + Handle interruption
» HEERTOMBRS (G28, G30, G53) + Positioning in the machine coordinate system (G28, G30, G53)
* PMC Bl + PMC axis control
s ABIT—A A=Y (EFFiFEy TV IILLdIF7—o + External mirror image (mirror image by signal or setting)
A—=3)
e 7O0UIXTIIZ—A4X—=Y (G50.1,G51.1) » Programmable mirror image (G50.1, G51.1)
s BBBIRANO—VUIYNFI VY + Stroke check before movement
s 7077 LB » Program restart
8 T—UHXRBREMEICALU TRORERESET D&, P7—LA 8. Ifthe following illegal commands are specified in the work setting
MEELVLET, error offset mode, an alarm occurs.
s T—URBREBEE—RAPICESTERVGEG I—REES + G codes which cannot be specified in the work setting error
feo (72 —L No. P545) offset mode are specified. (Alarm No. P545)
s VU RBREMECTEET DEOE—FILICED NG - foo + The modal state is illegal for starting work setting error offset.
(72—, No. P545) (Alarm No. P545)
e Gh4.4NBMTIESINEN o fce (7T — L No. P546) + G54.4 is not specified alone in a block without other commands.
(Alarm No. P546)
¢ G544 ESDTOYVICP DIESHEN > Tc. HDWE P ICHE + G54.4 is specified without address P, or the value that follows
< BUBHLEF N > foo (75 —LA No. P33) the address P is outside the specifiable range. (Alarm No. P33)
o T—URBEIREMEZ 2EICIED UTco (77 —14 No. P545) + The work setting error offset is specified twice. (Alarm No. P545)
9. PRLRAPZAMT DL, 7F—L (NoP33) WELEULEXT, £ 9. Ifaddress P is omitted, an alarm (No.P33) occurs. If other than “0

foo PRLAPIRO~T MAZzERTEE. 75—L (No.
P35) MEELXT,

to 7” is specified for address P, an alarm (No. P35) occurs.
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VATLERICE BTV REREEDRE

Setting Work Setting Error with System Variables

AT L #26000 ~ #26077 I KD

The work setting error can be input or output using system

DT EEAHPMNTEFT, V—URBREEIF 7HET  variables #26000 through #26077. Up to seven sets of work
HRETZEET, FT—UVREBRESEFNICHIGLZEHFE  setting error can be set.
BlEFRDEED TT, Each work setting error and corresponding variable number is
as follows.
Eﬁ% =o = = el
Error Eh% ih% ih% E%% nu% nu% nnE
No. 00 Error Error Error Error Error Error Error
(COMMON) No. 01 No. 02 No. 03 No. 04 No. 05 No. 06 No. 07
X ﬁﬁ@%ﬁ% Ax #26000 #26010 | #26020 | #26030 | #26040 | #26050 | #26060 | #26070
X direction error A x
Y Hﬁﬂ O)EE% Ay #26001 #26011 | #26021 | #26031 | #26041 | #26051 | #26061 | #26071
Y direction error Ay
Z Hﬁ@gﬁ% Az #26002 #26012 | #26022 | #26032 | #26042 | #26052 | #26062 | #26072
Z direction error A z
FIERTTEIOZRE A a - #06013 | #26023 | #26033 | #26043 | #26053 | #26063 | #26073
Rotation direction error A a
Bl#x 7P DR A b - #06014 | #26024 | #26034 | #26044 | #26054 | #26064 | #26074
Rotation direction error A b
BIERTTEIOZRE A c - #06015 | #26025 | #26035 | #26045 | #26055 | #26065 | #26075
Rotation direction error A c
CEsEAIE 1 (RJTEH)
Rotation axis position 1 (root #26006 #26016 | #26026 | #26036 | #26046 | #26056 | #26066 | #26076
axis)
EEREHAIE 2 (T — 7 )
Rotation axis position 2 (work #26007 #26017 | #26027 | #26037 | #26047 | #26057 | #26067 | #26077
axis)
um ] noTE

1. ElEAMEOIRZEa b, cicid. T—7ERRE XY XciF ZH#HDE
DLCEEJEéﬁT:téﬁDﬂ%%?"“EbK?O

2. [EIEREHE 1,2 [CiE, REZFHAL 2 & & DRIERH 1, 2 DEIREE
F@’éaﬁﬁbi@%

1. The error when the work coordinate system is rotated about the X,
Y, or Z-axes is set for the rotation direction error a, b, c.

2. The machine coordinate value of the rotation axis 1, 2 when the
error is measured is set for rotation axis position 1, 2.

D—JREREMET— FRICESAESZ G I—F

D— U REREBENEYOR., ESHELGI—RIE X

DEBDTI,
UFoGI-—RMEIESTDE. 7F—LA (No. P545) HY
FEELET,
I c 0[S RIBIR
@ GO e, [ERGEE] ]
e G02, GO3 oo RIS
¢ GO4 oo KoL
@ GO05 e =R e s EE AE 11
¢ G051 oot EESEERIE | (Al SHEREIE)
0L T SEEHIE  (FofTHlE)
© GO .o AT ORI NY T
L [ TF—HETE
L i RS RRT TFT—IREE—RFv >

(BB E L)

G Codes that Can Be Specified in the Work Setting Error
Offset Mode

The following G codes can be specified when the work setting
error offset mode is ON.
If G codes other than the following are specified, an alarm (No.
P545) occurs.

Positioning

Linear interpolation

Circular interpolation

Dwell

High-speed high-accuracy control Il
(high-precision contour control)

High-speed high-accuracy control | (Al
contour control)

High-accuracy control (look-ahead control)
Exact stop

Data setting

Data setting mode cancel
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Ly A TERER (XY)

G18 oo, TERER (2X)

< R TEER (Y2)

G20 e, 1Y FAT

(€ I AUy I AR

G28 .o HIRRE)F

(€374 I BahsnER

G30 oo, F£2/%3 BIRAERF

G30.1—G30.6 ..c.cocevrrnnnn JO—T4YLT77LYARER

G31 e, A%y TR

GA0 ..o TEEMIE

GA2 oo TERMIEG

G4A3 oo, TERMIE +

G434 oo TEEmRGIE (¥171)

G435 e TEEmRGIE (¥172)

GA4 ..o TERMIE -

GA5 .o TEMIBHIE R

G446 ..o, T EAIBEHIE #B/\

(7. TEAIBMIE 2 FHk

GA8 ..o TEMBRIE 2 &/

G49 oo, TERBIEFv VLI

G50 e, A=Yy TFv il

(1107 [T TATSRTNIS—AA=IFr T

(13 I 2g—yy

(13 T [P TATSRTINIT—A A=Y

G53 e BRI AR RIE IR

G54 — G59, G54.1............... T — U AR RIER

G544 ..o D — 1 RBREREMIE

GB1 oo, ATFIRNANY TE—R

GB4 ..o THIE—R

GB5 .o, <7 OE U

G66, GB66.1 ... YOOE—YILEH L

GB7 e NOOE—FIFEHLF v I

GBB ... FERR[O)3E - 3 RITEERA

GBB.2 ..o EREINTES

GBI ..., EEAZ[OER - 3 RITEEA L - {ERIEIN TS
SFrrEill

NS FEET A 7 ILiER

(€10 F7IVYa1—ES

(1 [ AV LAYTIIES

G93 .o, AVIN—RAE A LED

GO ..o BEDES

GO5 ... HOERx D

GO98 ..o NBFEEY A IIAZ>vILELNIE
I

G99 ..o NRHBITEEY A 7R RLANIER

Plane selection for machining (XY plane)
Plane selection for machining (ZX plane)
Plane selection for machining (YZ plane)
Data input in inch system

Data input in metric system

Zero return check

Return from zero point

Second/third, fourth zero return

Floating reference point return

Skip function

Cutter radius offset

Cutter radius offset, right

Tool length offset +

Tool center point control (type 1)

Tool center point control (type 2)
Tool length offset, —

Tool position offset, increase

Tool position offset, decrease

Tool position offset, double-increase
Tool position offset, double-decrease
Tool length offset mode cancel
Scaling cancel

Programmable mirror image cancel
Scaling

Programmable mirror image
Machine coordinate system selection
Work coordinate system selection
Work setting error offset

Exact stop mode

Cutting mode

Macro call

Macro modal call

Macro modal call cancel

Coordinate rotation/3D coordinate
conversion

Tilted working plane command

Coordinate rotation/3D coordinate
conversion/tilted working plane command
cancel

Hole machining canned cycle command
Absolute commands

Incremental commands

Inverse time feed

Feed per minute mode

Feed per revolution mode

Initial point level return (hole machining
canned cycle)

Point R level return (hole machining canned
cycle)
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D— Y REREMEZEDNIZRICARBE—YILGO—

R

Modal G Codes that Allow Specification of the Work

Setting Error Offset Mode

TRICRTE—FIL G OA—MREDKIC, 7— I REREM

EZERITBIENTARETT,

G54

G54.

—-G59, G54 1.
4o

G code state.
RIERSD
EiR#EE
EREEERE I (EEEERIBHIE)

IR IEESIE | (Al SRECHILE)
EAEEHIE  (GATHIE)
REEHEE—REF vl
BERESF v >

THEZER (XY)

TEZER (2X)

TEHZER (Y2

A YVFAS

XRNUY T AR
ANT—=RZANO=0F v IHEEA D
TERWEIE

ERAEGIEF v L
TERMEFv>EIL
RT=U>TFv>EI
TAOVIRTINIZ—AA=IFv I
T — U EEREREIR

T— U RBRERMIE

AT NNy 7E-R

THIE—R
NOOFE—FIEHLF v I

EEIZ[EES - 3 RITEEZEZ - ERIEIN TS
e A

NBTEEY 1V ILFv >t

7TV a1—bMES
AT L XV IIES
AYIN=E A LED

BREDES

FREEREDIES

BE—E&EF v I
)f\a@wﬁﬂwww:w»,ﬁ L ~RILE
I

NBTEEY VIR BRLNIER

Work setting error offset can be specified in the following modal

Positioning
Linear interpolation

High-speed high-accuracy control Il
(high-precision contour control)

High-speed high-accuracy control | (Al
contour control)

High-accuracy control (look-ahead control)
Polar coordinate interpolation mode cancel
Polar coordinate command cancel

Plane selection for machining (XY plane)
Plane selection for machining (ZX plane)
Plane selection for machining (YZ plane)
Data input in inch system

Data input in metric system

Stored stroke check function OFF

Tool radius offset

Normal direction control cancel mode

Tool length offset mode cancel

Scaling cancel

Programmable mirror image cancel

Work coordinate system selection

Work setting error offset

Exact stop mode

Cutting mode

Macro modal call cancel

Coordinate rotation/3D coordinate
conversion/tilted working plane command
cancel

Hole machining canned cycle cancel
Absolute commands

Incremental commands

Inverse time feed

Feed per minute mode

Feed per revolution mode

Constant surface speed control cancel

Initial point level return (hole machining
canned cycle)

Point R level return (hole machining canned
cycle)
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2-30 G60 —AH R ERSD
G60 Uni-Directional Positioning

GO0 DILERDENEEHIC—AAMNSITVNET,

Positioning is always Carried out from the fixed direction with
this command.

TEBEE
Overrun Stroke

B
Start Point
L o e EEe P - —
————— )
sy
g Start Point
End Point
G60X Y Z ;
¢ XYy Z e B3k TRIERSD S 2R D EIE(E Coordinate values of the end point at a rapid

s

traverse rate.

] NoTE

1. JvyayvbhRGI—REDT, BSLETOYIDHEYT
g_o
2. RHFETEYAVIIHIC. ZEHO—ARMERDIETEEE A

3. G76,G87 DRBIFEET A VI, ¥ 7 NEZBE T 28D—7
MALERDIFITVWEE A

4. NIA—ITHITERIEIRESNTVWBVEHOD, —HRMER
HIFTEEEA,

5. E—fE (BEE0) zEHLiBEe. TE8%
DUBICAIBROENET,

ZEEL. T

il

BABETRLT —ARMBERDZITVWWEEF, BIR—UE
(BEE0) THERLTIRE W,

6. TEBEBEMUBERDAMIZ. /XTX—% No. 8209 THREL X
gﬁo

7. IRSGA=FTREUVCABRDABICHL T, I 57—+ X—
BT,

/7

&

B :
G60 DfEFRHI
D,@,®,® DRBTABHIFTIMIZTVNED,

1. Since G60 is one-shot G code, it is valid only in the specified block.

2. Uni-directional positioning for the Z-axis is not possible during hole
machining canned cycle.

3. Uni-directional positioning for the axis to be shifted in the canned
cycle G76 or G87 is not possible.

4. Uni-directional positioning for the axis to which overrun stroke is
not set for the parameter is not possible.

5. If the position where the axes are presently located is specified in
the G60 block, that is if the specified axis movement distance in
the G60 block is zero, the axes move by the overrun stroke and
then move back by the same distance to be positioned at the
previously located position.

To execute uni-directional positioning at all specified positions, it is
necessary to specify a positioning command even if the target
point is the presently located point (zero axis movement distance).

6. The overrun stroke and the direction for positioning are set using
parameter No.8209.

7. The mirror image is not valid for the positioning direction which is
set using a parameter.

Example:
Programming using G60
Hole machining at hole positions @), @, ® and @.
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T ] NoTE

JRZ X —% No.8209 (. X+ 1.0mm,Y + 1.0 mm DIERSD AR & X+ 1.0 mm, Y + 1.0 mm is set with the parameter No. 8209 for the

TEBESEERELET, positioning direction and overrun stroke.
TEBEE
Overrun Stroke
+Y
A
30 30
e Y
NP 1/
&
) > +X
©, @ :
N (D
1/ 1/
00001;
N1;
G90 GO0 G54 X50.0 Y20.0;
G43 Z30.0 H1 S1000 T2;
MO03;
GBO0 XB0.0; ceeeeeeeeeeeieeeeeeeeeeeeesaeeeneeneeeesaneseeeaneanenn ® @ Ic +Xx AAH, S, BXbc—7A Uni-directional positioning at ™M
Bl vA=9>%) from the +X direction at a rapid
traverse rate
(1) (X30.0,Y20.0) (X50.0, Y20.0)
F——&——————— = )
L——>
1.0 mm
G99 G81 Z-5.0R3.0F100; .....cevvvvrvreeeeeeeeeeeeeee, @ @ TcRRy kRUYUY T+ 2)L Executes the spot drilling cycle
(G81) %=E1T (G81)at @®.
GBO X=30.0; c.eeeeeeeeeeieeeeeeeeeeaeesaeeeseneesnesaneseeaneaen @ @ Ic +XxAHAH, S, BXb—7A Uni-directional positioning at @
BV D) from the +X direction at a rapid
traverse rate
(2) (X=30.0, Y20.0) (1) (X30.0, Y20.0)
F——®——————— = )
L——
1.0 mm
G0 Y=20.0; ..eeeeeeeeeereeeeeresseeessesssesessessessessessennens ® @I +YHANS, B¥DT—A Unidirectional positioning at @
A& R & from the +Y direction at a rapid
traverse rate
(2) (X-30.0, Y20.0)
4
I
I
I
I
I
1 (3) (X-30.0, Y-20.0)
¢
L :{1.0 mm
[
(10 I 10 1 o @ @ Ic +XxHAHM S, BXbT—7A Uni-directional positioning at @
ALE AR from the +X direction at a rapid

traverse rate
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as

(4) (X30.0, Y-20.0)
——————— >0 — >0

|

1.0 mm

] noTE

IS A—H THBRDAMEZE +X FMAEE Since the positioning direction of “from
LTWaieoh, @ 15 @ DfudiksA +X-axis” is set for the parameter,

HERMUICHEDET, CDzH, @ D
MBELD1.0mm Fagic—E=lLELT
%, @ ICIBROLET,

positioning is executed in the same
manner as in simple positioning from @
to @. The X-axis once stops at a point
1.0 mm before @ and then it is
positioned to @.

G800, e 2Ry NRUYYTHA )L Cancels the spot drilling cycle
(G81) dF vt (G81).
2-31 G65, G66, G66.1, G67 ¥/ A 7045 5 LDfER

G65, G66, G66.1, G67 Using Macro Programs

G65(G66, G66.1) P_ L_ <SIHUEE> ;

G65(G66, G66.1) P_ L_ <Argument assignment>;

G67;

Jyvyay eIy OEELIES
Iy O0EUIES

Calls macro call mode (one-shot)

(BEiEm W

Calls macro call mode (modal command for

HU) axis movement)

¢ GBB.T .o, T—AIIAET7OBELES (EJ7Ovo  Calls macro call mode (modal command for
L) every block)

¢ GB7 oo, E—-# e~y O UIES (Ge6, Gee.1) Modal macro mode (G66, G66.1) cancel
Frrtil

& P e, FodHT~vorO700 5 LES Macro program number to be called

8 L e Rk UH U a1 Number of macro program calls

(EBEE1ECHBLERY)

¢ SIBUETE oo,
Argument assignment

s

A~Z DI EBFZEIFD

(If omitted, it is regarded as one time.)
Argument (A to Z) and value

] noTE

1.

GB5FT>yay haOT, ESLET7TAY I TOHFENTY,
G67 DIESIL G65 ICIEBERH D £ A,

G66 IEBEIEDETHR. G67 TFv I BE T, YO0
T LEEFTULED,

G66.1 (F G67 TV OMELUESZF v VI SNEET 7
Ov 7Tk Y7700 L2FTUEY,

G65, G66, G66.1 DO w 7 ICH LT, G65, G66, GB6.1 I3 RT
D3I EDBICIERLTIIZS W,

G66 H2WEG66.1 & G67 D7 Aw 7 Id, B—70O7 75 LARIC
EHLTLLREEWN,

G66, G66.1, G67 LA—7Ow 7 1C G65 TR TEFE Ao

NOOQ7A7 S LATERTZXFOHRT, “#7,%" ) IR E IR
BXFROT, X7O707 7 L0 ARNSEZESICEAI—
REFHITZCEETEERA, ¥Y27AO7O7 T ALIFI1SOI—R
TR L TLIEE L,

G661 E—RAF, KTAVIDFZRLRAO (ZOTZLES).
FRLAN (=7 v2RES) $LVG I—RUMIIANTEST
INT. SlEE L T/RDbNET, f2feL. A—7Ay 7ICEHD
GIOA—RHBWETZRLANIHZEE. UTOLSICEDF
EDS

«GI—R

1.

For G65, a macro program is executed only in the block where
G65 is specified. The G67 command is not related to G65.

Macro program is executed by G66 following each axis movement
command executed until it is canceled by G67.

If the G66.1 command is specified, macro program is executed at
each block after the execution of commands in it until this mode is
canceled by the G67 command.

In the G65, G66 and G66.1 blocks, the G65, G66 and G66.1
commands must be specified preceding any arguments.

The G66 or G66.1 block and the G67 block must be specified in
the same program.

G65 cannot be specified with G66, G66.1 or G67 in the same
block.

Some of the characters used in a macro program are special
characters such as “#”, “*”, and “/”. Since they are not supported
by the EIA code, it is not possible to use the EIA code for input/
output of a macro program. Therefore, a macro program must be
created in the ISO code.

In the G66.1 mode, all codes other than O (program number), N
(sequence number), and G codes are not executed but they are
treated as arguments. However, if more than one G code or
address N is specified in a single block, they are processed in the
following manner.

* Gcode
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BRICES LG I—RE 51 LTRDNEY,
s PRLXN
BPOF7 RLANBAE, IRT5IHEEL THRDNET,

G66.1P_; \
— GO1 & & U N200
N100 GO0 GO1 X_Y_F_N200: ... (% 2(3 s |, 45

§|ﬁ g[& bnia‘a

1. BRUFHLUEHKE. £5 99 EETERITSIENTERX
—g_o
2. GMETO—RBEDNCT—FHEHTHERTEET,

G#1, M#2, F#3, T#7 13.&
<¥/A7075LBRDESICERLET >

Y

+X

(@) :7ryav Yy OFHUES

e PO I YOOV T LES

e X~Q:35|%

() : x7AZOTZLKT

T (#) P 0&BEREHEAGLE T Y7070 7 A
HERUE T, XMV 7O7 T AT, 5IEEMENS A
B,C,..X, Y2 #fERLETY,

A=#1""B=#2" WS LS. FIHETHOBEEEIFHR
FoTWBDT, A Y7075 LRDIIEITH < BED.
NoO7A7 7 ADEBITRATNET,

T

The G code specified last is treated as an argument.
* Address N

Address N, other than the first one, is all treated as an argument.

G66.1 P_;
N100 GO0 GO1 X_Y_F_N200; 301 and N200
----- are both treated
Argument Argument

as an argument.

1. The number of program repetition is 9999 at the maximum.

2. NC data such as G, M, F and T codes can be specified with
variable.
G#1, M#2, F#3, T#7

<Using Macro Programs in the Following Cases>

XA4>70%75 L (00001)

Main program (00001)

00001;

N1;

G90 G00 G54 X0 YO0;

G43 730.0 H1 S1000 T2;

MO03;

(G98) G81 Z-10.0 R3.0 F100 LO;

G65 P1000 X100.0 Y50.0 U180.0 V85.0 H1 D1 Q40.0;

¥osa7a%73%.4L (01000)
Macro program (01000)
01000;

#1=0;

WHILE [#1 LE #4] DO1;

H#5 = #21°H2IH3;
#6 =1 210
END1:

(a): Calls the one-shot macro call mode.

* P: Macro program number to be called

» Xto Q: Arguments

(b): Ends the macro program.

The macro program is created by combining the variables “#

and qualifications which are expressed in [ ], while arguments

“A, B, C, ... X, Y, Z” are used in a main program.
Since a combination between argument and variable is fixed

such as “A =#1, B = #2”, the value specified for an argument in

the main program is assigned to the corresponding variable in

the macro program.

] NoTE

rRoxo/O7a7 3 LBATE D REOTOT S LTIRSDFE
/.L/O

L) s zHo@at Ic >V Tt SIS X —H — OEUREH
=

=

The macro program above is only for reference purpose and cannot be

used for actual operation.

m For combinations of arguments and variables, refer to the
instruction manual supplied by the NC manufacture.
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il : Example:
G65, G66, G67 DIERHI Programming using G65, G66, G67
<fll1> <Ex.1>
ADDNTHEUMIZITWET, £9. NCHBIFT2HED Performing the same machining at four holes: First, create
7077 LhmERULET, the program for the pattern to be executed in a hole.
¥o0a7a4v 5L (08000)
Macro program (08000)
@@ 08000;
Z—10.0; e @
®e® +Y G91 GO YHT F100;.. oo @
GO2 JT; s ®
® GOM Y #1, e @
+X GO0 GO0 Z10.0; ..ot ®
M99;
RIS, RSOGFMIZTSAAC Y TAT T LZERUET, Then, create the main program for hole machining at the four
positions.
+Y 00001;
i @) (0,0) (3) (200, 0) NA:
G90 GO0 G54 X0 YO0;
G43 Z30.0 H1 S800 T2;
@ (2) (100, 0) G66 P8000 A10.0;............... @(a) G65 P8000 A10.0;................ @(a)
X0 YO; X100.0;
. G65 P8000 A10.0;............... @(b)
X100.0; .cceiiiiiiiiees b ’
@) (50, -40) 2000, %((C; X200.0;
Sy G65 P8000 A10.0;................ ®)(c)
X50.0 Y=40.0;.cccovvvvvrinienannns @(d) X50.0 Y-40.0;
\ G65 P8000 A10.0;................ @(d)
G67; (e)

(@) : @ T “08000” M #1 1 10.0 ZRKA L TEIT (A= #1) (a): Executes “O8000” with “10.0” assigned to the #1 variable

(b) : @ T "08000” % £1T

(c) : @ T "08000" % £4T

(d) : @ T “08000” %#3£1T

(e) : N7AFHEULESF vy
<fll2>

NDBEENEDLZDTOT 7 LZEHRULET,

s

at@®. (A=#1)

(b): Executes “O8000” at @.

(c): Executes “O8000” at (3.

(d): Executes “O8000” at @.

(e): Cancels the macro call command.

<Ex.2>

Creating a program for the application where the holes have
different diameters.

] noTE

NEHFHBEOTOT T ALIF. EEEEX1OYIAO707 T A For the pattern to be executed in a hole, the macro program (O8000) in

(08000) £fEAL £,

+Y
T (1)(0,0) $26

Ex. 1 above is used.

XA >»7AY3 L (00001)
Main program (00001)

430 00001;

N1;
G90 GO0 G54 X0 YO0;

> +X G43 Z30.0 H1 S800 T2;
MO3;

(3) (200,0) G65 P8000 A10.0; ....cveeerrreereeeeeeeeeeceeeeenas ®(a)

X100.0;

$32 ‘ (4) (50, —40)

G65 PB000 A13.0; ...coveereeeereesereeseseeeeseeesseeons @(b)
X200.0;

G65 PBO00 A15.0; w.eeorereeereeeesenersessesseseeseenes ®(c)
X50.0 Y.-40.0;

G65 P800 AT6.0; ..eeorreeerreeeseneeseesesseseenesnns @(d)
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(@) : @ T “08000” @ #1 I 10.0 ZRAL TET (EFE 100
mm D7)

(b) : @ T “08000” M #1 (T
mm D7)

(©) - ® T “08000” M #1 IC 15.0 #ARXA L TEFT
mm D7)

(d) : ® T “08000" M #1 (T
mm D7)
NYO707 % 08000 DHICHZ “#1"HND~@ DA
DERHHUET,

Z0&LSIE. xvO707 S L EERT L. ZROBEEE
Z5REFT. BLESBMIAEBWIOV S ATHERTESE
-a_o

13.0 Zf A U TET (FZF13.0
(#=ZE 150

16.0 Zf XA L TET (#ZF16.0

(a): Executes “08000” with “10.0” assigned to the #1 variable
at . (10.0 mm radius hole)

(b): Executes “O8000” with “13.0” assigned to the #1 variable
at @. (13.0 mm radius hole)

(c): Executes“O8000” with “15.0” assigned to the #1 variable at
3. (15.0 mm radius hole)

(d): Executes “O8000” with “16.0” assigned to the #1 variable
at @. (16.0 mm radius hole)

The #1 variable in the macro program O8000 corresponds to
the value of address A at D to @.

By using a variable in a macro program in this manner, similar
machining can be executed with a relatively short program by
simply changing the value to be assigned to the variable.

2-32

G68 FEEIZ[MEE. G69 BAMEREEF v Il (A7 3Y)

G68 Coordinate Rotation, G69 Coordinate Rotation Cancel (Option)

COHBEIR. ROELSBESICEALEY,
1) BEREOHENHL WK EE

THO&LSIC. © O7A7 5 LEERT 255, G68 %
FRLT. @ ZEESEET,

~D

>

+Y
’
’

~
4
e
4

Use this function in the following cases:

1) For a shape difficult to calculate the coordinate values

When programming @, first program @ and rotate it using
G68 as shown below:

pdm)

[EIERz I
Center of Rotation
2) 1 DOFRZEERI L SBNRI—UhHBEE
TROLSIC, @,@ OMRO OV T LZIERT %%
a. Ge8 ZEALT. @ zllEI &7,

[El¥Rf
Rotation Angle

2) For a shape which can be defined by rotating other shape

After programming @), rotate it to define @ and ® using
G68 as shown below:

ElE=]
@ N Rotation Angle
®)
O]
% > +X
[ElERAL
Center of Rotation
< XY FHEDEAEE S > <Coordinate Rotation on XY Plane>
G17G68 X_Y_R_;
< ZX FHE O EIEEEE > <Coordinate Rotation on ZX Plane>

G18G68X_Z_R_;
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< YZ FHEOEZEEE > <Coordinate Rotation on YZ Plane>
G19G68Y_Z_R_;
G69;
* G17,G18, G19....currrnen. FEAZ O] 5 D FEIRE Selects the planefor coordinate rotation
¢ GB8 .. BEAZ[OlERIE S Specifies the coordinate rotation
¢ BB o EEZEOEEESF v >l Coordinate rotation cancel
X, Y, Z e LlEFR OO EEE (Z 7YY 12— MNMB) Coordinate value of the center of rotation
(absolute value)
R R ClEARE Angle of rotation

1

& mEstamn + BETY,

L “G17, G18, G19 INTFEEIR * (96 ~—3)

s

@ The counterclockwise direction is the positive
(+) direction.

m “G17, G18, G19 Selecting Plane for Machining” (page 96)

] noTE

1. EELOEEE—RNAFIC, GI7~GIODTFHREZEET 5&. BHEH
7 Z—L (P111) BRRESNET,

2. P7YVYa—hMESTEEFDLODEZEEZESL TSIV, 1
VI LXAYEIIES TRERDDEZEZESLTH. 7TV
Ja—MNESEHRLET,

3. [EERFRLOOEEERET 2 &, G68 DIFS S NicmahOlEERD
[CEDET,

4. EEBEOFTYUai—MED AYILXYZILEREF. GO,
GO EBICEDITVET,

5 EEAEORNRERMSLCENBEZ TRICRLET,

1. If the plane selected by G17 - G19 is changed in the coordinate
system rotation mode, an alarm message (P111) is displayed on
the screen.

2. The coordinate values of the center of rotation should be specified
in absolute values. Even if an incremental command is used to
specify a coordinate value of the center of rotation, it is regarded
as an absolute command.

3. If the center of rotation is omitted, the point where G68 is specified
is taken as the center of rotation.

4. The G90 and G91 commands determine whether the angle of
rotation should be specified using absolute or incremental
commands.

5. The minimum setting unit and programmable range of rotation
angle is given below:

R/NERE B EREH

Minimum Setting Unit Programmable Range

0.001° -360.000° ~ 360.000°

0.001° -360.000° to 360.000°

6. PRLARBE—FILAEHTT. —EIEDT L. RICHLL
EHAEERST 32T, AUEGRENENICHD ET, ff
L. G69 THEEEEF v > LT 5E, BERAKE0CHDE
g_o

7. IERHE. TERBEREORERFD EEEESETSN
T NE T,

8. JOUSRINIS—A A—Y L EEEEER—TOY 7 IS
T2e, BEERENETINLBIETOTIVTILI T—1 X—
IHTONE T,

9. EREEHPIC G28 ICL2BMARERZTofce &, PRRICE
ERAREERA DD T

10. BEEAZEEER IO —NIVEEIZER F T L T WS o6, EIERER % H
FTeRETT -V EERDBEESXZLET 5 &, EELOEHRO AN
PBHLEI,

M. EEEERICERE/RLO (] (YY) F—2@T &, EE
EEREF vl hExd,

12. GB9 [ELDIESERA—T OV JICIEST H I ENTEET,

13. G69 & G02, GO3 ZA—7 O v 7 IciES LIciEa. BEICY 57—
I (P70) BRERENBZENHDET,

6. Address R is modal information and once specified, the specified
angle of rotation remains valid until a new angle of rotation is
specified next. When the coordinate system rotation mode is
canceled by G69, however, the angle of rotation is reset to “0”.

7. Offset such as tool radius offset and tool length offset is executed
after the execution of the rotation.

8. If both the programmable mirror image function and the coordinate
system rotation function are specified in the same block, the
coordinate system rotation function is executed first and then
programmable mirror image function.

9. |If zero return to the machine zero point is executed by the G28
command in the coordinate system rotation mode, the coordinate
system rotation function applies to the intermediate point.

10. If the offset amount of the work coordinate system is changed
while the coordinate system rotation function is called, the center
of rotation is shifted accordingly since the coordinate system
rotation function is processed based on the local coordinate
system.

11. The coordinate system rotation function is canceled if the
(RESET) key on the operation panel is pressed in the coordinate
system rotation mode.

12. It is allowed to specify the G69 command with other commands in
the same block.

13. If the G02 or GO3 command is specified with the G69 command in
the same block, an alarm (P70) code may be displayed on the
screen.
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i :
G68, G69 DfEFHFI
DB @ OEKROIOTSLEERT E5HE. @,03,@
DEEEEET D EFEIIIDET, 22T, D@
@@ ooko7a7 7 L%ERLT,. GBS TD @ ® @
DR ZEE S EET,

+Y

50"¢ - - - (3 (30.0,50.0)
2 (1d.o, 50.0) R20
30°

20 1% (@) (30.0, 20.0)

(10.0, 20.0)
| : > +X

\10 30

(a) : EEAZ[OERIES

ElERA0 O, EERAE 30°

@ BEsnicIEAB 20T, () NOESREBTEET,
b)~@C): @->0 -0 >0 DES

T

Example:
Programming using G68, G69
When programming the shape @ @ ® @, it will take much
time to calculate the coordinate values of @), 3 and @.
Then, the program for the shape 1 @' @' @' is created and
the shape @ @' @' @' is rotated using G68.

00001;

N1;

G90 G00 G54 X0 YO0;
G43 Z30.0 H1 S1000 T2;
MO3;

X10.0 Y20.0;

G01 Z-3.0 F200;

G03 Y20.0 R20.0;
GO XT0.0; v eeeeee ()

(a): Calling the coordinate rotation function
The coordinate values of the center of rotation is point D
(X10.0, Y20.0) and the rotation angle is 30°

@’ As a tool is at the rotation center, commands in () can be omitted.
(b) to (c): Specifying the shape of D @' @' @' by defining it
inthe orderof @' - ®' - @' > @

] NoTE

G68 DEEEEICELD, @ > @' > @ > D DESNIT@ > @ —
@ -> @ DIEFITHEDET,
(d) : EEtZEOERiES ¥ v > )L

By rotating the coordinate using the G68 command, commands in
these blocks are used for the program of shape @ - ® - @ — @.
(d): Canceling the coordinate rotation function

2-33

G68 3 RITEIEZH, G69 3 RITEEXRFv I (A7 aY)

G68 3D Coordinate Conversion, G69 3D Coordinate Conversion Cancel (Option)

SRTTEZEERZENT B &, HHFELETERLILTOTS
LZEZEBELHELTH, BELV R EHEZPOICEFEZDERS
BT, MOFAELETOMINTEET,

Y sxmmEnng. BN LOSERANTEET,

T

If a program on a plane is converted by the 3D coordinate
conversion function, machining can be executed on the desired
plane without creating another program, by rotating the
coordinates around the designated point and axis.

@ 3D coordinate conversion can be specified twice or more.

] NoTE

1. 3RTTEEZRE— RPO 3 RTEETRIESIE. E—RPOE
BEDERERD T,

2. 3RITEZETRE—RFIC I RTEZELBEER TN T HE
BER TS o 3 RITEZEEIRIEET— NP D 3 RITTEZEEHICK -
THESNTEZER (G68 7OV T LAEIER) EItEShEd,

G68X_Y_Z_I_J_K_R_;

3 RITTEAEEIRE— R

@ GB8 e 3 RITTEEBEME—RN - A
¢ BB e, 3SRITEEBEEBRE—N - A7
XY Z e, ElERFOOEEE (F7Y Y 12— M)

1. The 3D coordinate conversion command in the 3D coordinate
conversion mode is combined with the conversion in the mode.

2. If the 3D coordinate conversion is overlapped during the 3D
coordinate conversion mode, the overlapped 3D coordinate
conversion is created on the coordinate system (G68 program
coordinate system) created with the 3D coordinate conversion in
the mode.

3D coordinate conversion mode

3D coordinate conversion mode ON
3D coordinate conversion mode OFF

Coordinate values of the center of rotation
(absolute value)
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s

The axis of the center of rotation

] noTE

Specify “1” for the axis to be the center of rotation
and “0” for other axes.

@, X8 = Y8 —J Z8 >KICHHLTWED, @ Address | corresponds to the X-axis, address

o 1, Ko, [B]&R RO
k=
ElEarh D &3 2EIC 17, ZhbNE 0 &g
SLTLREE W,

N = R ClERAE

g

J to the Y-axis, and address K to the Z-axis.
Rotation angle

] noTE

1. E&EFRLEEYAFIARIS T ZAAMRIC 1.

RTEKFAEN TS RETY,

2. ¥ESEMEIE. -360.000 ~ 360.000 TI
3. BR/NESEfIE. 0001 (B) T9Y,

Plus (+) indicates the clockwise direction
viewing along the axis of the center of rotation
from its minus (=) direction in its plus (+)

direction.

2. The programmable range is from —360.000 to
360.000.

3. The minimum command unit is 0.001
(degrees).

] noTE

1.

10.

G41,G42,G51.1. BLUORBITEET A 7ILIE. Ges 7Ov o &k 1.
DBICIED L. GO ESDRIICF v I LARITNIERD EE

ho GBB DXRDTOw JIE, G0 E—RDBIESET>TLLE
=W\,

Bl :
— G68 X100.0 Y100.0 Z100.0 10 JO K1 R45.0;

G90 G00 X0 Y0 Z0;
G41 D01,

G40;
L— G69;

P OEREEIKRT 5L, RERESNTVWIERRORERRN 2.
EEPOEREBZDET,

LI KIBIRTIEEL TS LS W, 3.

FRLZLJKIETRTO Z28BELBE. 77—L4 (P33)
NEELEIT,
FPRLRLJKZEELGD >BE. EEREIE L THRWEY, 5.

SRITTEEZBE—RFPICIESTERVWG I—-—REES LS 6.
B, 7I—0 (P921) NEELET,
3RITTEETEN TERWE— RARIIC 3 RTTEEZERAERS LT 7.

« PI—5h (P922) NEELET,

GA8 EHAEDLEDZZEDTERWVWG I—R%E G688 EEA—7 8.
Ay 7S UicEa. 75—50 (P923) MEAELET,
CIERHEICXS T 2 3 RITTEEEBIERIF. 77 —LA (P32) MNH4E 9.
bia—o

3RTTEIZEZE— RAPICIESAAEAR G O—Rid. ULToEHD
—(“jo

10.

D 1010 BT RIERD

¢ GOT e EfRfEE

¢ GO2 .o Ml (KFEtlElb)

LR 101 HU I MafE (REETED)

e GO4 .o, Kozl

¢ G051 QT oo SR B ERIE | (Al ERZRHEIE)
¢ GO9 ..o AT ORI MY T

LI [0 R T RE

The G41, G42, G51.1, or hole machining canned cycle must be
specified after the G68 block and canceled before G69. For the
block next to G68, specify a movement command in the G90
mode.

Example:

If the rotation center coordinates are omitted, the zero point of the
currently set coordinate system is the rotation center coordinates.

Designate values for |, J, and K.
If “0” is set for I, J, and K respectively, an alarm (P33) occurs.

When addresses |, J, and K are not designated, this is handled as
the program coordinate rotation.

If the G code that cannot be specified in the 3D coordinate
conversion mode is specified, an alarm (P921) occurs.

When the 3D coordinate conversion is specified during the mode
where 3D coordinate conversion cannot be carried out, an alarm
(P922) occurs.

The G codes that cannot be specified together with G68 are
specified in the same block as G68, an alarm (P923) occurs.

If the 3D coordinate conversion command is specified for the rotary
axis, an alarm (P32) occurs.

The following G codes can be specified in the 3D coordinate
conversion mode.
Positioning
Linear interpolation
Circular interpolation (clockwise)
Circular interpolation (counterclockwise)
Dwell

High-speed, high-accuracy control | (Al
contour control)

Exact stop
Data setting
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F—IREE—REvroEI
BEZEESF v >t
RIS 5

FEREIR (XY Fm)
FEREIR (ZX Fm)
FEREIR (YZ FE)
AYFAND

AUy I AR
BERERFzvy

B R R ER
BEaHhSDER

£ 2RRER
JA—FTa4YIL 77 LY REER

TEMUBRE AR

TEMBEHIE &
TEMBEMIE 2 fFfFR

T EAIBHILE 2 fFHfE/
TERMEFvEIL
TAVIRTINIZ—AA=IF vl
TATIRTIIZT—A A=Y

TR RORAR

ATYI MMy TE-R
BE1—FA—NTARE—R
YIHIE—R

YO L

NIOE-YILIEHL (BEESHHL)

NUOE-FILEEL E7Oy IHEL)
NOOE—FIFHLFv oI

3 RITEEAEZ i

FEiZ[OlER / 3 RITEAER M F v > L

EERENRY Y THA I
WYY THA I
T7AYIR=I > THAT)L
NG FEEY T IILFv ot
ARy KRUUYTHA T
HoVEIR=U> TSI
EARVYYTHAL I
v THA I

=Y THAT)
R=U>YTHAT)

Ny IOMR—=YU T
R—=U>TH10)
R—=U>TH10)
FITVY1—hES

Data setting mode cancel

Polar coordinate command cancel
Polar coordinate command

Plane selection (XY plane)

Plane selection (ZX plane)

Plane selection (YZ plane)

Data input in inch system

Data input in metric system

Zero return check

Machine zero return

Return from zero point

Second zero return

Floating reference point return
Skip function

Tool radius offset cancel

Tool radius offset, left

Too radius offset, right

Tool length offset, +

Tool length offset, -

Tool position offset, increase

Tool position offset, decrease

Tool position offset, double-increase
Tool position offset, double-decrease
Tool length offset cancel
Programmable mirror image cancel
Programmable mirror image

The machine coordinate system selection
Exact stop mode

Automatic corner override mode
Cutting mode

Macro call

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

Macro modal call (call in each block)
Macro modal call cancel
3D coordinate conversion

Coordinate rotation cancel/3D coordinate
conversion cancel

High-speed deep hole drilling cycle
Reverse tapping cycle

Fine boring cycle

Hole machining canned cycle cancel
Spot drilling cycle

Counter boring cycle

Deep hole drilling cycle

Tapping cycle

Boring cycle

Boring cycle

Back boring cycle

Boring cycle

Boring cycle

Absolute commands
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LI 1 T AV LAV IIES Incremental commands
¢ G oo B/BHED Feed per minute mode
¢ GO5 . FOlgmx D Feed per revolution mode
¢ GI8 ..o NBITEET AT = vI)LLARILEE Initial point level return (hole machining
=] canned cycle)
¢ G99 . ANBITEEY 7L R ALRIER Point R level return (hole machining canned
cycle)

2-34 G0 77V VY a—MES (IEWEER). GOl 1V I L XAV7IiES (BAMERES
G90 Absolute Command, G91 Incremental Command

GoOX Y Z ;
GoOM1X Y_2Z ;
XY, Z o, (GO0) MTESEN S DEREE AM Distance and direction of a point from the
workpiece zero point
(GO1) REMBN S OBBIERE S M Distance and direction of travel from the

current position

@ G90 Rfcld G ZHERI B . ZNUBED X, Y, ZIZ I RTTFTY @ Once the G90 or G91 is specified, all the X, Y and Z that follow it
YUa—MERERRBAYILAVIIILESICHEDET, will be executed in that mode.

£l Example:

175

500
%

> +X

175

300

<77YVYVa—brES
<Absolute Command>

G90 GO0 X-100.0 Y175.0 Z50.0;..cccccuuuvmeeeerecnnnens @
(X=100.0) Y=175.0 (Z50.0); .eoeeveereereeeeeriieeeeees @)
X100.0 (Y=175.0) (Z50.0); .evveeeeeeiiiieeeeeeiieeee e ®
(X100.0) Y175.0 (Z50.0); cevveeeeeeiiieiee e @
<AVILAVIIES>

<Incremental Command>

G90 GO0 X-100.0 Y175.0 Z50.0; ..coeeeenrrieeeeanns @
G91 (X0) Y-350.0 (Z0); ecevrrrrrrrrrrrreressrsinernssssssens @)
X200.0 (Y0) (Z0); ceeeerreeeeeeeiiiee e ®
(X0) Y350.0 (Z0); cvvvreeeeeeiirieie e eeiieeee e e @

@ () ROESIFE. BRIOTZ7AY I M5EELTHWRWLWD THEE @ Since the commands given in () call no axis movement, they can
TEFET, be omitted.
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Bl :

IV a—KESEA VI LX Y IIESERRA,

Example:
Using both absolute and incremental commands.

*®@

(-20.0, 20.0)

(10.0, 10.0)
| | +X

>
I I I =

10 20 30
-0 e® (20.0,-10.0)

|
20014 (10.0, -20.0)

-Y

| | |
RN S S
@ [ ]
(-15.0, -10.0)
|
G90 GO0 X10.0 Y10.0; ...uuiiiiiiirrereneieeee s eeeeeeeennanas @
X=20.0 Y20.0; coeeeieieee e @
G9O91 X5.0 Y=30.0;...ccervrrriiieriiciiirnrnnnnnnnnenenseeeeneeeees @
X25.0 Y=10.0; coeeeiiee e @
GO0 X20.0 Y=10.0;.ccuuuuciiiiiiiierreernnniiesinseeeeeessannnns ®

2-35 G921 7—VEER7IEY N (A7 3aY)

G92.1 Work Coordinate System Preset (Option)

FHNAREICEDY T NSNET—VBIERE, ¥ 7 Nl
DI EERICT ULy N HHEETT,

L)1) stid. 5158 X —H—OBUESEE

REME EETH T Uy MEENEIETY,

LD 5um - seiminresimne -
G92.1 X0 YO0 Z0;

A EIFS

T

TJ—VEERT )ty NMED
D— o EERE 7 )y hUiWER” R L Specifies axis addresses subject to the work

This function presets a work coordinate system shifted by
manual intervention to the pre-shift work coordinate system.

@1 Refer to the instruction manual supplied by the NC manufacturer
for details.

Presetting is also possible on the ‘CURRENT POSITION’
screen.

m Separate volume “OPERATION MANUAL”
Work coordinate system preset command

coordinate system preset operation

] NoTE

o ESLTLWRVLWEIIEZ YUY hEhER A

2. G921 ZiEH I dHlIc. TERMFE. TERBE. $LOIENM
BREEETFrEILLTLIEE W,

3. 7O7JLBREFPIE. T—IUEBERTULY NEETIhEE
/UO

4, R—YUv7 BERESELOCTAOTINTIIT—AXA=ID
E—RAEF, G211 D LAWTLLEEWL, TNSDE—RAH
I G921 25T 5L, 7o—L0 (P34) MWEELET,

Axes that are not specified are not subject to the preset operation.

2. Before specifying G92.1, cancel the tool radius offset, tool length
offset, and tool position offset modes.

3. The work coordinate system preset function is not executed during
program restart.

4. Do not specify G92.1 while the scaling, coordinate system rotation,
and programmable image modes. If the G92.1 command is
specified in these modes, an alarm (P34) occurs.

2-36 G93, G94, G95 TE D% D EE D HNIRTE

G93, G94, G95 Setting Feedrate Units

G93, G94, G5 TTEMENEE (FPRLRAF) DEMNERE
LET,

<V BEABLHDEDEZETTS>

G94;
F_;

The units for the feedrate (address F) of tools are determined
by specifying G93, G94 or G95.

<Specify Feedrate per Minute>
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¢ G4 o, B\oEDE
L O TEOD
°/min)
<E# 1 EEHLODOEXDEZETITSZ (A7¥ay) >
G95;
F_;
© G5 e BREmE D IED
O e TEDZEDEE (mm/rev)
<AVN—RTALIBEE—RZESTSD A7>¥3v) >
G93;
F_;
© GO3 e AVIN=RET A LEDIES
O F e TEO®EDZEE (1/min)

L) seid. 5158 X —H— OBUESEE

s

Specifies the feed per minute mode

DS
¥EDEE (EffE : mm/min, [0lEx#d : Feedrate (Linear axis: mm/min, rotary axis:

°/min)

<Specify Feedrate per Spindle Revolution (Option)>

Specifies the feed per revolution mode
Feedrate (mm/rev)

<Specify inverse time mode (Option)>

Specifies the inverse time feed mode
Feedrate (1/min)

m Refer to the instruction manual supplied by the NC manufacturer
for details.

] noTE

1. BRHBARE G4 OENED E—RMEBRINTWET,

2. (G93,G9%, G5 FE—FIRBRGIA—RTT, ALTIL—TDG
J—R (G93, G94, G95) NMEREINZETHEMTY,

3. GRBAVYN=—AIALEDE—RTIE, JAYIZEICFI—R
EESULTLIEEIV, FI—RDESHBVEE, BLUFON
ERInhfce =z, 77—L (P62) WEELET,

1. When the power is turned on, G94 mode (feedrate per minute) is
set.

2. (93, G94, and G95 are modal, and remain valid until another G
code in the same group (G93, G94, G95) is specified.

3. Inthe G93 inverse time feed mode, specify F code in each block.

In the block without the address F or with FO, an alarm (P62)
occurs.

2-37  HOEIED DEEEFIHH
Cutting Feedrate Control

TIBIED (GO1, G02, GO3 %2 & ) MIERE % FIEH o DHkasix. LU
ToesnTT,

The functions to control feedrate for cutting feed (G01, G02,
GO03) are shown below.

& -k gn—7 PaE =Y
Applications Code Group Function Page
Z_lffa)*?’é}”i%ﬁj LicWheE G09 00 ATHFIRANY T 138
Finishing corners sharply Exact stop
I—FTORBEZHLIEWEE AT RNA MY TE—R
L G61 15 138
Finishing corners sharply Exact stop mode
B O—F 2 CYIHIL 2 SR
AEI D —FEE =N WICHIEIU T BB T — A — /S ]
Wwe = G62 15 . h 138
ST Automatic corner override
Finishing inner corners smoothly
RRIFIERZ E WICHIEIU 2 AEIRIETEREZE
L= — — Internal circular cutting feedrate 138
Finishing inner arcs smoothly change
Tapping Tapping mode
BE OYIHI YHIE—R
Usual cutting 64 15 Cutting mode 138

s

] noTE

1. GO9 [FESE 7OV IICBRDEIHTT,

2. G61,G62,G63,G64 (. AMUTIL—TDGI—RMNMERENDE

TEMTY,

1. GO09 is valid only in the specified block.

2. G61, G62, G63 and G64 remain valid until another G code in the
same group is specified.



G BRE

138 G FUNCTIONS

GO M JHFIRNANY T, G61 A IHF I KA NY TE—R,
G63 Yy EVITE—R, G64 IHIT—K

G09 Exact Stop, G61 Exact Stop Mode, G63 Tapping
Mode, G64 Cutting Mode

O ATIERE S A->B-oC>"ZESITdE. U

BlE—R (G64) ¥ v EYITE—R (G63) TIRIERKIZ

“SA-DSC ERDET, —A. AP IR MY T (G09)

PATFIRINYTE—R (GB1) HFESE. 7OV T A

SNEIEREERLC D A>B->C-" ERDET,

< G64 tIHIE—K >

THIBEIESORETREETIC. ROTOv IHETEN

x99,

« —EiESENB &, G61,G62, GE3NIESEINZXTEMT
ER

« BREABHZWE =] (UEYR) F—%283 &, 914
E—R (G64) DREEICHED ZET,

<Ge3YYEVITE—R>

THIBEESORETRHEETTIC. XROTOy INETEN

x99,

« —EIESEINBZE. G61,G62, Goa MESENEZETEMT
ER

e ENREEA—/NTA RELV—FEIENENICED ET,

<GOOATHINAMYT>

I—+OBEXHITzHIC, YVHIBEHIESDKRR THEL.

AVRIYYayRNFoyvrInfcgk, ROTOY INETS

h#£Ed9,

o EfRUIEI (Go1) YHIMYIE] (G02, GO3) M7 0w 7 %cH
I, GO9 ZIESLET, GO EIESLIETOv VTR,
A THFIORNINY 73BT,

L) “Go1 oI n i k2 TEOBEERBE " (67 ~—).
“GO2 MR (BFst7mm). GO3 MM (REFsm)
(68 R— ).
“‘GO9 M JH U KA MY (90 R—Y)

s ESINMBICEREICUBRO SN ZE, ERRT1TR
NDOBRTHRLET, (1VRYYayFvy)

<Gl AIITHIMNAMYTE—RK>

I—FOBEEZETLHIC. TIEIBEIESDRKRETROEL.

AVRIYYaryRNFoyvrInfcgk, ROTOy INETS

n£Ed9,

« —EIESEINZE. G62, G663, Goa NMESENEZETEMT
ER

s S INMBICERICNERS I NIcAZE, EEE1TX
FDBRTHERLET, (1VRIYYayFvy)

When the tool path “— A = B — C —” is specified in a
program, the actual tool path is “— A — C —” in the cutting
mode (G64) and the tapping mode (G63). In contrast, when
exact stop (G09) or exact stop mode (G61) is used, actual tool
path is same as the programmed tool path “-> A - B — C =",

<G64 Cutting mode>

The tool is not decelerated at the end point of the axis travel

command, and the next block is executed.

» Once specified, this function is valid until G61, G62, or G63
is specified.

» The cutting mode (G64) is valid when the power is turned on
or when the | 7] (RESET) key is pressed.

<G63 Tapping mode>

The tool is not decelerated at the end point of the axis travel

command, and the next block is executed.

» Once specified, this function is valid until G61, G62, or G64
is specified.

* When G63 is specified, feedrate override and feed hold are
invalid.

<G09 Exact stop>

To finish a corner sharply, the tool is decelerated at the end

point of the axis travel command, then an in-position check is

performed before executing the next block.

» Specify G09 at the beginning of the block before a linear
cutting command (G01) or a circular cutting command (G02,
G03). The exact stop function is valid only in the block in
which G089 is specified.

m “G01 Moving Cutting Tool along Straight Path at Cutting
Feedrate” (page 67),
“G02 Circular Interpolation (Clockwise), GO3 Circular
Interpolation (Counterclockwise)” (page 68),
“G09 Exact Stop” (page 90)
« At point B in the illustration above, it is checked whether the
tool is positioned exactly as specified. (In-position check)
<G61 Exact stop mode>
To finish a corner sharply, the tool is decelerated at the end
point of the axis travel command, then an in-position check is
performed before executing the next block.
» Once specified, this function is valid until G62, G63, or G64
is specified.
« At point B in the illustration above, it is checked whether the
tool is positioned exactly as specified. (In-position check)

G62 HEIO—F+A—INFA1 K

G62 Automatic Corner Override

TEEEE IC. TEOFEZZ8HNICREL TTEDAR
EERLU. ENWCHTEILED,

When a tool radius offset is applied, the movement of the tool
is automatically decelerated to reduce the load and finish the
surface smoothly.
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<ARIO—FA—INF1T K> <Inner corner override>
707 T LR
Programmed Tool Path
a g b
TEPLESR - Iy
Tool Center Path SN

amMS b RETA—NTA RN D
Override is applied from Point a to Point b

G2 MERINTWB EE, TERBESNILIERIHAMN  When G62 is specified, and the tool path with tool radius offset
fO—+ZzEHT 256 RAID—FORRBETEDIERE  applied forms the inner corner, the feedrate is automatically

[CA=IRTGA RDBDDIDXT, overridden at both ends of the corner.
s —ElETaInsd&. G61,G63, Ge4 BRI NDETHMT + Once specified, this function is valid until G61, G63, or G64
To is specified.
* RSIAZY, FIHHERICHENTT, + This function is valid for dry runs and F1-digit feed.
e LTHZE, RAIO—FA—NRF1 REHMNDFEA, + Inner corner override is invalid under the following
conditions.
e O—F IOV IN., TEERHEDRAI—KTF v ID » When the corner is preceded by a start up block for a tool
TOvIDEE radius offset
s I—JF0®%TAOvVVIC, GM FlF G2 INEFNTWVWDS + When the corner is followed by a block including G41 or
&= G42
<IN AR ZEE > <Internal circular cutting feedrate change>
PAREASPIN 57

Programmed Tool Path

e ————
- ~o

T EADREE
Tool Center Path
I — Rc . . _ Rc
FISMEIERE = F x Circular cutting feedrate = F x
Rp Rp
Rc: TEAHREEHER Rc: Radius of tool center path
Rp: 7O7 5 LARBEHER Rp: Radius of programmed tool path

ARNICA 7y SN TWAAIMLIBEID & =, 853 NfzX  Forinternally offset circular cutting, the feedrate on a
DRE (F) U TCHMUEIREZEEL., 707 5 AR  programmed path is set to a specified feedrate (F) by

TOREINEPINFICBZLDICULET, calculating the circular cutting feedrate with respect to
specified feedrate (F).
e G O—RICAFREL, IERBEE—RFREIBEMTT, + This function is valid during the tool radius offset mode

regardless of the G code.
s RZAZY, FIHERICHER T, « This function is valid for dry runs and F1-digit feed.
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ERENIES (A7 3Y)
Tilted Working Plane Command (Option)

2-38

D— 7 OEEEICK L TEWZEIC, RNPRT Y MREDFE
RENMLT 2HE,. COBENBEICEERZEET 2&., 70
TS LD D PITLLRDET, TOBEESNEEZERS
T4 —FvEEZREMOFES, 5. TEAAGEEES
T5& IBEOT7—VICHT2EMAENEICEEICRD L
SICHEEhET,

FEEEARR
Machine Coordinate System

Programming for creating holes, pockets, and other figures on
a plane that is tilted with respect to the reference plane of the
workpiece is easy if the commands can be specified in a
coordinate system fixed to this tilted plane. This fixed
coordinate system is called a feature coordinate system. If tool
axis direction control is also specified, the tool to workpiece
contact angle is controlled to be always vertical.

74 —F v ERR
The Feature Coordinate System

a—JL - EvF - A—IC LD ERENITIEDS

G68.2P1Q_X_ .Y .Z .l .J .K_;
G53.1;

Tilted Working Plane Command Based on
Roll-Pitch-Yaw

G69;

¢ GBB.2PT .o, T A —F v EEIEREE The feature coordinate system set

© G531 e, T E 75 Al i Tool axis direction control

© BB . T4 —FrEERZET I The feature coordinate system set cancel

O Qe AL 2IESE Order in which axes are rotated

¢ XY Z e T4 —F v EERDRR Reference point of the feature coordinate
system

L SRR XEED OEEAE (O—/LA) Angle of rotation around the X-axis (roll
angle)

e YE#RED OEEAE (EyFA) Angle of rotation around the Y-axis (pitch
angle)

& K ettt ZEAL OLEAE (2 —HA) Angle of rotation around the Z-axis (yaw

<7RLZQofEL#ZDESE5IREDER>

angle)

<The Value of Address Q and the Order in which Axes Are
Rotated>

25 1 [El¥RE 55 2 [El¥nE 8 3 [ElExE
First rotation axis Second rotation axis Third rotation axis
Q123 X%aﬁfis YT;;(EES Z%aij?s
Q132 X%aﬁfis z%aﬁ;(ﬁis Y\-(ai;(E?s
Q213 YT;ES x%aiﬂis Z%ag;ﬁs
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E NG 55 2 [EIERE 2 3 ElExRE
First rotation axis Second rotation axis Third rotation axis
Y Z X B
Q231 Y-axis Z-axis X-axis
Z X B Y B
Q312 Z-axis X-axis Y-axis
Z Y & X B
Q321 Z-axis Y-axis X-axis
= ] NoTE
1. ZRLZAXY.Z I, J Kid, INEEMFETIESLTIEI W, 1. Specify addresses X, Y, Z, |, J, and K using a value with a decimal
point.

PRLZAPQIE., NERBUTESLTLREIL, . Specify addresses P and Q using a value without a decimal point.
FRLZAQZERUEBE. XY, ZHOIBE ChiasExd 3. When address Q is omitted, the X-, Y-, and Z-axes are rotated in

(Q123FEFERU). this order (equivalent to Q123).

4. PRLRQICEEUANDEZIEELLBE. 77—LA (P954) 4. When address Q is set to a value other than the above, an alarm
MEELFET, (P954) occurs.

5 FZRLAXY.ZIJKzEBULGE, ‘0" ZiES LA BRS 5. When the address X, Y, Z, I, J, or K is omitted, the omitted address
nxI, is considered as “0”.

6. PRLAPQXY,Z I JKEAZEESLLEAE, 7o7—A 6. When the address otherthan P, Q, X, Y, Z, 1, J, and K are specified,

(P954) MFEEL XY,

<T7—VEERREEDEZT >
1) XEEDIC oo MRS EEER (BER1)

T—UBEER (XY,2) Mo BIER1 (XY, Z) NE#

2) YE#REDIC pe M B EER (BEER2)

EZR1 (X,Y,Z2) 6, EER2 XY, 2) ~Zift

an alarm (P954) occurs.

<Concept of Work Coordinate System Rotation>

1) A workpiece coordinate system rotated by a° around the

X-axis (coordinate system 1)

Convert the work coordinate system (X, Y, Z) to coordinate

system 1 (X', Y’, Z)

2) A workpiece coordinate system rotated by 3° around the

X-axis (coordinate system 2)

Convert coordinate system 1 (X', Y’, Z’) to coordinate

system 2 (X”, Y”, Z%)
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3) ZEREADIC v BlErS BIeBEARER (T« —F v EFER)

TD—UEER2 X'N"-Z2) hS, T4 —F v EEER (Xc,
Yc, Zo) NZEi

3) A workpiece coordinate system rotated by y° around the

Z-axis (feature coordinate system 2)

Convert coordinate system 2 (X", Y”, Z”) to the feature
coordinate system (Xc, Yc, Zc)

1. 75 2ETIRS T2 & REABICEEL. V1 F RETHE
493 LB ARICEEL XY,

2. ' FOUSLFrvs BEO O - EyF - I—iEH
YAYRYOT, ALY VRAERBHSET RLAERET D
TELTEET,

L) =@, BB« MiRiEsaes -

g

1. Use a positive value to rotate the plane counterclockwise and a
negative value to rotate the plane clockwise.

2. The addresses can be set with a help of guidance in the
‘ROLL-PITCH-YAW COMMAND’ window on the ‘PROGRAM
CHECK’ screen.

m For details, refer to the separate volume, “OPERATION
MANUAL”.

] NoTE

1.

G53.1 1F G682 MDRD T Oy 7 LUREICIES L TLIEE L,
G682 MBS SN TWARWRAET G53.1 2ig5 T2 &, 77—A
(P953) MFELELET,

G53.1,G68.2. GEY (FBM T Oy / TIHRBL TSI W,

ClEEDBENRE (I TDEH D TY,

B¥XDhDrE  BAREXDSEE

PIEIED D &= [ IESERE

T4 —F v EERLEICIBICT—F v EBEREZRET D&, 7
T—LIEELET,

T4 —F v EERLETIRTEELTRZIES L THUWEERZ
RETBE. PI—LADNRELET,

G28, G30, G53 7 & DHEMEEIZR TDALBRD (E. T« —F v E
BREOHETIFHRL. BREEREOEEICED ET,

T —FrEERENBI T — o X— I ERBICER LA,
T4 —F v EERDLICHND, ZOBRNILI T —1 X—=IhH
MO xET,

BUF o#sgeld. G682 L NRICIES L. GEEESDRIICF vV
JLLUTLIEE W,

o G41, G42, G40 (TBREMIE)

e G43, G49 (TERMIE)

e G51.1,G50.1 (AT SNTILIT—A X—=Y)

s RHBITEET 1L

G69 ZMIEEE— R ELIFEET 1 VI E—RAICEST S
&, To—Ah (P952) WEELET,

1.

G53.1 must be specified in a block after the block with G68.2.
An alarm (P953) occurs if G53.1 is specified without G68.2 being
specified in a preceding block.

Specify G53.1, G68.2, or G69 in a single block without other
commands.

The feedrate of the rotary axis is as indicated below:

During rapid traverse: Maximum rapid traverse rate

During cutting feed: Specified speed

An alarm occurs if another feature coordinate system is set on a
feature coordinate system.

An alarm occurs if a new coordinate system is set on a feature
coordinate system by specifying 3D coordinate conversion.

Positioning commands in the machining coordinate system, such
as G28, G30, and G53, operate in the machine coordinate system
rather than in the feature coordinate system.

If the feature coordinate system and the external mirror image
function are used in the same block, the feature coordinate system
takes effect before the external mirror image function.

Specify the functions below after G68.2 and cancel them before
G69.

* G41, G42, G40 (Tool radius offset)

* G43, G49 (Tool length offset)

* G51.1, G50.1 (Programmable mirror image)

» Hole machining canned cycle

When G69 is specified in the circular interpolation mode or the
canned cycle mode, an alarm (P952) occurs.
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Y1) FA S

Example:

Zc

714 —F v EIER Xc-Ye-Zc
Feature Coordinate System Xc-Yc-Zc

200.0

T— U EFER X-Y-Z
Work Coordinate System X-Y-Z

71 —F v EEEREFES 1 200.0, 0, 50.0

xS 2IERF X8 Y 8 -7 &
XEHE D OEFAE : 30°

YEED OEEAE [ 0°

ZEEA D OEEAE [ 90°

G68.2 P1 Q123 X200. Y0. Z50. 130. JO. K90.;
G53.1;

Reference point of the feature coordinate system: 200.0, O,
50.0

Order in which axes are rotated: X-axis — Y-axis — Z-axis
Angle of rotation around the X-axis: 30°

Angle of rotation around the Y-axis: 0°

Angle of rotation around the Z-axis: 90°

G68.2 P1 Q123 X200. Y0. Z50. 130. JO. K90.;
G53.1;

A5 —AICLBEMENITIES

Tilted Working Plane Command Based on Euler Angle

G68.2[PO1X_.Y_.Z .1 .J . K_,;
G53.1;

G69;
¢ GB8.2[PO]..cccveeveereeerrnnn T oA —F v EREREE The feature coordinate system set
¢ G531 e T E#h75 m &1 Tool axis direction control
¢ GBY ..o, T4 —FrvERRREF v EIL The feature coordinate system set cancel
XY, Z e, T A —FVERROER Reference point of the feature coordinate
system
e 1y K, T4 —FrEEROBEZRDDAE Angles for determining the direction of the

feature coordinate system

] NoTE

1. PRLAXYZ LK NEREFSTERL TS,

FRLARQE. MNBERBUTERL TS,
FRLAPZABLTH, PO ZHEBLIcEAREINET,
4. FRLAXYZ I, KZEBLIBE, "0 28R LiceHReE
nxY,
5 FRLARPQXY,ZIJLKUAZIRSLIGER. 77—LA
(P954) MFEEL X,

1. Specify addresses X, Y, Z, |, J, and K using a value with a decimal
point.
Specify addresses P and Q using a value without a decimal point.
Even if the address P is omitted, it is considered that “P0” is
specified.

4. When the address X, Y, Z, |, J, or K is omitted, the omitted address
is considered as “0”.

5. When the address otherthan P, Q, X, Y, Z, |, J, and K are specified,
an alarm (P954) occurs.
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<T—VBEFEROEOEZT >

<Concept of Work Coordinate System Rotation>

1. ZEADICxy FEEZOEGEIE2AE% ‘1" TlESULEJd, 1. Use address “I” to command the angle at which the x-y
plane is rotated around the Z-axis.
Z
A
4>
yl
y
1
X x'

2. 1 CTCEXBWADICy-z FEZOEIES5AEZ V" T 2. Use address “J” to command the angle at which the y'-z

BEHULERI,

plane is rotated around the x’-axis created in step 1.

3. 2T TCERzZEMEDICXy FHEZREITZ2HEZ K

Lo

THESULEI,

3.

Use address “K” to command the angle at which the x’-y”
plane is rotated around the z’-axis created in step 2.

1. 7o5RETESI 2 ERFBEAAICEEL, Y1+ RETHE
BIBHERFHATAICEEL XY,

AT IZAFYVY BEHEOAAZ—AERT Y RUT,
HA TV RZERBNEET RLAZRET HIEDHTEEXT,

SIS, AU IR AR E

g

1. Use a positive value to rotate the plane counterclockwise and a
negative value to rotate the plane clockwise.

The addresses can be set with a help of guidance in the euler
angle command window on the ‘PROGRAM CHECK’ screen.

m For details, refer to the separate volume, “OPERATION MAN-

UAL”.

] NoTE

1.

G53.1 13 G682 DRDT Oy 7 HUREICIES L TLIZE W,

G682 MBS SN TWARWIRAET G53.1 2ig5 T2 &, 77—A
(P953) MFELELET,

G53.1,G68.2, G69 [FHMTHERB L T EE L,

B OBEREFIUTDOEED TY,
BEODEE BAREDEE

PHEIED O & E L IEDERE

T4 —F v EERECISICT A —F v EERERETDE. 7
T—LDNERELXT,

T4 —F v EERETIRTEETIREZES L THUWEER%E
RETBE. PI—LDNRELET,

G28, G30, G53 7 & DHEMEEIZR TDALBRD (E. T« —F v E
BREOEBE TG, BREZER EOSEICHRDET,

1.

G53.1 must be specified in a block after the block with G68.2.
An alarm (P953) occurs if G53.1 is specified without G68.2 being
specified in a preceding block.

Specify G53.1, G68.2, or G69 in a single block without other
commands.

The feedrate of the rotary axis is as indicated below:

During rapid traverse:
Maximum rapid traverse rate

During cutting feed:

Specified speed

An alarm occurs if another feature coordinate system is set on a
feature coordinate system.

An alarm occurs if a new coordinate system is set on a feature
coordinate system by specifying 3D coordinate conversion.
Positioning commands in the machining coordinate system, such

as G28, G30, and G53, operate in the machine coordinate system
rather than in the feature coordinate system.
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7. TA—FrEEREABIS—A X—VERBICERLLES
T A —F v EERDEICHND, ZOBNBI T —1 A—=IHHh
ANOE N IS

8. LITDH#AEIL. G682 £ N#RICIES L. GBI IESDHIICF vt
LLTLIEE W,

o G41,G42, G40 (TEREMIE)

e G43, G49 (ZERMIE)

e G51.1,G50.1 (ZAOTIXTILIT—A X—)
s NHBITEETA VI

9. GE ZMMEEE— RPRLEBEEY A VILE—RFICIEST S
E. 75—L0 (P952) BFEELET,

7. If the feature coordinate system and the external mirror image
function are used in the same block, the feature coordinate system
takes effect before the external mirror image function.

8. Specify the functions below after G68.2 and cancel them before
G69.

+ G41, G42, G40 (Tool radius offset)

» G43, G49 (Tool length offset)

+ G51.1, G50.1 (Programmable mirror image)
* Hole machining canned cycle

9. When G69 is specified in the circular interpolation mode or the
canned cycle mode, an alarm (P952) occurs.

EREMTESET—RPICIESARZ G I—K

INSUAND G I—RZIEST 2ET7T7—L0 (PI951) MFE4E
LED,

D 1010 FT T AIBR &

¢ GO e EfRfEE

LI 1072 M/~ ALk (BEtED)
LI €101 R M/~ A)LEE (REEHED)
e GO4 .o Kozl

¢ GO5 e B EERIE 1| (S5 EwRERHE)
¢ G051 oo BREEERIE | (Al SREBHEIE)

¢ GOB e SREESIE (FiTHlE

¢ GO9 ..o AT ORI MY T

¢ G0 e T RE

¢ GM e F—IRET—RFvrotl

L A TERER (XY Fm)

¢ G118 e, TEER (ZX Fm)

¢ G19 e TEREIR (YZ FH)

¢ G28 e KR R1EE

¢ G299 i FansDER

¢ G30 e E2 /%83 BARSER

+ G30.1-G30.6 .....coo.c........ JO—T4Y7LT77LYARER
¢ G40 oo TERFBEFv I

¢ GAT e TERBIEE

¢ GA2 e TERBIES

¢ GAB e TERMIE

¢ G434 oo TEEmSGIE (F1071)

¢ GA3.5 e TESmaflE (5172)

¢ GA44 oo TERMIE -

¢ GA5 oo TEMBERHIE R

¢ GAB e TEMEMIE B/

¢ GAT e, TEMBEMHIE 2 FHR

¢ GA8 .o, TEMBRHIE 2 5i#E/0

¢ GA9 e TERBEFvVEIL

R 110 F AT=VyTxv vl

¢ G501 o TATISRTNIS—AA=IF v EI
R 1 TR 2T—yYy

¢ G511 e TOATIRTINIST—A A=Y

G Codes that Can Be Specified in the Tilted Working
Plane Command Mode

If G codes other than these are specified, an alarm (P951)
occurs.

Positioning
Linear interpolation

Circular interpolation/helical interpolation
(clockwise)

Circular interpolation/helical interpolation
(counter clockwise)

Dwell

High-speed high-accuracy control |l
(high-precision contour control)

High-speed high-accuracy control | (Al
contour control)

High-accuracy control (look-ahead control)
Exact stop

Data setting

Data setting mode cancel

Plane selection (XY plane)

Plane selection (ZX plane)

Plane selection (YZ plane)

Machine zero return

Return from zero point
Second/third, forth zero return
Floating reference point return

Tool radius offset cancel

Tool radius offset, left

Tool radius offset, right

Tool length offset

Tool center point control (type 1)
Tool center point control (type 2)
Tool length offset, —

Tool position offset, increase

Tool position offset, decrease

Tool position offset, double-increase
Tool position offset, double-decrease
Tool length offset cancel

Scaling cancel

Programmable mirror image cancel
Scaling

Programmable mirror image
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G53 e B ERAE R IR The Machine coordinate system selection

G531 e T E#h77 m Tool axis direction control

(€1 AT ORI MY TE-R Exact stop mode

GB2 ..o, BE)O—+A—/\F1 RE—R Automatic corner override mode

GB4 ..o YIEIE— R Cutting mode

GB5 . <O L Macro call

GBB .o YYUOT—FIILEHL (BEIESMELE L)  Macro modal call (call after execution of axis
movement command)

GBB.1 e NOOF—F)ILEEL (E7Oy 2EE L) Macro modal call (call in each block)

GB7 e, X7OE—YILEELF v I Macro modal call cancel

GBY e FEtZEO)Es, 3 RITEEEZL ., 7« —F v E  Coordinate conversion, 3D coordinate

BRHRE (BER@EMNIER) Fvotil conversion, feature coordinate system set

cancel

G73 e, EEERNRYYYTH AT High-speed deep hole drilling cycle

GT4 oo BYvEYTHA T Reverse tapping cycle

7 T7AYIR=D>THAT) Fine boring cycle

L1 NHFEETA7IILFv >t Hole machining canned cycle cancel

GB1 e ARy MRUUYTHA DI Spot drilling cycle

GB2 e NOVIR=DTTHAT) Counter boring cycle

G83 . FINRNU U THAT)L Deep hole drilling cycle

GB4 ..o Ty THA T Tapping cycle

G85 . N=U>TH10) Boring cycle

G8B .. -y TH1o) Boring cycle

GB7 oo INYIIR=U > THAT)L Back boring cycle

G88 ... R=U>TH10) Boring cycle

GBI .. R—=U>TH10) Boring cycle

GO0 ... 7V a—hES Absolute commands

GO e AV LAY IIES Incremental commands

GO3 .. A VIN—=RHF A LED Inverse time feed

G o BOED Feed per minute mode

GO5 e, FO)ERE D Feed per revolution mode

G98 .. NHBIFTEEY A 7)1 = vILELRJLE Initial point level return (hole machining

I canned cycle)

G99 ..o NBTEEY VIR BRLRIER Point R level return (hole machining canned

cycle)
2-39 G332 INLE— KZER

S EHE (S
EFRWTCIII%®

1.

L mTE—rER @@
2. MAPPS /XS X —4 TERERARBDOIMNIE—RNZXRE

L) “MAPPS /85 X — 4 IciITE— REBET 255"
~—3))

LI Gos, Gos.1 BEEEEHEOERRICDOWTIE. ‘G051 ZEE
FEREEHIMED | (Al SHZRHAE ).
) (A7F>zy)

NI E— RER B

75184, MIBE
E-RERRI B tﬁ?%ivoe%zﬁé
D2 DODHETHMIE— RHE

THIE) | ml_m*ﬁ}#?ﬁ']ﬁ[] I EREEERIE I
bt TEYGRMNT
DIFMT, LT
RTEFT,

When using high-accuracy control (look-ahead control),
high-speed, high-accuracy control |, high-speed, high-accuracy
control Il for machining, the cutting mode most suitable for the
machining application can be selected. Other than G332, the

following two methods can be used to select the cutting mode.

TEIR
screen.

IEDWTIE, AU SR IEa A E "

1. Selecting the mode on the ‘CUTTING MODE SELECTION’

@1 For details on ‘CUTTING MODE SELECTION’ screen, refer

to the separate volume, “OPERATION MANUAL".

turned ON.
(148

GO5 BREBEHE I (ERER
(84 ~—3))

2. Setting the cutting mode to be effective when the power is
m “Setting Cutting Mode with MAPPS Parameter” (page 148)

m For details about G05 and G05 high-speed high-accuracy con-
trol, refer to “G05.1 High-Speed High-Accuracy Control | (Al
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L) Gos oEmkicoWTIE. “Gos BIEESIE (Se1T41%) » (88

~R—3)

1/,

Contour Control), GO5 High-Speed High-Accuracy Control I
(High-Precision Contour Control) (Option)” (page 84).

m For details about G08 high-accuracy control, refer to “G08

High-Accuracy Control (Look-Ahead Control)” (page 88).

@ REOIMIE—REF. 7OV LFzvy BECHERIZI L @ The present cutting mode is shown on the ‘PROGRAM CHECK'’

NTEEXT, screen.
<MIE—K> <Cutting Modes>
R1.; REELEETE—R Time priority mode
BERE LA ﬁuIH?}Fa?%%%ﬁE b\\f:%— I\“"S“?o # | Machining tlme prlorlyz.ed,.thls mode is
Time MIGEERBEMNMEWESICERL used. when high precision is n'ot.
Precedence *x9, IMIEREIZ 4 DOFE— RopHTT | required such as rough machining.

ROELRBDRT,

Machining time is the shortest among
the four modes.

/\ R2,;

FEE—R

REMBET— R EBEELTE—ROF
BE—RTY, BECRKEZERSN
B EFIMIRECFERLET,

Middle mode

Placing priority between machining
time and precision, this mode is used
when precision and speed are required
such as middle finishing.

R3.; BERLEE—R Accuracy priority mode
(Kt ST I R ) MIBEZBE%SLILE—RTY, I | Machining precision prioritized, this
(Default setting) BEVLHETEZERESNZIMIICHE | mode is used when machining
HUEY, BEMNMITIEZOE—RTO | precision and refined finished surface
T ZHERLUET, are required. This mode is
recommended for regular machining.
v
Ii?gzggrﬁ'n R4.; HhRG LE—R Custom mode
Precedence IIEEEEICEBELIE—RTY, | Higher precision prioritized. Machining
MIEEREIE 4 DOE—RDHETELE | time is the longest among the four
<IEHFERT, modes.
G332 OfERAAE Using G332
G332R_.;
¢ G332 e ITE— RBIRIES Specifies the cutting mode selection
command.
¢ R e IIE—RZ1~4 KD&ER Select the cutting mode from “1” to “4”.

s

] noTE

G332R_,; [FBMTOv I TEBLTLRE W,

Specify “G332 R_.;” in a block without other commands.

2. G3REDIF. SBEESE (GTHE). SREBEEGIE I SR G332 commands must be specified before specifying
SREEHE I #5899 280 (A 7REDEE) IESL TS high-accuracy control (look-ahead control), high-speed,

W, high-accuracy control |, high-speed, high-accuracy control Il, i.e.
while those controls are not in effect.

3. G3RESEFEALUTHIE—REZYDBEZBE. BRI . When the cutting mode is switched using the G332 command, the
MITE—-RIFBEGIR ZIESLRVWRD, ZEEINFEEA. B specified cutting mode will not be changed unless the G332
FEHLE—R (G332R1.) PHEE—R (G332R2.) DREDF command is specified again. If the speed priority mode (G332 R1.)
RICLTHL & BRENDBEZH/ILESBRWEEDHD TT, or intermediate mode (G332 R2.) is selected, the required
ZFORRIIBEBLE—FN (G332R3) ZFEAL TSIV, accuracy may not be obtained. In such a case, use the accuracy

priority mode (G332 R3.).

4, FMI. AT EFCTHREELE—R (G332R1) PHEIE—NR . When using the speed priority mode (G332 R1.) or intermediate
(G332R2) %{FEATZHE. LLEFRNDBWIIT TIEHEID@E mode (G332 R2.) for rough or semi-finishing, an overcut may occur
FILRZ2EENH D FT, FOBRISHEERSTE—R (G332R3.) with the workpiece having less finishing allowance. In such a
ZERALTZE N, case, use the accuracy priority mode (G332 R3.).

5. BIERODIERICIK. INEEEDIF TSIV, (B G332R2.) Be sure to add a decimal point when specifying argument “R”.

(Example: G332 R2.)
6. SIERICHBENDEZESLILEES. 7I7—LDNRELET, The following alarm occurs when a value out of the setting range is
specified for argument “R”.

£l Example:

GO0 GO0 G54 X0 YO; eeieiieeeeeiiiee e 7 — 7 BEEfEZEIR Work coordinate system selection

G43 Z100. H1 S10000 MO3; ...cooivviiiieieeiieeeieee e TERMEIFERTE Setting tool length offset
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G332 R2.; i,
GO05 P10000; .....occceiiiiiiiieiee e

G332 R3,; i,

................... Jg—ZV KAy
................... R TE— RER
................... SESBEAMHE—R - A

................... NG 77075 LR U
................... EREEEMEE—R - A7

................... BEELT— NER

T

Coolant ON
Middle mode selection

High-speed, high-accuracy control
mode ON

Calling external program

High-speed, high-accuracy control
mode OFF

Accuracy priority mode selection

] noTE

TR THICIEEET— R (G332.R3.)

IKRULEY,

................... Z IR RIER

................... =1
................... AT7VaFIANY T

The mode should be reset to the
standard mode (G332 R3.) on
completion of machining.

Returning Z-axis to machine zero
point

Spindle stop

Optional stop

MAPPS XS X —F [CINITE— R ZRET B HE

Setting Cutting Mode with MAPPS Parameter

BREAFOIMIE—RE. MAPPS /XS X —% No. 1478 IC
RETBDIENTEXT, BRI BNMIE—NDEZREL

£,

values.

The cutting mode to be effective when the power is turned ON
is set for MAPPS parameter No. 1478 by setting the following

MAPPS /X5 X—% No. 1478
MAPPS Parameter No. 1478

MIE—FK

Cutting Mode

BICIER%Z OFF Lic & EDMIE—R

The cutting mode when power is turned

Except the above

0 &@LU

0 RS 2 () SO(_}I:ttliznlg)st time is retained. (Default

1 EEREAERL. E—RICT 3, E:r.];r:jog('e\li.s selected when the power is

2 EEEABR. E—RICT B, Efr.]g:jog?\li.s selected when the power is

3 EEE AR E—RICd B, E?H;Tjogili.s selected when the power is

4 EEE A RL E—RICT B, Edrfr.];r:jogili.s selected when the power is
LR

Same as setting “0”.

g

] NoTE

MAPPS JIXOX =5 DEREZZEB U =id. BRZ LKL, BE

BRZRAL TS W,

then turn it on again.

When the MAPPS parameter setting is changed, turn off the power and
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1 Mg
M FUNCTIONS

M I— RN SHBMERE S BIFIENE T, G I— N DOFBIRRE
ERCTEEDBICTOVILDELE, 7—F 2 hDOMH,
7—2v hOEREILLG E DRI ETVERT,

M codes are also called miscellaneous functions that control
program flow, coolant discharge on/off, etc. These functions
are also used as supplementary functions to those called by
the G codes.

1-1 MI—RF—Ex

M Code List

.
A EE
M31, M32 [XRFHADO M I— KT, BERLUMNIE. fExtic

FERALBEVWTLEEW, M31, M32 2fEAT 3 & =F, ButFE
TEKBLTLIEZW,

s

/\ cAuUTION

M31 and M32 commands are provided for maintenance
purpose and they must not be used in cases other than
occurrence of fault.Before using the M31 and M32
commands, please contact DMG MORI SEIKI.

] noTE

1. MO—=RF170v7Ic1 28 LET,

2. ZZIREHLTWEM I—RIE—MBHUBREDTT, HEHDMERIC
Ko T, EEDBRWVWED, BENERBRDZHD, HH VNI IC
EHLUTWEWM O—R21HZ2HEEHDET, FMHICDONT
&, 2 =AYV IS LRI DI, BEtlcBBWEDEL
é\/\o

* KB (HEE) NA TV avTHBEH. MO—REESLT
HRIGT 2B (HEL) MRITNIFHEEL =R A,

*2 NHX5500 & & U NHX6300 TOHEH T,

It is allowed to specify one M code in a block.

2. This chapter gives explanation on general M code functions. On
some types of machine models, all of these functions may not be
supported or some of the M codes may be used for different
functions or not described below. For details, refer to the ladder
diagram or contact DMG MORI SEIKI.

*1  Since the device or function is optional, the Mcode does not
function if the device is not equipped or function is not
installed.

*2  Valid only for NHX5500 and NHX6300.

go_dt e ’\9_ Function Page
MO0 7O LANY S 155 | Program stop 155
MO1 A7 3FINANY T 155 | Optional stop 155
M02 7O7 5 LKT 156 Program end 156
MO03 E#hiFEx 156 | Spindle start (normal) 156
MO4 | Fdhires 156 | Spindle start (reverse) 156
MO05 FEE1E 156 | Spindle stop 156
MO06 TExHa (ATC U1 7 JLEER) 157 | Tool change (starts ATC cycle.) 157
MO8 J—S K~ FYV 157 Coolant discharge ON 157
M09 J—SK AT 157 Coolant OFF 157
M10 B#YZ ST (F—TLiEEEhY 5> ) . Z—;);ij clamp (clamps the rotary axis of the .
M1 BEhy 7Yoo S5v 7 (F—TI)LiERET7 >0 S o B-axis unclamp (unclamps the rotary axis of .
) the table.)
M19 THEMEEILIES 158 Spindle orientation 158
M20 BHERL I 158 | Automatic power shut off 158
l\,\g;q SAERH — | External output _
228 228
M29 RPXS v EVTE-R Sgg Synchronized tapping mode ggg
235 235
M30 OV LT EEHL 156 | Program end and rewind 156
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gc;it e ,\;»_ Function Page
M31 B YOy IINA/RR - FAY (A5 0Oy __ | Axis interlock bypass ON (cancels the .
7 BRER) interlock.)
Map | BAYIOY INANZ - AT (M31 DF v | Axis interlock bypass OFF (cancels the M31 .
vIl) function.)

M33 T BN 159 | Tool return 159
Maal | T TIErUY (FEREE) (BEgTEH L Table-mount sensor OUT (preparation for use) .
BRHEFICER) (used for automatic tool breakage detection.)

Mas™ | T T A () (BETIErER o Table-mount sensor IN (storing) (used for .

HRFICER) automatic tool breakage detection.)
Ma6™ T UHRIR (BB LS ) o CS:g::;jlr?nsensor selection (used for automatic .
g)
Ma7l | TV UER (BB TEITEREE I | Table-mount sensor selection (used for .
EZ2)) automatic tool breakage detection.)
M48 A=A RFv>EIL - AT 160 | Override cancel OFF 160
M49 A=A RFv>EIL- A 160 | Override cancel ON 160
M50"" AALIR=ILRYI T —F Kk - AV 161 Qil-hole drill coolant ON 161
M51 IF770—-AY 161 Air blow ON 161
Ms3" | eI rTO— - A 161 Sensor air blow ON 161
M58 | EyHITF IO~ AT 161 | Sensor air blow OFF 161
M59 Ir70—-#*7 161 Air blow OFF 161
M60 L w MRS — Pallet change command —
M61 IRLw M RIES — | Pallet change command —
M66 TERFyv 7 -HAy (TEEHEE) — Tool skip ON(tool life management) —
M67 TESEEEY v RS o l'g:nrlgaann:gement expansion window .
M70 J—Ohovy,/ N—=F)ho>vs 162 | Work counter/total counter 162
M78 | YEZSS—A A=Y - AT 163 | Y-axis mirror image OFF 163
M74 | YBRZ S—A A= - A 163 | Y-axis mirror image ON 163
M75 | XBRZS 5 —1 X—3 - A7 163 | X-axis mirror image OFF 163
M76 XEZT—A A=Y - AV 163 | X-axis mirror image ON 163
M78" | 5B S YT — | 5th-axis clamp —
M79" | 5TV ST — | Bth-axis unclamp —
M8O? | v T—H—FV k- Ay 166 | Shower coolant ON 166
M812 | v o—o—5V k- A7 166 | Shower coolant OFF 166
M84 BEER (#Hr. BR) 8% 320 Load monitor (teaching, monitoring) mode ON 320
Vg %ﬁ%ﬁ (%—&E__\ BoE) M) 420 I(_)oFaFd monitor (teaching, monitoring) mode 120
BHHEE—R - AT Adaptive control mode OFF
Me6™ | BSHIEE—R - A 320 | Adaptive control mode ON 320
VRN A)W—REVRILIG—F K~ A 166 | Through-spindle coolant ON 166
M89 | ZJ—REVRLI—FV K AT 166 | Through-spindle coolant OFF 166
M96 I OZPAKE—R — Macro interrupt mode —
M97 YU OZPAHRE—RF v oI — Macro interrupt mode cancel —
MO8 | 77O S LAREEL 168 | Sub-program call 168
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Code e Ny Function Page
Y7707 LKT Sub-program end
M99 -
7077 LOEERL 168 Repeat program 168
M101™1 T EIFEBRLRA — Tool breakage detection start —
M102"" TERFEBREFERTF v Y — Tool breakage detection cycle end check —
M103"" TEFEHEES — Tool breakage judgment command —
M105"" TERFERSER — Tool breakage zero point return —
M119 | 8 (F2) EUBRL 171 | Spindle (second) orientation 171
M120 — -
1oq*1 | ANEBET — | External output —
M144™ | X 7F L ERA Y — Optical sensor power ON —
M145™1 AT 4 hIEVYEREAT — Optical sensor power OFF —
M148 2x v TR UEEEER — Skip return function valid —
M149 ¥y TR UMREY — Skip return function invalid —
* s . I Cs contouring control mode (Cs contouring
M166"" R4 5 £ — = ;
CS ﬁ?B%Jﬁ[]:E |\ (CS %?B%Jﬁﬂ'ﬁ:ﬁ) 17 control SpeCiﬁcation) 171
« | Cs WEHIEE— NF v >/l (Cs EmZBHIHE Cs contouring control mode cancel (Cs
M167 171 . e 171
H1%) contouring control specification)
M180 SZRhNALYY - AY (ERAMNOLIYEDL . Mist Collector ON (Auxiliary output 1 ON for .
DIFEIE. @B 1 AY) the machine without a mist collector)
M181 XML YY - A7 (ALY YEL o Mist Collector OFF (Auxiliary output 1 OFF for .
DIFEIE. B 1 A7) the machine without a mist collector)
M192 | ATC #EfEE—R - AV 303 | ATC preparation mode ON 303
M193 ATC #¥#EE—R - 47 303 ATC preparation mode OFF 303
M198 | AZALENERANOY T 7055 LAEE L 168 | Sub-program call in external I/0O device 168
M200 Fw F ARV IEER — Chip conveyor start (forward direction) —
M201 | Fv FavARyELE — | Chip conveyor stop —
M226™ | EI RSrEBAY — | Semidry ON —
M227! | G I RS EBEA T — | Semidry OFF —
M232 AT EBRRY S - A — Oil-air lubrication pump ON —
e o _ . Thermal displacement compensation
M235 | &2 — 555 — —
/\\\R{M*ﬁ_ﬂz/ \Z >( g D}L,Jj‘lz\.aj‘ parameter read
M237 INEBRINR Y LY o)L 226 Small diameter deep hole drilling cycle 226
M252"1 2)—ZAEVRITFZTO— - AV 172 Through-spindle air blow ON 172
M253"1 Z2)—2EVR)LTF7ZTO— - A7 172 Through-spindle air blow OFF 172
M270 —
M277"1 J—S RN EHLAN)LO~7 166 | Coolant discharge pressure level 0 to 7 166
M2000 — < e ” . . .
M2020" TILFHIVE T4 R T L ke 172 | Multi counter display function 172
M2100 — -
M2109"1 NERH S — External output —
M2200 | Fc&EdrEl1E 174 | Pre-read stop 174
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1-2 TILFMIO—RigEE (A7 3V)
Multiple M Code Function (Option)

NILFMI—R#gEgECIE. 1 7AY ZICM O—RZHE A3 D The multiple M code function allows entry of a maximum of
FTIESTE2HEETYT, BHO M I—RHEKFICEET S three M codes in a block. Cycle time can be reduced as the
DTHA I A LZEETETET, multiple M codes are performed simultaneously.

T ] NoTE

1. A—7Avy7IKERTZMI-ROESETEEFTA, (MO3 & 1. Reciprocating M codes cannot be specified in the same block (for

M04, F7/cld M08 & M09 72 &) example M03 and M04, or M08 and M09).
2. ALZIL—7OMI—REFE B—7Av7ICIFESTEELEE A, 2. M codes belonging to a same group cannot be specified in the
same block.
3 170vJICESTEZIEOMI—RON, FE1OMI—R 3. Although the first M code among the two or three M codes
FYILFMIOA—READOM I—RTHERTEFRIN. F2 specified in a block may be other than the M code allowed to be
F3OMIA—RIE, YILFMI-RUUANFESTEEEA. used by the multiple M code function, the second and the third M

code must be the multiple M code function M codes.
4. THE (M) MPATVI>ORH, MOA—REESLTENIS 4. " Since the device or function is optional, the M code does not

TREE (HEL) NRTNIFEELEEA, function if the device is not equipped or function is not installed.
NIFMI—REULTHERATEDZMIA—RIFROEEDT Following M codes can be used as multiple M code function M
ER codes.
<YIFMII—-K> <Multiple M Code>

I\l?ll?::d:“ 7(;}'!;:3 e Function
MOQ0 1 TJO0ILANY T Program stop
MO1 1 ATV FINARNY TS Optional stop
Mo02 1 AR UN - Program end
MO03 2 FEfIFiR Spindle start (normal)
M04 2 F#rEn Spindle start (reverse)
MO05 2 FE1E Spindle stop
MO06 2 TEXH#E Tool change
M10 4 By =>>7 B-axis clamp
M11 4 B> o507 B-axis unclamp
M19 2 FTEHEMNEREILIES Spindle orientation
M20 1 BEERL »IT Automatic power shut off

M21 — M28* 3 NEBH External output

M29 1 RAPEXY Yy EYTE-R Synchronized tapping mode
M30 1 TOTS LT EBEHLU Program end and rewind
M31 1 B0y ZINAIRR - Axis interlock bypass ON
M32 1 B>y 0Oy ZINAIRR - Axis interlock bypass OFF
M33 2 T BV Tool return
Mag* 1 Tt UEIR Spindle sensor selection
M47* 1 F—TI)ILt > HREIR Table-mount sensor selection
M48 1 FA—NRTA RFv > - Override cancel OFF
M49 1 Fd—INSA REv )L - Override cancel ON
M60 4 XLy M HRiES Pallet change command
M61 4 JSL v KAHRIES Pallet change command
Me6* 1 ITEAXy - HAY Tool skip ON
M67 ] TEESmEEEY v ki Igﬂg::;gement expansion window
M70 3 J—OhI4 Work counter
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%%;t 7(3}:'(;: Hge Function
M73 1 YIS ST—AX—=Y - AT Y-axis mirror image OFF
M74 1 YEISS—AX—=Y - HY Y-axis mirror image ON
M75 1 XES S—A X—Y - A7 X-axis mirror image OFF
M76 1 XEZS—A A=Y - A X-axis mirror image ON
Ma4 y aEE (%R - BE) B Ir_nooadden("l)(:\r;itor (teaching, monitoring)
Ve 1 %ﬁ%ﬁ (%m__\“ . EiE) ) Ir_nooaddergan;tor (teaching, monitoring)
BIGHHEIE— K - A7 Adaptive control mode OFF
M86* 1 BISEEE— R - A Adaptive control mode ON
M96 1 RUOERAHRE—R Macro interrupt mode
M97 1 ROOZAHAE—RF v+t Macro interrupt mode cancel
M98 1 Uavavisly/ N A Sub-program call
M99 ] Y7707 5 LKT Sub-program end
7075 LDRL Repeat program
M101* 5 T EfiEs s Starts tool breakage detection cycle
M102% 5 TR R EEE T F v g::cks tool breakage detection cycle
M103* 5 TEifiEREEREAUE Judges tool breakage detection result
M105* 5 T EifiamE S EIRIES Tool breakage axis zero point return
M119 2 Fih (FE2) EFMEREL Spindle (second) orientation
M120 - M121* 3 AEBED External output
M144* 1 ATTF 1 hIL eV UERA Y Optical sensor power ON
M145* 1 AT 4 hILEVYEREAT Optical sensor power OFF
M166* 1 Cs imZpHIHETE— R Cs contouring control mode
M167* 1 Cs msBEIHE— R+ v I Cs contouring control mode cancel
M192 2 ATCEB/E—RK - A ATC preparation mode ON
M193 2 ATC EH{E—RK - A7 ATC preparation mode OFF
M198 — ﬁ%{l}?}\ﬂjj}%‘é%&ﬁ@ﬁ7‘7u 77 Lk Subprogram call in external I/O device
M232 1 AT EERRYT - A Qil-air lubrication pump ON

1-3 MO0 7OV S LANY 7, MO1 AZY3FIANY T
MO0 Program Stop, M01 Optional Stop

< MO0 7AYVZLAMYT>

s JOUSLDRANY 7L, EHE—RELE

<MO1AZYa+rIARYT>

 BIENRZILD D] (AFYaFIARYT) R UDBEHD
EE. I —EELE

« BENXRILDE] (AFYaFILAKYT) RY UHEHD
EEMEIE—BELELAWT, ROTOY 7 LBEOIES

S

<MO00 Program Stop>

* Program execution and the machine stop temporarily.

<M01 Optional Stop>

« If the || [OSP] (Optional Stop) button on the operation

panel is ON: The machine stops temporarily.

« If the |2 [OSP] (Optional Stop) button on the operation
panel is OFF: The M01 command is ignored and the

program is executed continuously.
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VA3

M00, M01 Tl ZE —IFEIL S B, FEHRECIERIEY
HBEZETOLBWTLIEZW, PEZEBT. chSDREE
TolkEZER. MIZBERT3RIC. TOREICRLTLE
W,

[F, HwWomiga, tIEIEDE]

g

/\ cAUTION

Do not change the cutting tools or move the axes
manually while the operation is suspended by M00 or M01.
If such manual operations are unavoidable, restore the
tools and axes to their previous state before restarting the
operation.

[Interference/Machine damage/Cutting tool damage]

] NoTE

MO0, MO1 IFBIMTH Y 7 THEB L TLIEE W,

2. BENXRIIOBEEEHERY V[ (B8) £/ T L. HE2o70
T L'EETULET,

3. MO0, MO1 #3179 % &. M03, M04 O EED[OERIES. M08 D
J—Z Y hNOHEESEF vy EILENET, Lizdt>T. 70
72 LD MO0, MO1 ZIES 9 HMEBICIK. +EEL TS
W, 7OV 5 L%ZBRAT B &S, BOICMO3, M04, 7—F >
NOMENKRER IOV T ATIEMO8 ZIEG L TLIZE W,

Specify MO0 or MO1 in a single block without other commands.

2. The program is continuously executed when the automatic
operation button [START] (Start) on the operation panel is
pressed.

3. When MO0 or M01 is executed, the spindle start codes (M03, M04)
and the coolant discharge code (M08) are canceled. Therefore,
pay extra attention when determining a position of MOO or MO1 to
be specified in the program. When restarting the program, specify
MO3 or M04 at the restart block, and specify MO8 if coolant
discharge is required.

1-4

Mo2 ZAJ S LT, M30 7O S LKRT EEHRL

MO02 Program End, M30 Program End and Rewind

TATILTM2 H2WEMI0 EERTIHE RDLSIC
RN EI,
1. BROTRTOEENMEIELET,
« TEWOEEELE
s WBEOEIE
« V=2V b OHHEL
2. NCiEYEY MREEICIRD ET,
* G A—FRIERRAROREICRD XY, /2L, G54
~ (59, G90, G91, G94, G95, G97 H &L U G20, G21 IFZ
PHEE Ao

eFO—RESIO—REFFvrEilandicEEINE
R
& V30 1 MO2 12U 71 v RIgEREA I 5 FiE S T, RDT— 4 %

MIY2ex, BERERILOBEETRY v [ (E) %
BRI TCRALZOVSLEETLED,

T

When M02 or M30 is executed,

1. All machine operations stop.
e The spindle stops.
e Axis movement stops.
e Coolant discharge stops.

2. The NC is reset.
¢ |n the reset state, the G codes that are valid when the
power is turned on are valid. However, G54 to G59, G90,
G91, G94, G95, G97, G20 or G21 modes remain
unchanged.
e Both F and S codes are stored without canceled.

@ M30 includes the program rewind function in addition to the
functions supported by M02. By using M30, the same program is
executed repeatedly by simply pressing the automatic operation
button =] [START] (Start).

] NoTE

1. MO02, M30 IFBM 7Oy 7/ TS LTS W,

2. M02,M30 £ETT 3 &, BENRILOEEEGERY > [ (&8
) OS>V THhEZET,

1. Specify M02 or M30 in a single block without other commands.

2. The indicator in the automatic operation button i} [START] (Start)
goes off when M02 or M30 is executed.

1-5

MO03 FEIIEER. M04 E#hi¥Es, Mo5 FEEERELE

MO03 Spindle Start (Normal), M04 Spindle Start (Reverse), M05 Spindle Stop

VAN 5=

1. YHIIRE7—IDEMULTWS EEC, M05 21585
T. THOEEZEFEILEIBLEVWTLEZL,
[tDE TR gl

2. YIHITEL 7 —7IciEfT DHIIC. MO3 H M04 ZIER L
T, FWHZEEEGEITTLLREETWV, Ny IR—=VY T84
IJILEIUCRBRY v EYITHL UL, RBPERET vEY
TJHL UL ERL,)

(LI TR gl

/\ cAUTION

1. Do not stop the spindle by specifying M05 while the
cutting tool is in contact with the workpiece.
[Cutting tool damage]

2. Start the spindle by executing M03 or M04 before the
cutting tool comes into contact with the workpiece
(except back boring cycle, synchronized tapping cycle,
and synchronized reverse tapping cycle).

[Cutting tool damage]
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3. EEE# (ZEhEES 10000 min~' L) EREBFLTWSIE

=
W (50 HT—/CiHLHE) T 10000 min~' W LD EIERERE

ESETS55AR. BETEORTETIVDELSHDE
T
O s&TEOREICS>WTIE. B - @RREHEE

s

3. When specifying the spindle speed command higher
than 10000 min~! on the machine (No. 50 taper or
equivalent) equipped with high-speed spindle
(10000 min‘1), it is necessary to make the high-speed
tool setting.

m For details of the high-speed tool setting, refer to the
separate volume “OPERATION MANUAL”.

] noTE

1. TEFERE. TEMEANST—r 2R T, THAESAEICE
. FERYERTEEBANS T -2 BT, TEARESAAIC
EEd 25 &ETY,

2. MO03, M04 O E&h[El$R1E
ESET>TLIEE L,

LD sa—rieowti

SOFNCIE. S I— RIC & 5 FHOERRE

'S kg (182X — )

1. Normal rotation: clockwise, with workpiece as viewed from the
rear of the spindle. Reverse rotation: Counterclockwise

2. Before starting the spindle rotation with MO3 or M04, specify the
required spindle speed using an S code.

m For details of S code, refer to “S FUNCTION” (page 182)

M06 TE i
MO06 Tool Change

1-6

MO6 I, FEHDTEAKIEYT & =PEEIc TEZED 1S
BETICERLUET, TMEMNERELE. V-ILIZVT /T
VO T EED—BEBORBEE (ATC) ZETULET,

AN

1. ERZTEROIEXBEZITSHEE. AEOITERMRICE
NTATC HEHEDLD T, ERFDIRARMATII.
ATC EifF%Z 2 EIfTWE T, MDI EFTEEREOITARIA
ZT5BA. THERLTIES W,

2. Mo6 ER—70Ov YT . TA—K&ES
[ERIC & B gl

s

LIBEWTLKEEW,

MO6 is used to change the tool set in the spindle or set the tool
to the spindle. The M06 command executes a series of tool
change cycle (ATC) including spindle orientation and tool
clamp/unclamp.

/\ cAuUTION

1. ATC operation when exchanging the tools in different
diameter groups differs from that in the same diameter
group. For exchanging tools in different diameter
groups, the tool change operation is executed twice in
the one cycle. In such case, pay sufficient care when
executing ATC in the MDI mode.

2. Do not specify “T” codes in the same block as M06.
[Machine damage due to accidents]

] noTE

1. E#[OERFIC M06 ZIED
T, IEXBETVWET,

2. M06 2RI 5 &, E@mwﬁ—iyhﬁﬁﬁm%ﬁiwﬁ
MO06 DETIC M09 %385 T 2R EIEH D £ A. BEIWICY
VEAHHETEESICPC/INTX—FEZRET D &, wmwéf
MO8 #3859 2 EILH D £ Ao

3. MOBIE. X, Y,ZHEDICHE 2 RABERMETETLTILE W,

Y5 BBNICEMEMBEELEZIT>

4. NHX5500, NHX6300 MY —JL 100 &%, 120 &<, 180 &. 240 7.
30 AN AY VIR DIGZE, RIERY MM TONBEFRINTVE
T TOUADTEEZESAZHRITZIEEHETEEIN. ZDHA.
“TO; M0B;” ¥ “M33;” Z1I 8P T2 7 7 —LANRELF T,

1. If MO6 is executed while the spindle is rotating, the spindle
orientation is automatically executed and the tools are changed.

2. When MO06 is specified, coolant discharge is automatically
stopped; it is not necessary to specify M09 before M06. If the
parameter is set so that the coolant is automatically discharged, it
is not necessary to specify M08 after M06.

3. Execute M06 with the X-, Y-, and Z-axes positioned at the second
zero point.

4. For the 100-, 120-, 180-, 240-, and 330- tool magazine
specifications of NHX5500 and NHX6300, TO is registered for the
last pot number (magazine position number). It is also possible to
register a setting other than TO for the last pot number (magazine
position number). However, if “T0O; M06;” or “M33;” is specified in
this case, an alarm will occur.

1-7

M08 V—Z > hDHE., M09 V/—F > NORHELE

M08 Coolant Discharge ON, M09 Coolant Discharge OFF

) NHX4000 % & T NHX5000 Tl 2 — 5 R B LUV 2 T—0—5
¥ R D RBICIE L E
NHX5500 & & U NHX6300 Tld, 7—Z > hDHFHEHELFT,

s

@ For NHX4000 and NHX5000, the coolant and shower coolant are
discharged simultaneously.
For NHX5500 and NHX6300, only the coolant is discharged.

] noTE

1. V=2V hERHLTWSY
Lo

REET., TEXRBETORVWTLIZE

1. Do not carry out the tool change while coolant is discharged.



M H8E

158 M FUNCTIONS

2. V=Y hEFERLUCESELGZITO>HE. BEESGHIIC. +9
REDI—ZVMDNI—F VKNI VITICA>TWD I EERERL
TLIEESE W,

& MOBEBENRRILD Y —5 Y R R Y OBRICOWTHBEL £ 7,

<T—ZvhrREv[A (FV) >

MO8 ZEFT = 7 —S Y hRF V2] (YY) RDOS Y FE4T -
=52 Nt

<T—ZYRRG VA (F7) >

J—SY NI —F Y MRS Y 3] (A7) =T > 7 —
Sy hoHELE

g

2. |If coolant is used for automatic operation, make sure that the
coolant tank has sufficient volume of coolant.

@ Coolant discharge control using the coolant buttons on the
operation panel in combination with the M08 command is
explained below:
<Coolant button [ #] [ON] (On)>
MO8 executed — Indicator in the button illuminated — Coolant
discharged
<Coolant button [-=] [OFF] (Off)>
Pressing the button while coolant is being supplied — Coolant
discharge stopped

] NoTE

Fte. v—Sv hoELEfIC, V-5V MRY Y A (A7) %=
1BHUERUETZE, 7Sy hRYV[F] (V) ROV TH
SRUET, CORETM8 ZEFTLTH, /-S> hEtHEh
Fth, BEIV—SV IRV (XV) #HTE. V-5V MR
gy (AV) RSV IHRERISSMTICEDDET,

il :
M08, M09 D {EFEfH

00001;

N1;

G90 G00 G54 X0 YO0;

G43 Z30.0 H1 S400 T2 MOS;.......cccvvveeeeeeveeen. (a)
MO03;

M@; ...........................
G91 G28 Z0 M05;
(@ 7—2> DM

b)y: 7= ~DOHEELE

(0) ' ZHEMRSEIRL <. TEOOEELE

Y EE. THOEEEELT 28I MO ZHESLET, ChiE T
BiZHWTWET —F Y N EEHMORBEETIRD Y5 /2$HTT,

If the coolant button o= [OFF] (Off) is pressed for one second or more
while the coolant is not being discharged, the coolant button @ [ON]
(On) blinks. In this state, the coolant is not discharged even if M08 is
executed. When the coolant button @ [ON] (On) is pressed again, the
coolant button @ [ON] (On) stops blinking, and remains illuminated.

Example:
Programming using M08 and M09

(a): Starts coolant discharge.

(b): Stops coolant discharge.

(c): Stops the spindle after machine zero point return of the
Z-axis.

@ Usually, M09 is specified before stopping spindle rotation. This is
to spin off coolant from the tool by the rotation of the spindle.

M19 FHEMEEFLE
M19 Spindle Orientation

1-8

G76, G87 =15 T diHE. BEDEXEICEWT, G76, G87
TERIZR—Y VI ITEEEMICED Fi132 & =i, MDI
BIETMI9OZFERULEY,

T

When mounting a boring bar which is used in the G76 or G87
boring cycle in the spindle, M19 is used in the MDI mode.

] NoTE

TEZM (M06). NHBWFEEY 7L (G76,G87) HRITT D &,
FTHEMBELEEBEBNICTVWEY, 7O07ZALFICMI9ZEST
BZREEFEHD EE A

Spindle orientation is automatically executed if tool change cycle (M06)
or hole machining canned cycle (G76, G87) is executed. In this case,
it is not necessary to specify M19 in a program.

M20 B ENEIR U » K
M20 Automatic Power Shutoff

1-9

T

] NoTE

1. BEARILO =] (BEERL »H) Ry ik, M20 &R U
<Y, (@] (BEBEEL B Ry ERLTEY (RYVADS
YZHEL) ICLTHL & ZOY S LHD M2 %3 L E M30
ERITINIE. BEIMNICERNL»BISNE I, MO0 H 2 WIE
MO1 ZET L& o, BENICERNL vl hdnESH
[, IRGA—FDERETRED F£I, MMM ARIE. MO0 HBW
MOl ZRITLTHERIZLp IS hER A

2. M30ICIFZOTVZLADIKBEICREZDHEEE (VT4 RigEE) 1"H 3
fes. M20 [E M30 KD HEIDT Oy V7 ICES LTS W,

1. [APF] (Automatic Power Shutoff) button on the operation
panel has the same function as M20. When the button is pressed
and the automatic power shutoff function is valid (the indicator in
the switch is illuminated), the power supply is automatically shut off
when M02 or M30 in the program is executed. Whether the power
is automatically shut off by execution of MOO or M01 is determined
by the parameter setting. For the default at shipping the machine,
the power is not shut off by the execution of MOO or M01.

2. Specify M20 in a block preceding the M30 block because M30 has
the rewind function to return to the program head.
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3. TEOI:EET>TWBEE(ICIE, EBRIGULKISNEEA, B
EAMR T UTct. M20 TERM L »ich 7,
« APC (AWC) -7/l (APC (AWC) 1t£%)
o ATC Y1 7 )L
« SBC H-1 &)Lk
o YHY VhE[LF
e XLy R T—ILEIHLF (L vy b F—)LEER)

4. BEIBERLU PWMEEEZERAL TERZ LU R, BRERX
1y FOMUEIE (ON) & (OFF) OFEEICH> TWET,
BREZEBATZEEE. —E (OFF) OfEICLTHSBEE
(ON) DEIBICLTLEE W,

3. Power is not shut off during:

* APC (AWC) cycle (APC (AWC) specifications)

+ ATC cycle

+ SBC cycle

» Magazine indexing

+ Pallet pool indexing (pallet pool specification)

After the completion of the operation above, the power is shut off.
4. The main power switch is placed in the position between [ON] and

[OFF] after the power supply is automatically shut off using the

automatic power shutoff function. Place the main switch in the

[OFF] position first and then place it in the [ON] position to turn on

the power supply again.

B : Example:
00001;
N1;
N2;
IMI20; et e e e e e M20 #3795 &, BFMNICEJR  If the M20 command is executed,
NUPETEINET, " ZANTL  power supply is automatically shut
DT, ROLSICHEDFET, off. Since the slash “/” code is
s JOvYUTU—KEBY entered, execution of this block is as
M20 DIESZEBL T, KD follows:
M30 #EfTULEY, - If the block delete is activated:
. TOvHFTY — NES M20 is ignored, and M30
M20 DIESHEET L. BEFMIC command in the next block is
BEN LK ET, executed.
« If the block delete button is
inactivated:
M20 is executed, and the power
supply is automatically shut off.
M0, e 7O LPMET L. b=l Ends the program execution and
NClzUtw h&ahT, A—VYI)lLIx stopsthe machine.
OS5 LDEBEICEDEFI, The NC is reset and the cursor
returns to the head of the program
(00001).
1-10 M33 TEUX#H

M33 Tool Storing Cycle

FHOTEAZYHIVDERY k /07 Z /UL £,
TO;

MO6;

EWS OIS LAZEETUREEERURREICARD £,

as

M33 is used to return the tool mounted in the spindle to an
empty pot/clamper in the magazine, having the same effect as
the program below:

TO;

MO6;

] NoTE

1. M33IFEBEMTOYITESL TSI,
2. M33E. BN TERBABICRVWEETTERE Ao

3. NHX5500, NHX6300 DY —JL 100 A&, 120 A%, 180 A, 240 7.
3BO RN A Y VHERDHE, RERY MZETOHBFREINLTUVE
T TOLANDTIEESZHFRI DI EHTETIRIN, TDHA.
“TO; MOB;” ¥ "M33;” Z3 R T D7 T —LDFEELET,

The M33 command must be specified in a single block.

2. The M33 command cannot be executed unless the axes are
located at the tool change position.

3. Forthe 100-, 120-, 180-, 240-, and 330- tool magazine
specifications of NHX5500 and NHX6300, TO is registered for the
last pot number (magazine position number). It is also possible to
register a setting other than TO for the last pot number (magazine
position number). However, if “TO; M06;” or “M33;” is specified in
this case, an alarm will occur.
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i : Example:
M33 D fEFEHI Programming using M33
00001;
N1;
GO G30 ZO MOS: .o @)
GB0 X0 YO, oo (b)
MO1;
M3 e (c)
M30;
(a) : Z#zE 2 RREIRL T, EWO[OER=1E (a): Stops the spindle after the second zero return of the

(b) X, Y 85 2 [RRIE)R

Z-axis.
(b): Second zero return of X- and Y-axes.

(o)  TEInEES (c): Specifies the tool storing cycle.
1-11 M48 tNHIED A—INFA RFx v > EIL « AT, MO HIED A—INFA RFvrEIL - AV

M48 Feedrate Override Cancel OFF, M49 Feedrate Override Cancel ON

< MA9 tIHIED A—NRF1 RFxv oL - AV >

TBEED RENF TESSNEICEES . BIE/RILD
EDA—=INTA RZA v FH 100% DIREEICR > TWRL T
H 100% DEDEE ERD £,

< {ERFEI>
FRAMNNIBICZOY LRI MAB EANT, FOEDHRE
EEEAMEICLET, EEMIEI. YO0 5 AF(C M4 %=
BSUT, FORXDEEZEESIE T,

VAN 5=

M49 ZHEHI S L. F THERSINEEDEELDBELRS
BTwZeElR, Z2ELSHBRWVWIETY, LHL, HicT—
JZMIF. FTHSSNEEDZEREHNRWERUTH, &
DA=NFARRLYFT, EDEEZELTERVLDTE
BLTLEZW,

T

<M49 Feedrate Override Cancel ON>

Axis feedrate is fixed to the one programmed by the F code.
Therefore, even if the feedrate override switch on the operation
panel is not set 100%, it is assumed to be set 100%.
<Example>

In a test cutting, M48 may be specified in a program so that
cutting feedrates can be adjusted to the optimum one. After
determining the optimum feedrates, M49 may be specified in a
program so that mass production can be executed by using the
fixed rates.

/\ cAUTION

In this mode, the actual feedrates cannot be set faster than
the programmed feedrates. However, it is impossible to
lower the feedrate programmed by F using the feedrate
override switch during the machining even if the
programmed feedrate appears to be too fast.

] NoTE

Ty TIMIDEEF, EDREEZ—FICLARTNIERD T Ao

Sy IMIDGI—RMMESEInfcE=d, EDEEICA—NT
14 ROBENICHDIESRNLSICHR > TWDD T, M48, M49 %

BST2REEHDEE Ao

M48, M49 [FEXDEE LT U TIFERHTT, MA9 Z#EITLTL

ZIRETH, BEDREICHUTA—NSTA RENTZZENT
EEX

%l :
M48, M49 DfEMFI
100 DT A AZICKBFEMIETVWET,

1.

1. During tapping, feedrate must be kept constant. The override
function is automatically ignored if the G code calling the tapping is
executed. Therefore, it is not necessary to specify M48 and M49 in
a program for the tapping.

M48 and M49 are not valid for rapid traverse operation. Therefore,
the rapid traverse rate override button is operative while M49 is
executed.

Example:
Programming using M48, M49
Machining the face using a 100 mm diameter face milling
cutter.

-100

100




M 1 RE
M FUNCTIONS 161

as ] NoTE

BENRXILD (ZavyoFV—bk) R UIEMICE > TLWBRK The following program is executed while the [@] [BDT] (Block Delete)

T, FT0 7075 L%ETLET, button on the operation panel is set OFF.

00001;

N1;

G90 GO0 G54 X-160.0 Y-40.0;..coeevveeeeeeeeeeeeenn, @

G43 Z30.0 H1 S400 T2;

MO3;

G01 Z0 F500;

F e S YIHED DA — /NS o RESH Make the override for cutting feed
EANTWEITH, 7JOvoF invalid. Although the slash (/) code
— KNAEICIR > TWDDT is entered, M49 is executed, the
M49 I£ET . YIHIXED dA—  override for cutting feed is made
IN—F 4 RIEE\ERNE 4D, 100% @ invalid and the blocks thereafter are
EhEET, UWEO 7O S A%  executed with 100% feedrate,

ETLET, because the [@| [BDT] (Block
Delete) button on the operation
panel is OFF.
X160.0 F200; ..o @D = @ ¥EDEEIE 200 mm/min IcEE = h The feedrate is fixed at 200 mm/
=9, min.
Y40.0 F500; ..o @ — @ ¥EDEEIE 500 mm/min IcEE & h The feedrate is fixed at 500 mm/
=9, min.
X=160.0 F200; ... eeeeeeeeeeeeeeeeeeeeeeeeeeaenn ® = @ ¥EDFEEIL 200 mm/min ICEE =1 The feedrate is fixed at 200 mm/
ESCIN min.
F R T TEED DA —/INS A RBE Makes the override for cutting feed

ZDESLUE. BIE/(RILDx  valid.

DA —)NSA RZXA vFHEHC  After this command, the feedrate

BDET, override switch on the operation
panel is valid.

1-12 M50 AL ILIR—ILRYILRI—F V8 « AV M09 V=3V bk « AT (A7 3V)
M50 Qil-Hole Drill Coolant Discharge ON, M09 Coolant Discharge OFF (Option)

NORIFICHEERICI—T v b g TE20 T, TEDSH  Since the coolant can be supplied correctly into the hole being
BLOERDRHLIE. 1D < TOBERICHREN T, machined, M50 effectively cools the tool, prevents the tool from
being worn and discharges chips out of the hole.

g I NoTE

1. ATCHAZIIHREFEI—Z Y OB IFFEIELET, 1. The discharge of coolant stops during ATC cycle.

2. MO8 TU—Z v hZEHHEULTWBIRET, M50 2R T &, 2. If M50 is specified while the coolant is discharged by M08, the
V=2V NOMHEHEFEFEELT, ACIR=ILRUIEBI—FV K coolant is stopped and the oil-hole drill coolant is discharged.
MHEEUET,

3. M5O TAAIIR=ILRUJLAY —F Y hZEHU TWSIRET, 3. 1f M08 is specified while the oil-hole drill coolant is discharged by
M08 ZiEH T D AT IIIR—ILRUIJILEBY —F> ~ DI IF=ELE M50, the oil-hole drill coolant is stopped and the coolant is
LT 79—V P HBEUET, discharged.

4, AAINR—=ILRYIILICIE. ERORILINBETT, 4. For the oil-hole drill coolant system, special tool holders are

necessary.

1-13 M51 T7 7O—FH. M59 T770O0—E1E
M51 Air Blow Start, M59 Air Blow Stop

IR —7 O LEEYERICELEZTD < F%ERET D& Airblow is used to blow off and discharge chips accumulated
o, TFZ77O0—=FRALET, on the surface or groove of the workpiece during machining.

1-14 M53 Y HREI 7 70—MK. M58 Y HRI7Z70—FILE (A7¥3Y)
M53 Sensor Air Blow Start, M58 Sensor Air Blow Stop (Option)

Ty FeoYEFERTZEEIC. VY DEICY]  The codes are used for removing chips from the tips of the
DTN RNESIC, TFZT7A—TYD LT ZERDERE table mounted touch sensor by blowing them away with
ESCI compressed air.
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1-15 M70 79— hovd,. b=FIVho>F

M70 Specifies Counting of Work Counter and Total Counter

TO7SLTMI0EHROE, D=0 050 REME H1
ITOEZET,

D=0 5= ERTIHEE. H5HUH. BDERLIZWL
Bz« 77Uty ME® ICRELE T,

BIZIE T—ohovyn FUty ME”IC 100 ZREL
fcELEY, 7077 AL%ETLT. M70 Z 100 [BIE1T9 %
ECBRRICEKDBA VAT — A5 OvIHZIZWNET
OvoF)—=hEBNOWTNHODIREEICHRD £,

T

Each time the M70 command written in a program is read, the
‘CURRENT value of the PC work counter increases “1”.
When using the work counter, set the required number of cycle
repetitions for “preset value” before starting the operation.
Suppose “100” is set for “preset value” of the work counter. If
the M70 command is executed 100 times as the program is
executed repeatedly, the cycle start interlock state is
established or the block delete function becomes valid
according to your selection.

] NoTE

1. T—=0Hho05OEEERIRIE. PC/XTX—% (No.6410.5) IC3%
Ebia—o

2. T—UAIVHIFIEFHEEY V-V EMERETOEECE
BAUET, ChICHULT, b—=FILAhDVTIEBERZEHELT
FRUET,

3. T=UNIOVIPERICAIY Ty TOBEETS L DI, #
DIRUVRITISTAT S LADEEICMI0 2B L TIEE W,

P o1 oN2s— vy Oy IRERS LT OY 57— N EH

REDEWE FRICRLET,

o« YA UILRE— kA >0y 7iREE
BESNEMH M70 £ETT 2 &, LBRO B EREDRE
MTERLBIREDT EEERLET,
oxh. HEEERY Y [T (B8) 2HLTE IO 4G
EFEINEE Ao

o 7OV IFY— NERMIREE
RESNLEBD M0 A ETTBETETOY I 7Y — M
BENEMTTA. NIV KPPy IARTITZE, 7OYIF
J— NERENBNICRE I EEEBRLUET,

L) 7ovso5y— Moo WTid, BIMERRESEE
CFOYSLICANT ZEEPHS
Bl -
M70 OfERBGI (1)
BENUH., FA VLRI — AV 9Oy ZREEICEE L
THE. T—IAYYID FUty ME” IC 100" &%
TULXT,

1. Set the selected work counter function at PC parameter No.
6410.5.

2. The work counter is used for tool life management function as well
as to control the number of finished workpieces. In comparison to
the work counter, the total counter is used for simply counting the
number.

3. Specify the M70 command at the start of the program which is
executed repeatedly so that the execution of the program is
correctly counted by the work counter.

@ How the cycle start interlock state and the block delete valid state

differ from each other is explained below.

e Cycle start interlocked state
When the M70 command has been executed by the preset num-
ber of times, cycle start of automatic operation is disabled.
In other words, the program is not executed even when the auto-
matic operation button [START] (Start) is pressed.

* Block delete valid state
The block delete function is invalid until the M70 command is ex-
ecuted by the preset number of times. After the count-up of the
counter, the block delete function becomes valid.

m For details of the block delete function, refer to separate
volume OPERATION MANUAL “Signs and Symbols”.

Example:
Programming using M70 (1)
Set the work counter to establish the cycle start interlock
state when it reaches the preset value and then set “100” for
“preset value” of the work counter.

O1;

N1;

M70; e O1 7O AL ®ETITBHZN) The count data of the number of
lc. INTE/EEN 1 T DH> K~  machined workpieces increases “1”
7y each time program O1 is executed.

G90 GO0 G54 X0 YO0;
mIz7oo > A Machining program

G80;

G91 Z0 M05;

1Y T RN o1 70O 2 A% 100 03247 L. When the cursor has returned to the
H—VILHETEICE > f-ikrE T start of the program after executing

o1; WHME L program O1 100 times, the program

M70; HEnEinRYy v [ (#BE)) %3 L does not start even if the automatic
: <H. 7OV SLIEETFSNEY  operation button [ [START] (Start)

Méo- ho (T—0Hh 5 %ERALILE is pressed. (When using the work

2)

counter.)
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Bl :
M70 OfERSI (2)
HoMUH, 7O0vIFTY—FEMRREICHREL THE.
D—0HAIVED Ty ME”IC 100" ZRELEXI,

Example:
Programming using M70 (2)
Set the work counter to validate the block delete function
when it reaches the preset value and then set “100” for
“preset value” of the work counter.

O1;

M70; e —————————— O1O7AT7 oL EETITZZN The count data of the number of
[T, MMIE@EEN 1T D>Hho> ~ machined workpieces increases “1”
7yl each time program O1 is executed.

: MI7O475 A Machining program
IMOO; . e ————— O1M7AO%7Z A% 100 [E%EfT9 5 Until the program O1 is executed
FTlE7Ov oY — ~NEXIREE 100 times, the block delete function
o1, < T “M99;” % E1T is invalid and the “M99;” block is
M70; TOY 5 LD%E 017 ICED,  executed.
. 1-99 100 =TSO/ S AEETLET, The cursor returns to block “O1;” at
/M:99 (D—ohovy%ERLKES) the head of the program and
M30: > Q:) M99 DELEEIC D W\ TIE. “M98/ program execution continues.
M198 B 7707 5 LDIFEE L. (When using the work counter.)
M99 ?:7‘7’5 77 LT " (168 m For the function of M99 code, refer
~—Y) Z 2R, to “M98/M198 Sub-Program Call,
100EBT70v o 7Y—NEIR M99 Sub-Program End”

BEICR D “M9Q;" Z FAMTRIE L T (page 168)

“M30" EETLET, 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;

1-16 M73, M74, M75, M76 S 5 —A XA—Y « AV, A7

M73, M74, M75, M76 Mirror Image ON/OFF

X#h YEX/CE € OF I TEZ )i e U TR B
BEE, EE5PDTATILEERLI S —A A=Y ZED
72651207075 LANBBNICERTEET,

< X B RH XS FREh >
[T < T YIS S—A A=Y - A7
| YBS S—A A=Y - AY
<Y B D RS HREh >
M75; e XESS—A A=Y - A7
M76; ... XBIZ—AX—Y - FdYv
M74
N Y BABICS S—A A~
0) ZEMNTB)
M74
(Mirror Image is Applied in
Oya XY-Axis Direction.)
R V4

When there are graphics which are symmetric with each other
in reference to the X- or Y-axis or an axis parallel to them, a
program for one of the graphics can create the other one using
the mirror image function.

<Axis of Symmetry: X-Axis>
Mirror image (Y-axis) OFF
Mirror image (Y-axis) ON
<Axis of Symmetry: Y-Axis>
Mirror image (X-axis) OFF
Mirror image (X-axis) ON

M76
N XEAMICS S —A X—Y
=T D)
© O M76
(Mirror Image is Applied in
X-Axis Direction.)

A OO0 A&

+X
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A =
/N sxE
M73 ~ M76 2329 3EHR. W EicTEZBHIETL
12V, TELE _EICVWIRET M73 ~ M76 Zi59
3¢, UBO7O75 LTEERTNIET,
[TEHLVHRILYTET—IVHBELWRERED TS, BIgOM
Ei=]|

£ :
S5 A=Y DERHG
A~P D165 FITARSBIFTMIZITVWET,

/\ cAUTION

When specifying the M73 to M76 commands, move the
cutting tool to the axis of symmetry first. If the M73 to M76
commands are specified while the cutting tool is not
positioned at the axis of symmetry, the coordinate system
used for executing the following program is shifted.
[Interference of the cutting tool or tool holder with the
workpiece or fixture/Machine damage]

Example:
Programming using the mirror image
Hole machining at 16 positions (A to P).

+Y
@G @H +50 @D @cC
®r ®@E 15 @A @B
} T T ='+X
-55 -20 20 55
e ® 150 M oN
@K ®L 50°P ®o0

FI. A~DONUBEET IO S L (00002) THER
LED,

+Y

> +X

RICAA>T7OTZ L (00001) ICEWVWT, A~P DRIN
fIETHNG TIMIZTWET,

X707 L (00001)

Main Program (00001)

00001;

G90 G99 G81 Z-3.0 R3.0 F80 LO; 2Ry~

(G81) =iw

T

First, the sub-program (O0002) is created for the hole
positions A to D.

¥770735 L (00002)
Sub-program (00002)
00002;

X20.0 Y15.0;

X55.0;

Y50.0;

X20.0;

M99;

Then, the hole machining cycle is performed at A to P using
the main program (O0001).

Specifies the spot drilling cycle
(G81).

] noTE

KUV TYHALT)L

LOZIESLTWBDT, ARy kR
Uy THA 7 ZTWEEA

Since L0 is specified, the spot drilling
cycle is not carried out here.

770454 (00002) ZREQH Calls the sub-program (00002) to
LT. A~DDEAETG81 2% execute G81atAtoD.
17
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+Y

........................... IO Y b TR =B
........................... XED IS5 —+ X—I B

........................... G81 &S
........................... 770754 (00002) ZMOH

LT, E~HODOEMNETG8 &%
7
XEDIS—+ X—IHF%

............................ G81 =155

+Y
E~H
e — 0
o~——0
> +X

............................ STFREROD X B L IC TEZ B E
............................ YEID I 5 —+ XA —IHF%
............................ 770774 (00002) ZHGH

LT, I~LODORMET G81 =E{T
X, YEHDIS—A XA—IBY

............................ G81 =%

+Y
> +X

o<—©

l | ~L

e—0
............................ SHFRER D Y Bh_EIC T B % %E)
............................ XEHD I T —A X —IES)
............................ 770475 A (00002) =MEUH

LT, M~PODORAETG81 &F
7

XEHD I T —A A—VEX, YE#HOD
IS—AX—IFH

Moves the cutting tool to the
symmetry axis, Y-axis.

Calls the mirror image (X-axis) ON
mode.

Specifies G81.

Calls the sub-program (0O0002) to
execute G81 at E to H.
The mirror image ON for the X-axis.

Moves the cutting tool to the
symmetry axis, X-axis.

Calls the mirror image (Y-axis) ON
mode.

Specifies G81.

Calls the sub-program (00002) to
execute G81 at | to L.

The mirror image is ON for the X-
and Y-axes.

Moves the cutting tool to the
symmetry axis, Y-axis.

Calls the mirror image (X-axis) OFF
mode.

Specifies G81.

Calls the sub-program (00002) to
execute G81 atM to P.

The mirror image is OFF for the
X-axis and ON for the Y-axis.
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+Y
3
& - x
®e—0
-~ @
M~ P
Y 0 e SHFRER D X B lc TE %) Moves the cutting tool to the
symmetry axis, X-axis.
17 S YERD S 5 —A X—IER) Calls the mirror image (Y-axis) OFF
BHBIEFX YHEEHICITS—1X— mode.
Uxxvo)LURREICA D E  Atthe end of a program, the mirror
9, image is off for both of the X- and
Y-axes.
1-17 M80 V¥ T—V—FVK AV, MBI ¥ T—V—F VKN A7

M80 Shower Coolant ON, M81 Shower Coolant OFF

T

] NoTE

1. M80, M81 (& NHX5500 & & U NHX6300 TDHERTEE T,

2. Vv I—U—5y OEELEF. BIEARILDT—FY MRS
v H (A7) TREL, (Yv7=) RyvaBRLTLES
(VS

P rorxrgze. WM (yr7-) RYVADS Y IHETLE

o

1. The M80 and M81 commands can be used with NHX5500 or
NHX6300 only.

2. To stop the shower coolant, press the |~ [SHOWER] (Shower
Coolant) button on the operation panel, instead of the coolant

button [-=] [OFF] (Off).

@ When the M80 command is specified, the indicator in the
[SHOWER] (Shower Coolant) button is illuminated.

1-18

M88 RI—AREYRILI—FV K+ AV, M8 RAI—REVYRILVI—=FV KN AT (ATV3YV)

M88 Through-Spindle Coolant ON, M89 Through-Spindle Coolant OFF (Option)

M88 ZigSd d&, EFWHETEDEBNZBLTCI/—F
PALICHEEINET, D<K IThE, IMIRDSH., B&
UOIEHFMDOIERICHENTT,

g

When M88 is specified, coolant is supplied to the tool tip
through the spindle and the tool through hole. It is effective for
eliminating chips, cooling the machine point and lengthening
the lives of the tools.

] NoTE

AN—=ZAEY R —=Z Y hOEBEIEEF, BERILDOI—F VK
RV A (A7) TREL, (RIL—REVRIL) R V=B
TLEE W,

@ r—svirerrrn—sgnEgiscebTEET,

L) “Mos2 2)L—2EY RILITFZ7A— - 4>, M253 Z)L—2R
EYRILIFTO— A7 (ATv3y) " (172=Y)

To stop the through-spindle coolant, press the |14 [THROUGH SP]
(Through-spindle Coolant) button on the operation pane, instead of
the coolant button [OFF] (Off).

@ Coolant and air blow can be switched.

m “M252 Through-Spindle Air Blow ON, M253 Through-Spin-
dle Air Blow OFF (Option)” (page 172)

M270 ~ M277 RIL—AEY RILY—5 Y hOHERAL]
B2 (v/-)LtHE0H)

M270 - M277Changing the Discharge Pressure of the
Through-Spindle Coolant (Knoll Specifications Only)

g

] NoTE

M270 ~ M277 &, RIL—AEYRILI—F Y NEBD IIF 5414 THY
J=ILHEICHE L TWESEETOMERTEET,
AN—REVRI—Z hOREBEAF. UTFTOMI—R
HIESITDE. SERBICUIDEZSNED,

M270 to M277 can only be used if the I/F type of the through-spindle
coolant unit is the type made by Knoll.

The discharge pressure of the through-spindle coolant can be
changed in 8 steps by specifying the M codes below.

M270; ... e, =S  NEHEALARILO Coolant discharge pressure level 0
M271;...ceeirecieecereee J—ZY NHEEEAL AL Coolant discharge pressure level 1
M272;.....ceeeeeeeeeeeenee J—Z Y NHEEAL NI 2 Coolant discharge pressure level 2
M273; . ree e, =S  NHEHEALANILS Coolant discharge pressure level 3
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M274, ......eeeeeeeireeeeeans =S NHHEALANI 4 Coolant discharge pressure level 4
M275; ..o e =Y NHEEALANILS Coolant discharge pressure level 5
M276; .., J—Z Y NHHEEALANIL 6 Coolant discharge pressure level 6
M277 ;i e =S NEEEALARILT Coolant discharge pressure level 7

@ J—Z Y NRHEEATEZROM I—REEHPEZHNES E @ The relationship between the M codes for changing the coolant
DERIE. XTDOEEDTT, discharge pressure and the signals for changing the pressure is
indicated below.

M270 M271 M272 M273 M274 M275 M276 M277
Output%‘jlg’z:flfeﬂcﬂange 0 0 1 0 1 0 1 0 1
Output}é_cfjl:j’z:fuarjeij:\ange 1 0 0 1 1 0 0 1 1
Output}offjlg’z]:flfejjcﬁange 2 0 0 0 0 1 1 1 1

m I/F Rk, AMEBSNER LY / —IILHEBE I —ZAEY R m For I/F specifications, refer to circuit diagrams for the machine

=2V NEBORKGAEZSRL TIEEW, and the instruction manual for the through-spindle coolant unit
provided by Knoll.
<BEEPCINTGA—7> <Related PC Parameter>
IRTA—5&E=S REE AR Description
Parameter Number Set Value
No. 6434.0 1 EAUBLEDDREEZSLELET, The state of the pressure change output
is memorized.
0 FEAUIBEHAOREZTZELEE Ao The state of the pressure change output
is not memorized.
No. 6434.1 1 2I—REVYRILI—F NTo—AL1 Through-spindle coolant alarm 1 is not
ZRRAUET Ao displayed.
0 ZN—RAEVRINI—FNTS5—AL1 Through-spindle coolant alarm 1 is
ZRRAULET, displayed.
No. 6434.2 1 ZA)W—REVRIZ—F> F7Z—LA2 | Through-spindle coolant alarm 2 is not
ZRTNULEFA, displayed.
0 A)—REVRIZ—F> hF7Z—LA2 | Through-spindle coolant alarm 2 is
HEERRULET, displayed.
No. 6434.3 1 2N—AEVRILI—FKNTFTS5—AL3 Through-spindle coolant alarm 3 is not
ZRRAULET Ao displayed.
0 A)—REYRIZ—F> F7Z—A 3 | Through-spindle coolant alarm 3 is
ZRTNULET, displayed.
No0.6434.4 1 ZA)W—REYRILZ—F> ~F7Z—LA 4 | Through-spindle coolant alarm 4 is not
ZRRAUET A displayed.
0 ZA)—REVRIZ—F> 7 Z—LA 4 | Through-spindle coolant alarm 4 is
HEERRULET, displayed.
No. 6434.5 1 ZA)—REYRIZ—F> ~F7Z—LA5 | Through-spindle coolant alarm 5 is not
ZRTNULERFA, displayed.
0 A)—REVRIZ—F> F7Z—LA5 | Through-spindle coolant alarm 5 is
HEERRULET, displayed.
No. 6434.6 1 ZA)—REVRIZ—F> ~F7Z—LA6 | Through-spindle coolant alarm 6 is not
ZRRAULET Ao displayed.
0 ZAWN—REY RN —F> ~F7Z—L6 | Through-spindle coolant alarm 6 is

ZRRULET, displayed.
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No. 6434.7 1 ZN—RAEVRILI—FKNTS—AT Through-spindle coolant alarm 7 is not
ZRRAUET Ao displayed.
0 2IN—=AEY RV —=F> 7 Z—L7 | Through-spindle coolant alarm 7 is
ERRLET, displayed.
1-19 M98/M198 7 7OJ S LDMH L, M99 B 77O 5 LT

M98/M198 Sub-Program Call, M99 Sub-Program End

FE—T (NIAIE. 8fE) 2D RUETT D55, 2D
RUERTIZBEHDET T 7O T LELTEIRUET, X1
VIOV SARKIGEY T 7O L0707 S LESEEDR
LE#EEESULETS,

g

When executing the same cutting (cutting position, pattern)
repeatedly, the part to be repeated may be stored to the NC
memory as a sub-program. In a main program, the
sub-program number and the number of times the
sub-program is repeated should be specified.

] NoTE

1. TRIOLSIC, XAV T7RT7 S LR ENY T 7075
LD ESIHMNOTT IOV I LEZFOEIT I EDBTEXY, &
NEeRXRATAVTEEVWET, RAT 4 VT3 8EIETITAXT
M 9EINEICAES E, BEICTY Z—LA (P230) MNEFRENK
3-0

2. AAYTOTZLDNNCAEYICHDIHEIR.
M98 Efcld M198 ZHET L E T,

‘AEY T E-RT

1. ltis 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. If the main program is stored in NC memory, specify the M98 or
M198 command in the ‘MEMORY’ mode.

718l 8]
7th Call 8th Call

108 2[0]
1st Call 2nd Call
ALY 70 Vi ?7!] 7
754 / e YTTOYTL2~6
Main Sub-Program Sub-Program 2 to 6
Program |« 1

v7700
L7

y7707

V Z8

Sub-Program
7

Sub-Program
8

AY

P BoELEATaEmaEY IO LE LTERT BT LICE
D, LERBENEFWTE=ET, £fe. 7OV S LEBRICT ST
EMNTE, 7OV TALAIRADOAEEHELS D ET,

MIB U TDT7+—< v hTIESLET,

MOSP H L_,D_;

YITOT S LES

Y7707 LADOEBEES
EDEHE | DO ~ D4
Do:aA—YTU¥
D1:F7—%H—N

D2 :USB XEY

D3 : BEHRL

D4 : BRERL

s

RAAR A NN AR =)

Y7707 5 L0O#R UL UEE

@ By 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.

Specify M98 in the format below.

Specifies sub-program number.

Specifies the sequence number in the
sub-program.

Specifies the number of sub-program calls.

Specifies the sub-program device number.
Programmable range: DO to D4

DO: User area

D1: Data server

D2: USB memory

D3: No default setting

D4: No default setting

] noTE

FRLADZEBEBIZE. NCAEUVROY T

A2 LZHFUCHULET,

T

If address D is omitted, a sub-program in the NC
memory is called.

] NoTE

1. PRLAPTESUIY T IOV SLESHREDASHBVE, B
HIc7 Z—L (P232) NETRENKT,

2. PRLAHTESU Y= Y ABSHEDDSHBVWE, BHEIC
7Z—L (P231) BRRENEY,

3. LoZERTHE. ZOTOYVIEFETENT. ROTOVIZER
TULET,

1. If the sub-program number specified by address P is not found, an
alarm message (P232) is displayed on the screen.

2. If the sequence number specified by address H is not found, an
alarm message (P231) is displayed on the screen.

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.
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4.

5.

. PRLRAPZERYTHE. MBZEERLLTIOTZLT, 7

RLAHTESL Y —T Y AESIKBHL, TOV S L%
eIV

FRLAHZEBI 2L, PRLAPTESLLETTZOY
SLBSOEBEICBBL. 7OV LZETLEYS,

FPRLAPH LZEAKI S, MBEEDLALTZOTZLD
FHRICRD, 7O LB DRULETLEYS,

PRLALZEBI 2 &, BERUFHUEHE 1 BlEHRU
ESERS

BEUEHUOHIZ, 2999 X TERITHIENTEX
—g—o

4.

5.

. 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.

. If address H is omitted, the sub-program specified by address

P is called and the called sub-program is executed from the
beginning.

. 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.

If an L command is omitted, the specified sub-program is called
one time.

The number of program repetition is max. 9999.

MI198 I FD 7 A—< v hTIESULET,

o 2599 3. ABMAMNESE (1—FRETUF. F—
FH—/)X, USBXEY) o707 > L2770 5L L TH
CHITZENTEFT, NC 7OV TALIC AEY " E—RT
M198, IEO'HE S Ni=ABBAB A OY 7707 5 Al M99 %

Specify M198 in the format below.

@ By specifying the M198 command, a program in an external I/O
device (user memory area, data server, and USB memory) 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

ERLET, the sub-program in the external 1/0 device.
M198P_L_;
77007 LES Specifies sub-program number.
Y7707 7 LADR UL UEIE Specifies the number of sub-program calls.

] NoTE

M198 ZHER L T T 7O7 J Lz IHE. HUHEhs 70
TILDT7AINEBEE O+ 4H (RfclE 8HT) DBFTHE2LELH

DEI,

“M198 P100;" TIFOHTIZE T 7 M ILAIF. TRROLSICBDET,

« 00100
« 000000100 (FO 75 LES 8 HiHED M)
NEAEDERIE YTV BETERUED,

digits).

When a sub-program is called by specifying M198, the file name called
for the program must comprise O + 4 numerical digits (or 8 numerical

When “M198 P100;” is specified to call the program, the file name must

be as shown below.
- 00100

+ 000000100 (8-digit program number specifications only)
Select external I/O device on the ‘SETTING’ screen.

. NC Y AT LAHH/ M198 FEH S
NERA L R /O FvrxIL . :
External /O Device /O Channel 10 Device of NC System/Device to M198
Called
1—-YRRrRIVUF 0 1—-YTU7
User memory area User area
T=F =N ] T—=F =N
Data server Data server
USB XEY 2 ATFT17
USB memory Media

L simsmgesse vy s > /ER”

Bl
M198, M99 D{ERAA %

Q:J The separate volume, OPERATION MANUAL “Setting Screen”

Example:
Programming using M198 and M99

XA > 7005 L Y7700 L
Main program*" Sub-program*?
o1: 0200;
NOO1 ; -

’ M99;

M198 P200;
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T

] NoTE

1.
1 XAV T7ATTLIE NCATBYICBRIIENTWETY,
2 BT77O75AIFE ABARDESRICENSNTVED,
2. HIEAEA RS232C (&, M198 ICIEXIE L TWE B A,

3. AMALENEEROTOT T LI MI98 1S L T, BICHEBAL
HEBROTAT S LZIFOHET I ERFTERE A,

4. M98 ZIERUTHIEAAT « 7H oY T 7075 LAZFOHT &
Rk AEAEYORBNTET L THSEHEGZRTLTTS

W
MO U TDT74—< v hTIESULET,

M99 P_;

O P s BRh&EDy—T >V IES

T

1.
*1  The main program is stored in NC memory.
*2  The sub-program is stored in an external I/O device.

2. The M198 command is not available with the RS232C interface in
the electrical cabinet.

3. ltis not possible to call a program in an external /O device by
specifying the M198 command in another program in the external I/
O device.

4. When specifying the M198 command to call the sub-program from
the front media, execute automatic operation after the external
memory has been recognized completely.

Specify M99 in the format below.

(BB oI EE Specifies the sequence number in the main
program, where the program flow should

return. (omissible)

] NoTE

1. PRLRAPTESUEY—TYIAFBESHAROASKVE, BEI
7Z—Lh (P231) NERREINFET,

2. PRLAPZESTDIE. ROEDY—T VYV RESEZEY—FULE
To D, RODEDY—T Y AFE S —F I 2DICKEEHN
MO ET, 2O EEFEBLIET, PRLRPZESLTL
£ W,

1. PRLRAPZERYT 5&, M8 THIT 7OV S LAZHOHL
70y I0RODTOYVICREDET,

BB MO DTAYITTRLAPZIEST DI EEHNFE
Ao

2. XAV T7ATZLTMIO ZESTSDE, PRLAPTESL
V=T VREFICRDET, Fleo PRLAPZEKT S
XA YOI LADEKBEICED., 7O TLZEDIRL

1. If the sequence number specified by address P is not found, an
alarm message (P231) is displayed on the screen.

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. 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.

Address P is not normally specified in an M99 block.

2. I1f“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

EITLEY, the start of the main program. The main program is executed
endlessly.
fi : Example:
M98, M99 DfERAE Programming using M98 and M99
AA>707 7 A H77007 4
Main program Sub-program
o1; 0100;
NoOT ___; /' N10T
(1) N002 M98 P100; N102 ;
NOO3 ; N103 M99;
NO004 ;
(2 N005 M98 P200 L2; >| | 0200;
NO06 ; N201 ;
. N202 ;
N203 M99;
(2 E#ERL)
(Repeats twice)
NO11;
(3) N012 M98 P300; > O300;
NO013 ; N301 ;
NO14 ; N302 ;
NO15 ; < N303 M99 P015;

@, M98 Z M198 ICBE B A THHERTEXT,

@ The command can also be given with M198 instead of M98.
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il : Example:
M99 DfERAE Programming using M99
O1;
N1;
N2;
B A L L TR JOv oY — NEE When the block delete function is
JOv o TFU—hZzBICTBHE  invalid:
TOME., 7077 L0%EICED,. The “N7 M99;” command is
AEH “N7MI9;” £ TDFMO4S  executed and the program flow
LAZEEDRUETUET, returns to the start of the program.
JOv o7 —KNE¥E The program is repeated endlessly
“N7 M99:” DIESZ=H|E L T, between N1 and N7 blocks until the
“N8:” LIfED 7045 AxE{TLE  block delete function becomes
ER invalid.
When the block delete function is
valid:
The “N7 M99;” command is ignored
and the program is executed
continuously to the following blocks.
N8;
M3B0; e Ends program execution

© Ay Tns5 a9 EEFTEE. AV TOY T LD
BRED. 7OV LERATZC NS, BEERLE T
AU7075L0E@R0ELEFLLE = CERLET,

TRT I LT

@ If 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.

M119 £ (58 2) EfIEFLE
M119 Spindle (Second) Orientation

1-20

MIQEESICLBZEMENBOA VI YT —Y a3 vAEREE
CUT, YT hESEBIEVWAEZHSHUH YR T LAEHICE
ELULTEEMI9ZIESITZIET, FEDNEBEANAU Y
T—aVIEBIENTEFY,

s

Spindle orientation to any required position can be executed by
setting the angle of shift relative to the orientation angle of the
spindle fixed position with the M19 command in the system
variables in advance, and specifying M119.

] noTE

1. EUBEOMHER. ETRETT,

2. EABHISDYT MNBER., YRATLAETE #1133 [CEEHAMBICT
FRETHRELET,

@, 9000 = 90°, 18000 = 180° &7 D F£J,
il :

#1133 = 9000;

M119;

FEZ7OVSL%EST ZE. M9 DEMEN SIEE AR
lc90° Y7 MUIEIBANAY I Y T—Y 3> LET,

1. The initial value of the fixed position is at the top and bottom.

2. The angle of shift in relation to the fixed position is input in the
forward direction as a “plus” value for system variable #1133.

@ 9000 = 90°, 18000 = 180°

Example:
#1133 = 9000;
M119;
A program for orienting the spindle to a position shifted 90° in
the forward direction from the fixed position as determined
by M19 is shown above.

1-21 M166, M167 Cs iZBHItH (A 7> av)

M166, M167 Cs Contouring Control (Option)

FEHOOERIC CHZEI D BT TCEFHMETRDAE TAHBERD
TEBE5ICLET, BEOTHOREICKH L T CE#TEIL
UAIBROTEDREZ Cs E—REWVWWET, CHIDAER
HHREZINIIF Cs E—RTITWET,

<CsE—F>
T Cs E—R
G91 G28 CO; ............... C #RmER

The Cs contouring control allocates the C-axis to rotation of the
spindle to allow the spindle to be positioned at a desired angle.
The state that allows the spindle to be indexed as the C-axis is
called the Cs mode, distinguished from the normal spindle
state. Machining that requires the C-axis to be indexed should
be performed in the Cs mode.

<Cs mode>

Cs mode

C-axis zero return
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< CHOBEIET >

<C-axis positioning>

C . e THOELUAEED Spindle indexing angle
<CsE—RFvrrtiL> <Cs mode cancel>
[\ 1 CsE—RFvoti Cs mode cancel
Juw ] NoTE
1. CsE—RICYINDEZIEICIK. —ECHDORSEREZT>TL 1. After switching the mode to the Cs mode, it is necessary to
rEn execute zero return of the C-axis.

2. CsE—RAICIEXBIFTEEFA, TEXHBEIECs E—R%E
FroEILUTHEITo>TLREI W,
3. CHOAEIR., TROLSICRESINET,
+X AM 00
+Y M -90°
—X M 180° 3 % L\ (& —180°
-Y M :90°

2. Tools cannot be changed in the Cs mode. Before changing the
tools, cancel the Cs mode.

3. C-axis angle is set as follows:
+X direction: 0°
+Y direction: —90°
—X direction: 180° or -180°
-Y direction: 90°

-90°

180°

4. CHORBIEAMIE. TEDLSICERINKY,
+ 7318 ¢ EEIEERTT
- 7318 ¢ EEEERTTE

4. C-axis rotation direction is defined as follows:
Positive (+): Spindle normal rotation direction
Negative (-): Spindle reverse rotation direction

1-22 M252 ZA)IL—ARAEY RILI 77—« AV,

M253 RIL—REY RILIF7Z7A— A7 (A7 3V)
M252 Through-Spindle Air Blow ON, M253 Through-Spindle Air Blow OFF (Option)

M252 (2, TERZICEBE>TWBEI—F Y haHET 3 EE
Y, T—VIRELVEY—F Y 2T 7 —TRERIFT &=
ICERLET, £, VEIR, Y McEED 7—%2HETE
DT, NHIFMIBRET, YINLKTEZNERRERLBPEHT B
EHTEFY,

T

M252 is used to remove the through-spindle coolant that has
accumulated inside the tool, and to blow off the coolant on the
workpiece. Air can be supplied to the cutting point directly, so it
is also effective for hole machining.

] NoTE

1. M8 TRI—REYRILI—FY hEHRELTWBIRET,
M252 #1859 5 &, RIL—RAEVYRILIZ—F Y hOMERIFELE
LT, AI—REYRILIZ7O0-HHHELET,

2. M252 TR —REYRIIFZ7AO-%2HEL TWBIRET,
M88 2 ST 2 &, RIL—AEYRILIFZ7O0-DOHEIFELEL
T, RAI—RAEYRINI—F Y MDPHEHUE T,

1. If M252 is specified while the through-spindle coolant is supplied
by M88, the through-spindle coolant is stopped and the
through-spindle air blow is supplied.

2. 1f M88 is specified while the through-spindle air blow is supplied by
M252, the through-spindle air blow is stopped and the
through-spindle coolant is supplied.

1-23

M2000 ~ M2020 ¥ ILFHIO VI T4 A TLA1E (A7 ay)

M2000 to M2020 Multi Counter Display Function (Option)

7AYZ LD M2000 ~ M2020 EFHE S &I, NILFHY
VEITARATLABEDN DY I TOEAET, H5H
CoH, "RILFADYY BEECHEEBEZERLET,

o

RESTERIE, B IR RS

Each time the M2000 to M2020 commands in a program are
read, the count data of the multi counter display function
increases “1”. Register the setting values on the ‘MULTI
COUNTER'’ screen.

m For setting procedures, refer to the separate volume “OPERA-
TION MANUAL”
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<ETHE>
M2000 ~ M2020 D35 IE. PC /85 X —% “No. 6435.1” D%
TILED, UTOLSICERDFT,

<No. 6435.1 = 0>

<Commands>

M2000 to M2020 commands differ according to the setting of
the PC parameter “No. 6435.1” as shown below.

EHAVVI—FAORT YT

=IO OVIRLTNIT1~20%
AR AV

All counter count up

Total counter and counters 1 to 20 are
counted up

BRlA D>V ho Ty Each counter count up

M2000;.........cceemirnrnnnes N—=FINADIEAI T YT Total counter is counted up
M2001;......ccceeveeeereeenee M2001 THOVYH 1 &ZAhDIY NTF YT Counter 1 is counted up with M2001
M2020;.......ccoeeeerrmreennns M2020 THO V5 20%2HTIYNTF v T Counter 20 is counted up with M2020

] noTE

1. AOVHF1~20FITEEHEBCTV—VEAMEERZTO>EEIC 1.
FERALUET, chicdLT. h=FIAT V5 IEBR2EHEL
THERLULET,

2. YA UIWRY—bA>FOv Y /TOy o7 )—K (BDT) OF 2.
RiF, ARL =3RRI D“T—0 o5 TRELET,

L) simia. BIA8 « MmiRiEsaaE -
3. AU VIPREEICATY Ty TOBMEETS £S5, BOEL 3.

K79 27077 ADETEIC M2000 ~ M2020 ES LT 2
Wo

The counters 1 to 20 are used for tool life management function as
well as to control the number of finished workpieces. Whereas, the
total counter is used for simply counting the number.

Select cycle start interlock or block delete (BDT) of “work counter”
on the OPERATION PANEL screen.

Q:J For details, refer to the separate volume, “OPERATION
MANUAL”.

Specify the M2000 to M2020 commands at the start of the program

which is executed repeatedly so that the execution of the program

is correctly counted by the counter.

AoV 7y TDiES (PCISTXA—4 No.6435.1 =1 D
EE)
MToflid. $5h1h0HT0y I T — NERIREICETE

Example:

Programming using count up command (when PC
parameter No. 6435.1 = 1)
The program is executed in the block delete function valid

U, AoV y 1 OREMEIC 100" #RELIBE T,
example below.

00001;

00001 D7 AT S LZERTT B
G, WOV FADAOYRT Y
TWMI7AT 5 L

00001 7O S % 100 BT
gHETIITOVITY — NERD
IREET “M99;” & E1T
A7 2 ADSE “00001;" ICR
D, 3lEmETOT S LERITL
x99,
L1 M99 st (= > T i “Mog/
M198 H 7707 5 LDIFH U,
MIQ BT OO0 5 LT " (168
R=Y) ZEBLTLEEI W,
1008 Bc7Aay o7 —hE%HR
REICAR D “MQQ;” ZFHAMRILL T
“M30;” ZETLE T,

1-99 100

M30;

state, and “100” is set for the counter 1 setting value in the

The counter 1 increases “1” each
time program O0001 is executed.
Machining program

Until the program 00001 is
executed 100 times, the block
delete function is invalid and the
“M99;” block is executed.
The cursor returns to “O0001;”, the
start of the program and the
program is executed continuously.
Q:J For the function of the M99 com-
mand, refer to “M98/M198

Sub-Program Call, M99 Sub-Pro-
gram End” (page 168).

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.
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1-24 M2200 SE&edH S 1k
M2200 Pre-Read Stop

NC D707 5 LAEFHHzBRINICEIES B ZWES, 21X When stopping pre-read by NC intentionally, specify M2200
BIZWEPTT M2200 235 L T 23 W, where pre-read needs to be stopped.

T ] NoTE

M2200 [F BT Oy 7 TS LTI W, Specify M2200 in a block without other commands.
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1 Tise
T FUNCTION

THEE I TR B ICTEA O T s T, PRLRT
CHMFEIESTZE, YAV IUNELOIL T, TEAT B
MBICHOEINET,
FRLRATICHESEFONTEICED.,
TOL>5CERDET,
o TI—THEEDNS WHBOBFEISE (I8ESnkT
B —T7HTEAIBUA—ESVWIENAH O EINET,
e T —THHE LD KEWTHROBFEZIEE | i85St
BRFREODITENFEVEENET,
LX) R “MAPPS TE&EES X 5 ABUREEIE "

HOH=n2TEH

ITEZHOHTICIE. RD2DDAENSHD T,
c TUZAIAERYZ VT LAR
« FWEEA

s

T function calls a specified tool to the tool change position. In
response to the specification of address T, the magazine
rotates to bring the specified tool to the tool change position.
Depending on the number of digits following address T, tools to
be called differ as follows.

+ Specifying the number smaller than the digit number of the

group: the most frequently used tool in the group is called.

» Specifying the number larger than the digit number of the

group: the tool of the specified number is called.
m Refer to the separate volume “MAPPS TOOL MANAGEMENT

SYSTEM INSTRUCTION MANUAL".

A required tool is called in the following two methods.
» Technical memory random method
» Fixed address shorter route access method

] noTE

BE, TESRICIKET L, ROV IICEHFTTH. THAI)L
ETHRICTESPERTEDSIND & ETHFOTHAIILTETE
T, ROTHESRRIMNISNETA, TOV T LDOFEREZHL
I ROTESZTYAILRETEOTOY I TERTHHBEL
TLIEEW,

VAN 3=

1. Mo6 EE—7AY YT . TOA—KRZHBSLEBWTLEZL,
[Eiic & 21 D]

2. BRDEERLREICTEZERIZLE. TEZEHLT
ZHUBWVWESICLTLEE W, ATC TEX% G
ICEHELTITS & ATC BE—Y ICBXBEFTHHIMD.,
7Z—L (EX0156) DFEET DI EDNHBDET,

3. TRZMH}I3551EF. TRFRZTD. TERMEIC
FHEULBWEBTIMO M TSI L,
[TRDOFH. #imOmiE]

4. RETEOWMBERY NCZTREZEBFITZIENTEEYE
ho (TVZAAEIY ST LAR)

5. AEDIRRICLLANT, RERODITERIETIE ATC BIF
HEDLDL XTI,
EEFAOIEXETIE. ATC 8fEZ 2 [E{TVLWET, MDI
BRETEEMOIERBRZITSBE, +AEELTILS
Wo (FIZALRXEYS VT LAR)

s

When a T command is executed, normally it is completed without any
delay and the sequence moves to the next block. However, if another T
command is specified in succession during execution of a tool change
cycle, it is not acceptable until the current cycle is completed. To
reduce a waiting time during program execution, specify the next T
command in a block where the tool change cycle has been completed.

/\ cAuUTION

Do not specify “T” codes in the same block as M06.
[Machine damage due to accidents]

When checking the tools stored in the magazine during
setup, do not change tools continuously. If multiple
ATC tool changes are executed consecutively in a
short time, it may overload the ATC motor causing the
alarm (EX0156) to be generated.

When mounting tools, observe the restrictions on tools
thoroughly and make sure that the arrangement of
tools will not cause interference at tool changes.

[Tool interferences/Machine damage]

Tools cannot be registered to adjacent pots of large
diameter tools. (Technical memory random method)

ATC operation for changing the tools of different tool
size groups differs from that for changing the tools of
the same tool size group.

For changing the tools belonging to different tool size
groups, tool change cycle is executed twice. Pay
sufficient care when executing tool change operation
in the MDI mode in such cases. (Technical memory
random method)

] noTE

1. ATC 8hfElL, « TEZREIR (T #AE
3_0
DED, TH#ERIESSINCIEATEBAE ICHOH T 21T
T, ZOHDOM6 CLEZEFMNICEELX T,

"+ TR (M06) T &7 D &

2. FRIBZIEIIR. SHIIIAVVAIOREKICED, RS, B
F BECHRISEDET, BT ZOHERTHEAL TS
W,

Lo

Rz, BE
BEfIRE "

BEOHRICDOWTIR., FIBEMHRBASE T

1.

The ATC operation consists of: “Tool Selection (T function)” + “Tool
Change (M06)".

Note that the T function only calls the specified tool from the
magazine to the tool change position. The tool is mounted in the
spindle by the M06 command.

The dimensions and mass of the tools used with the machine are
restricted by mainly the capacity of magazine. Use the tools which
are within the limits.

@1 For the dimensions and mass of the tools, refer to the
separate volume, INSTALLATION MANUAL “Tool
Restrictions”.
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NHX5500, NHX6300 @Y —JL 100 A&, 120 A&, 180 &, 240 7.,
3B ARAY VDB E., RIERY MTETONEFRI N TWE
T, TOLADTEEFESZEIRT 2 EETEEITH. ZDHA.
“TO; M06;” ¥ “M33;" 585 F 27T —LNEELET,

For the 100-, 120-, 180-, 240-, and 330- tool magazine
specifications of NHX5500 and NHX6300, TO is registered for the
last pot number (magazine position number). It is also possible to
register a setting other than TO for the last pot number (magazine
position number). However, if “TO; M06;” or “M33;” is specified in
this case, an alarm will occur.
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2 B
B FUNCTION

BHLEES (. ABIE—RICHWVWT, T—7ILOERAE:E 7
RLXABTESYDEETT, PRLABTT—7I/LDheME
AEZESTZE. BEN T YISV TSN, EIHUEMER
Iofche. V7373 NET,

s

The B function controls the table rotation in the automatic
operation. When table rotation angle is specified with address
B, the corresponding axis (B) is unclamped, indexed to the
specified angular position and clamped.

] noTE

ARIE U EHROEMTIE. BESORIICBE#®T YV 5> JiES
(M11), BisSD®BICBE#Y > 7S (M10) "RETTY,

T—7 I OIEEBEES

T ERESERBEE. THICTMEBLTIES L,
FRBKT—7IZREZEEZ L. 7T—IPT—TILHIR
(E8) &TFHU. BBOBIRICOBHDET,

With the full rotary B-axis specification, specify B-axis unclamp (M11)
before B command, and specify B-axis clamp (M10) after B command.

Specifies table rotation angle.

/\ cAuUTION

Pay sufficient care when rotating the table so that the
workpiece and the fixture on the table will not cause
interference. If the table is rotated carelessly, it will cause
damage to the machine.

] noTE

1. BESZT>HBA. TROFREEB/BLL TSIV,

APC WNRIIEICH B T &

* APCHAZILRTh\n &

e LY RIS TENTWE I E

BENRRIVBDORZHEHEL TWSEZ &

2. BESBNEISANZIT>TLREIW, INERANZETLIRWE
0.001° BAIDI/ERICBD FT, 1°BHUAKRDIZE, 1° DEHU
NelERTdE. P7—L (P20) NMFEELET,

3 A—YIN—T7DGI-RZR—T7Ov 72 DULERLIS
A, BTESLEGI—RBBENICBRDET,
4. BEARMOBEEHMEFA—TOY JICERTEIENTEERT,

5. BEERIFO—FHEILE, Uty b FEBELR>IRTENTI,

6. XLy D7 2IS5 Y TDRETIEBEIIREREIL XE A

00001;

N1;

G90 GO0 G54 BO; ....evveveeeiieeeeeeeeeeeeeeeeee e
X0YO;

G43 730.0 H1 S400 T2;

MO3;

Bé#hoo &L

B #f 180° ZH U

1. The following conditions must be satisfied to execute a B-axis
command.
+ The APC is at the home position.
» Not during the APC cycle
* The pallet is clamped.
» The operation-panel-side front door is closed.

2. The B-axis command must include a decimal point. A numeric
value specified without a decimal point is interpreted in units of
0.001°. If a value other than a multiple of 1° is specified for the 1°
indexing specification, the B-axis command becomes invalid and
an alarm (P20) occurs.

3. If more than one G code belonging to the same G code group is
specified in the same block, the one specified last is valid.

4. B-axis can be designated with other controlled axes in the same
block.

5. While the B-axis is rotating, feed hold, reset, and emergency stop
are all valid.

6. The B-axis does not rotate while the pallet is unclamped.

Indexing the B-axis at 0° position

Indexing the B-axis at 180° position

FIVVa—bk/A427 L XV IVES (B #EE)

Absolute/iIncremental Commands (B Function)

7TV a—MNMESOBE, T NS B TEAR
M+ RESEFED - ERDET,

In the absolute mode, the direction the table rotates in the
clockwise direction when it is viewed from the top is defined as
the positive direction and its rotation in the counterclockwise
direction is defined as the negative direction.



B #8E

180 | BFUNCTION

AT LAV NERDGE. 7T—7 )& th s R TRELL
EN SRR +. REMCENS REETAL - £BD
ER

In the incremental mode, the target position located in the
clockwise rotation direction is defined as the positive value and
that located in the counterclockwise rotation direction is the
negative value. In this case, the rotation direction is also
defined by viewing it from the top.

G90 77V a—MES (BXERS GO AYILAVTIVES (BHMEES
G90 Absolute Programming G91 Incremental Programming
Eie) : .
Command G90 B ) G91 (B_ ;)
fF5 DER [Bl#R 7717
Meaning of the sign (+/-) Rotation direction
BEDE [Cl¥nAE
Meaning of the values Angle of rotation
ERRA 50 BEDHEEAE
Reference point of commands Present angular position

T

] NoTE

1. P77V Va—hbERDHE. BHOT -V ERRERELEWNE
B #iE MR REIRAIEN 0° £ D XY,

2. 77V Va—bMERDEBA.
LEFA
G90 B90.0;
B #h 90° fig[o]
B90.0;
IO 70y 7 £ UREIGIER DT B #idEHER LW,

F—m%Z 2[E#ES L TH B #highEs

3. FT7VUaA—MERDHE. BHOERMEZSEHTESL.
B UfEEIIEZIETES L TH BEIFREIL XA, /o BED
fEEfIEZ EFRTHER L. RUREBUEZ& TIESLTH BH#
FHEEIL £ A

G90 B-270.0;
B &l —270° fig[ml
B90.0;
AO7Oy 7 ERAUMEBICKET 22 &2 DT B #idiEm L
2NN

4. 1°EHULAKOBE. BB#OEE LKA BEHRRE D AR TT>
TWafeh, 77V 1—HMEST“GI0B270.0;" ZHERT D
& BERIE + AMIC 270° felEE 9Ic, — AMEIC 90° fEEIL £ 9,

P BacrTy - EaEA5EE. EEETES LEBNE
(MRS & < | BBEEIFC C ENTEET,

1. In the absolute mode, the B-axis position reached by the machine
zero return operation is taken as the 0° position if the work
coordinate system is not set for the B-axis.

2. In the absolute mode, no B-axis movement occurs if the same
position is specified.
G90 B90.0;
Rotation of B-axis to 90° position
B90.0;
Since the specified position is the same position as specified in the
previous block, the B-axis does not rotate.

3. Inthe absolute mode, if a B-axis is first specified in the negative
rotation range and then if the same position is specified in the
positive rotation range, the B-axis does not move. Similarly, if the
same position is specified in the positive rotation range first and
then in the negative rotation range, the B-axis does not move.
G90 B-270.0;

Rotation of B-axis to —270° position

B90.0;

Since the specified position to be rotated is the same position as
specified in the previous block, the B-axis does not rotate.

4. With the 1° indexing specification, B-axis rotation is controlled so
that the target position is reached along the shorter path.
Therefore, if “G90 B270.0;” is specified in the absolute
programming mode, the B-axis rotates 90° in the negative direction
instead of rotating 270° in the positive direction.

@ In the absolute mode, it is recommended to specify the B-axis
position in the positive rotation range to avoid errors.

APCH7Z7OY 3L
Programming for APC

2-2

APCHA VI ZETEEZIMIOA—RIE, 2EBDHDFT,
1. M02 3 % L\ (& M30
2. M60 3 % L\ & M6

< M02/M30 I &% APC B V7 ILDEIT>

ZEHAE 2 RAERMUEICHD. BEIERRSERMCSEIC
HBRET (APCHIB). 70T S5 LD MO2 3 L\ id M30
BSEHFMADE. BEIMIC/ALY hZERRBRULES, /(LY
NaZHate, RICMIT27—o0 7O 5 L% —F LT,
BEnEizETUE T,

The APC cycle is executed by specifying either of the following
M codes:

1. M02 or M30

2. M60 or M61

<Execution of APC Cycle by M02/M30>

If the MO2 or M30 command in the program is read while Z-axis
is at its second zero point and B-axis is at machine zero point
(APC position), the pallet change cycle is automatically
executed. After changing the pallet, the program used for
machining the next workpiece is searched for, and automatic
operation proceeds.
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<7077 LHI> <Program Example>
01234;

ZEhEE 2 [RR1ER Z-axis 2nd zero return
B #RE R1E)R B-axis machine zero return
KLy b, 7—0F 2 /\— Pallet change, work number search
-7
< M60/M61 I &% APC H1 V7 ILDETT> <Execution of APC Cycle by M60/M61>

he5DOMI—REFERITZE, MIFIC—E/XL Y hZ$  Ifeither of these commands is executed during machining, the

WHUL. 7—7%Bty bURRICBEMRA LT, INI%#  palletis forcibly unloaded from the machining center. After

T EMTEET, setting up the workpiece at the setup station, the pallet is
loaded to the machining center and the operation proceeds
automatically.

<7075 LEI> <Program Example>
OBT789; .o ALy NBEMIZO772 A Machining program for A pallet
: MT7003% 40 Machining program
MBO(MBT); ..ttt ALy MMAWHD Unloading of A pallet
- J—o8B/ty MM Ty h7y  —After setting up at the setup
TRy EET, station, press the setup button.
MBT(MBO); ...ttt AJSL v MRA Loading of A pallet
: mI>077 4 Machining program
MOZ; e B/SLw KA., T—TF>)\— Loading of B pallet, work number
H—F search

as I NoTE

1. BE (XEY) B, A7 7 L0 M0, M61 IERZiFmARAD 1. If the M60 or M61 command is read during automatic (memory)

s BYRTPYTRIVICABEI NSV T (By NPy TSV mode operation, the pallet change cycle is executed in response to
7) ORJEF>TLY MEBRUET, the lighting of the indicator in the setup button.

2. MDIEBETIE., Ty b7y PRI VICAEINEZZ>Y 7 (v k2. Inthe MDI mode operation, pallet change cycle is executed when
7y 7o) OREBICEFRE. M60, MB1 IS T/ALy k& the M60 or M61 command is executed independent of the status of
XL ET, the indicator in the setup button.

3. M60, M61 IERTD/(Ly hRIRTIE, /KLy MO T~ 3. Inthe pallet change cycle called by the M60 or M61 command,
FTYNR—T—=FIFITVWEE A, work number search is not executed after the completion of pallet

change cycle.
4. 1 OFEHLUADBESZITO>E. 77—L40 (P20) DMEAELET, 4. If Bcommand value of other than an integer (multiple of 1°) is
specified, an alarm (P20) occurs.

5 FEAFHZWEESULEEROB#MOT -7 ATy hF—% 5. If B-axis work offset data of the coordinate system that is used or
M1 OBRICHE > TWRWE, 7F—L4 (P20) MEELET, specified is not a multiple of “1”, an alarm (P20) occurs.
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3 s
S FUNCTION

SHfEIE. THOEEET KL XS THAT BHETT,
S_ M03(M04) ;

The S function is used to specify the spindle speed.

© S EHEEEE (min') Specifies the spindle speed (min™").
¢ MO3(MO4).....cooviercreenennn. MO3 TE#hiE#E (M04 TE#FEr) Specifies the spindle rotation in the normal
(reverse) direction.
<EHOEEEREZRH D> <The formula to calculate spindle speed>
1000V _ 1000V
- neD neD
N : EEHEEEE (min) N: Spindle Speed (min~")
V PIEBRE (m/min) V: Cutting Speed (m/min)
D: ITEDER (mm) D: Tool Diameter (mm)
n: FAZE (3.14) n: Circumference Constant (3.14)
f : Example:
S HEEDEFFI Programming using the S function

$20 DTV RIJLEFERAL T, YIEIERE 26 m/min TINLIY
ZBEDOFTT, £ LOXISEHOFEEEROET,

1000 x 26 _ -
N_73.14x20 = 414(min")

00001;

N1;

G90 G00 G54 X80.0 Y70.0;
G43 Z30.0 H1 S414 T2;

VIO, ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseseeeseeeeeeeseneseeeeeseseneenennenas 414 min~' OEIERE T Fix

Here is an example for machining a workpiece at the cutting
speed of 26 m/min with a 20 mm diameter end mill. First,
calculate a spindle speed using the above formula.

_ 1000x26 _ .
N_73.14x20 =414(min™")

Rotating the spindle in the normal
direction at 414 min~"
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4 Fige
F FUNCTION
Fi#gEld. TEOXEDREZFZ RL XA F TIES T 2HEETY,  The F function is used to specify the feedrate of tools with

G01, G02, GO3 72 & DYTHBE D ES P RH ITEET 1 VL& &
HICESULETD,

L . Got 9181 b c £ 2 TEQESBEH * (67 <—)
. ‘G02 MIN#ER (BFEtAM). GO3 iR (REFEtAM)
(68 ~—3)
TEDXDZEE (mm/min)

as

address F. The address F is specified with the linear or circular
cutting commands such as G01, G02, and G03, or the hole
machining canned cycle.

gl

« “G01 Moving Cutting Tool along Straight Path at Cutting
Feedrate” (page 67)

« “G02 Circular Interpolation (Clockwise), GO3 Circular
Interpolation (Counterclockwise)” (page 68)

Feedrate (mm/min)

] NoTE

1. FEERE—SIILBBERTT. —EESITD L. RITHLUWED
BREZERTS2ET. AUXEDEENERTI,

2. 7OV SLTEDSINCEDERE R, BIENAILDED A -/
A RZXAYFH100% DEZDEDRETT,

& O EE BRI DED A— NS A KRRy FTHET
%7,
fef2 L. BEEHEHERT ML ZETLTWBIEE, EDEEE
EESNET, COfd, EDA—/NTA RZA v FTED
REEERTZIEBTEE A

<EDOZEEZKDHDIH>

F=1ZN

F:xEDZEE (mm/min)

fr1H\HODEDE (mm/H)

Z . TEDHNH

N : THEEEE (min )

BZIE 2HWHAD 20 TV RI)LZFERAL T, 1 AHRD

0.08 mm D*EN 8, 450 min~' QT EEERE TNIT 2548

DEDEEEZ, FOANSKOHET,

F = 0.08 x 2 x 450 = 72 (mm/min)
<HYTMLIOEDEEZRDZHR >
F=PN

F:3XD3EE (mm/min)

P:EwYF (mm)

N : E#EEEE (min')
<BAUIELED EE—BER>

1. The F function is a modal function. Once a feedrate is specified, it
remains valid until the next feedrate is specified.

2. A cutting feedrate specified in a program is the value when the
feedrate override dial on the operation panel is set at 100%.

@ Programmed cutting feedrate can be adjusted using the
feedrate override switch on the operation panel.
Note that the feedrate is fixed while the M49 command is
executed in automatic mode. In this case, it is not allowed to
adjust the feedrate by using the feedrate override dial.
<Formula to Calculate Feedrate>
F =fZN
F : Feedrate (mm/min)
f: Feed per tooth (mm/tooth)
Z : Number of teeth (flutes)
N : Spindle speed (min‘1)
For example, when machining a workpiece at the feed 0.08
mm/tooth and at the spindle speed 450 min~! with a 20 mm
diameter end mill (2-flute), calculate the feedrate using the
above formula.
F =0.08 x 2 x 450 = 72 (mm/min)

<Formula to Calculate Feedrate>

F=PN
F : Feedrate (mm/min)
P : Pitch (mm)

N : Spindle speed (min‘1)
<Maximum Cutting Feedrate Table>

X, Y, Z#h X-, Y-, Z-Axis
Kt E—K Model Mode
mm/min mm/min
BEE—R 6000 During normal mode 6000
HE§2888 T i NHX4000 : 9 :
BREEEHIEE— 60000 NHX5000 | During high-speed,
NHX5500 | s NHX5500 | high-accuracy control 60000
mode
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1 IB®E
TOOL OFFSET

7O LATHEREZIEST 2L, JOVTLDOHNBEE
BId2&k<, ERICERIZ2ITEZ AV 7 LTES
TWBHEBICIELLITK LS ICHVNET,

VAN 3=

ITERHTIEZEEESGT (Yr/L7ay/ELhES

D) KEEITBZE. RTAVIFLEIEHTOY I LUED
EBShoF/MICEDET,

[ » TE gl

MAPPS TEEEY X7 ATIE. TEKRIE (M0o6) ST
TEZIHICFUHIT L,  ‘ITEER BEIcEZIATL
2FMTEOIEMIEMEN. ‘TEA 7Y M BEOIE
HIEBS1ICEEATFNhET, MAPPSTEEEY AT L
DEEE+HEBELULETSERLCEZ W,

[ » TE gl

L) MAPPS TE®EY 27 ADBAAEICDOWTIE. B
“MAPPS TE&EY 2 7 ABURSIAE "

s

The offset specified in the program offsets the tool paths so
that they are always generated as programmed without
changing the program.

/\ cAuUTION

1. If the tool offset amount is changed during automatic
operation (including during single block stop), it will be
validated from the next block or blocks onwards.

[Damage to the machine and tool]

In the MAPPS tool management system, when calling
the tool to the spindle by specifying tool change (M06),
the spindle tool offset data registered in the ‘TOOL
MANAGEMENT’ screen is written in the tool offset
number 1 of the ‘TOOL OFFSET’ screen. Before using
the MAPPS tool management system, make sure you
understand the functions thoroughly.

[Damage to the machine and tool]

m For details on using the MAPPS tool management system, refer
to the separate volume “MAPPS TOOL MANAGEMENT SYS-
TEM INSTRUCTION MANUAL”".

] NoTE

TR, BEANBIBOERRRICEL T, BMRESERIHMMES
TESLOIC, PIEZEL TERFHEEBICHALTVLET, £
Mz +DICEBB U LTI ZT > TLREL,

L) smicovwcid, SIESEEA — N —EROBRBSEEE 57,

The explanation given here provides the fundamentals of programming
through examples. Before starting actual machining, a thorough grasp
of the fundamentals is required.

m For more details, please refer to the instruction manuals sup-
plied by the NC unit manufacturer.

TEMHESEDAN
Inputting Tool Offset Amount

1-1

‘IRATZEY N EETORE. £E

Setting and Changing on ‘TOOL OFFSET’ Screen

TEMEEICIE, TERBESELTIEFHEELHD. 2N
PNICIEMRBEEC TEERBEEN S D FT,

P oozEslresnTERBERS LU HO S L EEDT
SEMEBEEIC0TT, $/o. BREABE. DO, HO £i59
TW2DERUKRETT,

The tool offset includes the tool length offset and the tool radius
offset: these are coupled respectively with the tool geometry
offset amount and the tool wear offset amount.

@ The tool radius offset amount with DO specified and the tool length
offset amount with HO specified are always regarded as zero.
When the power is turned on, the NC is in the same state as DO
and HO have been specified.

G10 7OV S LERICLZTEMEERE. XE

G90(G91) G10L_P_R_;

¢ G0 et TERHIESEOANELANES
S IS TERMIESDEIR
L10: TERBIESDRTE. BF
L1 TEREERHBIEEDRE.

G10 Setting and Changing Tool Offset Amount with
Program Commands

Specifies external input of tool offset amount
Selection of tool offset amount

Sets and changes amount of tool geometry
offset for tool length (tool length offset,
hereafter).

il Sets and changes amount of tool wear offset

for tool length (tool length wear offset,
hereafter).
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L12: TERBEFEDHT. TF Sets and changes amount of tool geometry
offset for tool radius (tool radius offset,
hereafter).

L13: TEREHEFEIEDHRTE. £H Sets and changes amount of tool wear offset
for tool radius (tool radius wear offset,
hereafter).

R, TEREES Offset number
LI = SR TERFLES Tool length offset amount
e ] noTE
(G90) : (G90):
ERSNcIEREENFLLRIEHEE The specified amount is taken as new offset
(G91) : amount.
BSShizIEBEENSETOIEBIESICM (G1):
= The specified amount is added to the present tool
offset amount.
fil : Example:
G10 L12 OfEFfFI Programming using G10 L12
00001;
N1;
G90 G10L12P1 R7.0;...ccciiiieeeeeeee e (a)
G00 G54 X0 Y0;
G43 Z30.0 H1 S1000 T2;
G4é G01 X50.0 Y80.0 D1 F200;.......cccceveeenne. (b)

() TEMEES 1 HOILERBEEZ 7.0 mm ICRE

(b) : D1 DIESICLD, TEHEFES 1 FOLTERFELE
7.0mm TILEMIE (G42) =17

(a): Sets “7.0 mm” for the tool radius geometry offset amount
of offset number 1.

(b): By D1, the tool radius offset command G42 is executed
using the tool radius offset amount set for the tool offset
number 1 (7.0 mm).

TERMIE
Tool Length Offset

1-2

TERMIE (G43,G44) =ERI D=, PRLRAHTIE

When using the tool length offset (G43, G44), the tool offset

HEBSZIESULET, TOHEEE HEEE S L\, %IE@ number is specified with the address H. This function is called

RIOBWZHIEL T, PRLAZ TESULMEICAIER  H function, and locates the tip of tool at the Z-axis position

HLERT, specified with the address Z after offsetting the differences in
tool lengths.

s JnoTE

G4 ITIERZHIET DL EIC, HEBOFTSEZWICEZE T, B If G44 is used for tool length offset, the sign for the tool length offset

Tld G44 2EAE I I, Ga3 ZFERALTWVWET,

7075 L0ESAIE. TEDER (Hdk) TI, ZEDk
WEAERMNE TCONGLOMNEIL. TEICE>TERDFT,
RIBOZ20 FTCOEREHIEL LT ITEA 7Y N HE
HICAAL, 7OV SALTGBEIEST DL, HIEESARTE
LT, EDIES ZAMIIKAUMEICMERD LET,

amount should be considered as opposite. DMG MORI SEIKI uses
G43 without using G44.

A command point of a program is a tool tip (nose). The tool
nose positions differ from each other when the Z-axis is
positioned at the machine zero point. If the distance to the Z0
level from the noses of the respective tools is input in the
‘TOOL OFFSET’ screen as the tool length offset data and G43
is specified, their offset amounts are calculated so that the tool
noses can be positioned at the same level in the Z-axis
direction.

IEDRSIZMIET BHE

Methods for Setting Tool Length Offset Data

TEDRSZMIET 2HEIE. RD2DTT,

s FEY -V SA VNS TEDONEE TOIREA %
(Z1471)

o ZEEH RS ERUE TCOTEDHAENSMIERAETD
BHAERETD (¥172)

ET S

There are two methods for setting tool offset data.

» To set the distance from the spindle gage line to the tool tip
(type 1)

» To set the distance from the tool tip to the workpiece zero
point with the Z-axis positioned at the machine zero point

(type 2)
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<TERWIEDSRE (714171) >
A4 T1 T T —ISAUNSTEONLEE TORE
Z7Z7XAET ITEA7Ey N BHICKRELEXET, TOAE
TIEBERBEDEREZTO>E, T—VCEIKEIEDIER
EHEEANETDIHNENHD XA,

<Setting the Tool Length Offset Data (Type 1)>

With type 1, set the distance from the spindle gage line to the
tool tip on the ‘TOOL OFFSET’ screen as a positive value.
When this method is used for setting the tool length offset data,
it is not necessary to measure the tool lengths in relation to
each kind of workpiece.

Ex DS ES,
Spindle Gage Line

A7
Type 1

A

Reference Face

T — 7 )LD
Center of Table Rotation

~ 7—7
Workpiece

XS —VSA ST =TIV EEE TDOIE
TERS (BES)

- BEE

D=7 )UkeEIFROD S EEEE £ TR

o0 w>

WEE(B)=A-(C+D)

L) A omEstdtemic ko B0 9, SillE. BIRGSEE
R e R

<TERWIEDSRE (7172) >

Y472 TlE, ZHEBRSRERNE TCOTIEDANLEN S
TRRETOEHETAFRET TEA 7y b BEICE
EULED,

=7

Table

A: Distance from the spindle gage line to the table upper face.
B: Tool length (offset data)

C: Travel distance

D: Distance from the center of table rotation to the reference
face

Offset data (B)=A - (C +D)

@1 Distance A is determined by the machine model. For details on
this dimension, refer to “AXIS TRAVEL DIAGRAMS” in the
INSTALLATION MANUAL

<Setting the Tool Length Offset Data (Type 2)>

With type 2, set the distance from the tool tip to the workpiece

zero point, with the Z-axis returned to the machine zero point,

on the “TOOL OFFSET’ screen as a negative value.
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CORETCIBERBEDREZTS>E, T—UEICKRIEB
DIERZBEIELAITNERDEEA, LML, ZOA
R RIBBICTIERORERITZA2/H. 1 BOT—2
ZENIT3EEIC. COFEEFERTZIEHHDFET,

When this method is used for setting the tool length offset data,
it is necessary to measure the tool lengths in relation to each
kind of workpiece. However, since this method makes it simple
to set the tool length offset data, it may be used when
machining a single workpiece.

T IS5

Spindle Gage Line

AT
Reference Face
D 7 — 7 )UHE i
Center of Table Rotation
-«
T—
\ Workpiece
=7
Table
AFEBT—I 545 T—7I)IL EEFE O A: Distance from the spindle gage line to the table upper face
B: IER<Z B: Tool length
C: ®EE (fHIE=) C: Travel distance (offset data)
D: F—7I)UieEFh 5 EEEE F T D IREE D: Distance from the center of table rotation to the reference
face
fEE =C Offset data=C

T

] NoTE

472 DFESREMOEHEIF. -999.999 ~ 999.999 T,
AT 2 THEENCOBEZBZSHEIE. Y171 TRELTL

=AW

@' ZEBRANO—IDRWMER TIE. 172 %£E> & -999.999 ~
999.999 ##BZ 2JENBH DX T,

The setting range for the offset amount for type 2 is from —999.999 to
999.999.

If the offset amount exceeds this value, set the amount with type 1.

@ For machines with a long Z-axis stroke, the offset amount may be
outside the range of —-999.999 to 999.999.

G43 TERWIE. GAOTERBIEX vV

G43 Tool Length Offset, G49 Tool Length Offset Cancel

G43Z_H_;
G49;
@ GA3B e, TERWIE Specifies the tool length offset
¢ G49 e TER@EFv>EIL Tool length offset cancel
8 e ZEhAmICIERD T B EIEE Coordinate value for positioning in the Z-axis
direction
C H e TERMIEHRS Tool offset number to be used

ol
TERBIEDERSE (1)

TEITE% 7300 ICAIERDT Hdlc. RDLSICES
L&Y,

1B IN—T THOEShCTEDTERBIESE
~300.000
2EIIN—TTHOESNIcNcTEDTERMBIES .
-270.000

Example:
Programming using the tool length offset (1)
To execute positioning at Z30.0 level, specify:

Tool length offset amount of tool called from group number 1:
-300.000

Tool length offset amount of tool called from group number 2:
—270.000
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<1BJ/I—TDIE> <Tool of group number 1>

18I —T7DIE
Tool of group number 1 7 shitisini B S8R B
— Machine Zero Point of Z-Axis

R
Positioning
at Z30.0

G90 GO0 G43 Z30.0 H1;

-300.0

=

Cy)

-300.0 (CER@WIEE) + 300 (5518 =-270.0 -300.0 (tool length offset amount) + 30.0 (specified
position) = -270.0
18B/7IL—TDOIEE., BBERERUENS Z- AMIC The tool of group number 1 moves to 270.0 mm position in
270.0 mm OAIEBICRED THEL FT, the —Z direction from the machine zero point of Z-axis.
<2BJIN—7DIE> <Tool of group number 2>

2HEIJI—TDIE
Tool of group number 2 7 i R s 18 IR B
Machine Zero Point of Z-Axis

4
7300 chr §
BRO
Positioning
at Z30.0
2 G90 G00 G43 Z30.0 H1;
5
A
<
&
-270.0 (CER#IEE) + 300 (i5¢fHE) =-240.0 -270.0 (tool length offset amount) + 30.0 (specified
position) = -240.0
2EIVI—TOIERR. BRRERSRERMENS Z- ARIC The tool of group number 2 moves to 240.0 mm position in
240.0 mm ONIEICRXD TBHL £, the —Z direction from the machine zero point of Z-axis.

as ] NoTE

1. ITERBIEIF. G4 DI HO ZIEB L THFr v I EnET, 1. Thetool length offset mode is canceled by HO instead of specifying
the G49 command.

2. BRIZARSH D LIEM02, M30 E17#. TERMBIEIEF >/l 2. When the power is switched ON or when the M02 or M30

ENFEI, command has been executed, the tool length offset mode is
canceled.
3. G28,G30ICLZEBES (B2, £3. F4HER) BBHZWE 3. If automatic (second, third, fourth) zero return using the G28 or
FHRSERZ BTI2L. RREBTTRIC. TERMBER G30 command or manual zero return is executed, the tool length

FrotllEnkd, offset mode is canceled on completion of zero return.
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HOZHER LIt DT ERMBERIE. HBIC0TY, e TR
BARIE, HOZHESLTWADEEUKRETT,

G43 E—RAICIESUALIERBEESIF. TIERBEEZEF Y
CIULTHEENTY, 2D, UEDTOT AT GA3 EFA—
JAOvVICHDIERFHEEESZESLAEVWE, BFIOITERMIE
BENBERDET,

The tool length offset amount is always “0” when HO is specified.
When the power is turned on, the NC is in the same state as when
HO has been specified.

The tool length offset number specified in the G43 mode remains
valid even after the tool length offset mode is canceled. Therefore,
if no tool length offset number is specified in the next G43 block,
the tool length offset number specified before is used to execute
the tool length offset function.

G90 G00 G54 X30.0 Y20.0;
G43 Z30.0 H1 S800 T2;....cevvieeeieeiieeeee e TEEEIFE=S1&0DfEE%E Executing the tool length offset
AlL7T. TEREIEZE!T function by using the offset amount
set for tool length offset number 1
MO03;
GAD; s TERE@BESFvY I Canceling the tool length offset

G90 GO0 G54 X30.0 Y20.0;

G43Z30.0 ST000 T35 weveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees TERGESSNESSNTLA
We, BE, TERBEES1H
DFEEEXFERALT. TERMIE

ST

G43,G44,G49 EA—T7 Oy ZICTFRD G A—REESLAEWT
KFEEW, TREOGI—RERA—TOvVICEST D&, G43,
G44, G49 IFEFTENFEE A,

e GO4e RO )L

¢ G10un T— I RTE

e G T—IREE—RFr I
s G27nn  RRERF TV

o G28. BENR RIEIT

* G29.  RR DS DIEVT

* G30.n BB 2. B3, BARRER

¢ G52 A— 1)V EEIZ RS TE

oG53 TET R AZ SRR IR

G43, G44, G49 EE—7 0w 7IC G02, GO3 DHIMIES%EST D 7.

&, BHEIKTZZ—50 (P70) MERRSINET,

mode

Executing the tool length offset
function by using the offset amount
set for tool length offset number 1

Do not specify the following G codes with the G43 G44 or G49
command in the same block. If any of the G codes indicated below
is specified with the G43, G44 or G49 command in the same block,
the G43, G44 or G49 command is not executed.

e GO4.......... Dwell
* G10.......... Data setting
¢« G11.......... Data setting mode cancel

« G27......... Zero return check

¢ G28.......... Automatic zero return

¢ G29.......... Return from zero point
....Second, third, fourth zero return

e G52.......... Local coordinate system setting

e G53.......... Machine coordinate system selection

An alarm message (P70) is displayed on the screen if the circular
interpolation mode (G02 or GO03) is specified with the G43, G44 or
G49 command in the same block.
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I
IERMIEDERS (2)

+Y
-Z <—‘—> +Z y

Example:
Programming using the tool length offset (2)

—{5—.7—» +X

Z0

00001;
N1;
A)

G54 DINTRR
Workpiece Zero Point for G54

(E#c1 BV IL—TOITENE

(A tool of group number 1 set in the

spindle)
G90 GO0 G54 X0 YO .. O)

G43 Z30.0H1 S800 T2;.....vveeeieeeee e (a)
MO3;

MO1:
MO6:

N2;
A)

(FEic 2 B IL—TOIEMNE

(A tool of group number 2 set in the

spindle)
G90 GO0 G54 X40.0 YO ..eiveerereieesee st siee e @
G43 Z230.0 H1 S1000 T3;.cceeevieereeeee e seeeieee (b)
MO?:;
MBb;
() TEMEES 1 BEOIERBEELT Z8AMICHIE

LT, 7—7LE@EZ20H5 + /I 30 mm DEEICTEMNE
ED TRIBERSD

b): TEREES 1 EOITERBIEEL T ZE#AMICHLE
LT, =27 EEZ0H5 + flic 30 mm OIEICTENE
XD TRIBERSD

(a): Positions the tool at a point 30 mm away from Z0
(workpiece upper face) in the +Z direction at a rapid traverse
rate; offset is made in the Z-axis direction by the tool length
amount set for the tool offset number 1.

(b): Positions the tool at a point 30 mm away from Z0
(workpiece upper face) in the +Z direction at a rapid traverse
rate; offset is made in the Z-axis direction by the tool length
amount set for the tool offset number 1.

1-3

G41,G42 TERMIE, G40 TEFRMWIEX v I

G41, G42 Tool Radius Offset, G40 Tool Radius Offset Cancel

TERBIE (G41,G42) #fEREI B &=, PRLADTIE
HEESEZESULET. COMEZ DWW, 7OV S
LASNERERICHLU T, AFLIFECIEDOEERSY T NL
F9, —MRIC. TVRIIINTRTY MITZTDEED, &
LMTzIT DS, TERBEEZFERAL TREED OFIK
lcEEiFx9,

feeZ1E K1 oFREELETET,
TOUVSALBERTZEZEICO>Q@>0@ > @ SIESLE
g_o

A7 ZLADESTRIEFIEOHLRD T, TERBEZFER
BIFICTOTSLZERT2E. R2DLSICTEREEZE
_g_o

When using the tool radius offset (G41, G42), the tool offset
number is specified with the address D. This function is called
D function. 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.

For example, finish the profile in Fig. 1.

Specify in the program: @ - @ - 3@ - @

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.
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J—J T E¥ES,S (M) HhaEANECET, Overcut of workpiece occurs by the radius of the cutting tool (
- )
® @ ®~— 2
VY A
4
,/
@ 2lgr O
D—2 ) 7— 7—2
Workpiece : Workpiece Workpiece
|
|
)
|
@ @ ' @
1 TE 2 3
Fig. 1 Tool Fig. 2 Fig. 3

ZFIT. TEQ¥RZTERERFEEEL LT " ITEAT7EY M
BEEICANDULED,

L) RImgmisEsEE TERFEORE "

TEREMEZFERISE. M3DKSICTEDFENIMIIC
YT7RUTHHEIT S8, K1 OFRICHEED X,

ID&Slke, TEEMEZFERALT MEELTFYT MY
&, BMRBHEZ U TERERDZLENHD XA,

VAN
|
7075 L1EEEIZ. AEDORKZT2EITL T G41, G42

ZEEVWDRFTLIEZ L,
[TREDT7—IADLWAH, FiF, TEDOWE, INTARR]

1. XY FEOIEFMHIE

Tool radius offset in the XY plane

G17 G01(G00) G41(G42) X_Y_D_F_;
X FHOTEREIE

Tool radius offset in the ZX plane

G18 G01(G00) G41(G42) X_Z_D_F_;
YZ FEHOTEREHIE

Tool radius offset in the YZ plane

G19 G01(G00) G41(G42) Y_Z_D_F_;
TEEBEDOFv >t

Tool radius offset cancel

G40 GO1(GO0O) X_Y_Z_I_J_K_F_;

3.

e G17,G18,G19..ccvvern. TERBEZTSFERTE
¢ GO1(GO0) ... TERBIEAIEST M
Goo : B3%b
GO1 - YIHLED
@ GAT e, TER@EIELA
70775 LOETABEICK
BABELED,

Input the tool radius as the tool radius offset data on the “TOOL
OFFSET screen.

m The separate volume OPERATION MANUAL, “TOOL OFFSET
DATA SETTING”.

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.

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.

/\ cAUTION

The programmer must thoroughly understand the G41 and
G42 functions as well as the tool paths to be generated.
[Tool fed into or hit against the workpiece, tool damage,
machine damage]

Selects the plane where tool radius offset is
executed.

Selects the interpolation mode in which the
tool radius offset function is executed.
GO00: Rapid traverse

GO01: Cutting feed

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.

E—RDREIR

LT, EflicT
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<G41>
7=
Workpiece
HEITAM
Tool Advancing
Direction
¢ GA2 e TEERFHEGA Calls the tool radius offset mode (offset to

TO7 5 LOETARICK LT, ARICI  the right).

BE@BELET, 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.

s | |
TRl I
Workpiece
<G42>
¢ G40 .o TERBIEFvY>EIL Cancels the tool radius offset mode.
C X, Y, Z s BRIT2T70Y Y DI EEE Specifies the coordinate values of the end
point.
¢ 1 d K ROTAY Y DRMIKDA B ZRIERE When making a virtual setting that

FTEHESIC. FOAMLIEELZENRY ML TIES represents the direction of the workpiece
shape in the following block, the direction
ratio for this setting is specified as a vector.

ERIT2LEHEES Offset number to be used
EDRE Specifies the feedrate in ordinary control

] noTE

1. G40,G41,G42 EE—70Ov ZICTRED G A—RZESLEWT 1. Do not specify the following G codes with the G40 G41 or G42

KEEEW, TRROGI—RZA—TAVVICEDT S E. G40, command in the same block. If any of the G codes indicated below
G41, G42 FETEINF T Ao is specified with the G40, G41 or G42 command in the same block,
the G40, G41 or G42 command is not executed.
e GO4 .o RO TIL « GO4.......... Dwell
¢ G10 . T— I RE + G10.......... Data setting
e G T—IREE—RFrv oI * G e Data setting mode cancel
¢ G27 e RRERF TV T ¢ G27.......... Zero return check
e G28 -BEERER ¢ G28.......... Automatic zero return
e G29.n JRRDNS DIENF - G29.......... Return from zero point
e G308 2 /E 3. BARRER + G30.......... Second/third, fourth zero return
o G52 D— NIV EIE R R TE « G52.......... Local coordinate system setting
oG53 BN BEAR SRR + G53.......... Machine coordinate system selection
2. G40,G41,G42 £E—7 0w 7Ic G31,G31.1,G31.2, G31.3 Z1ES 2. An alarm message (P608) is displayed on the screen if the G31,
I5E. BEICFZ—LA (P608) NRRINET, G31.1, G31.2 or G31.3 command is specified with the G40, G41 or

G42 command in the same block.
3. IERMIET—RNAICG31,G31.1,G31.2,G31.3 ZEST 2 &, 3. An alarm message (P608) is displayed on the screen if the G31,

EHEIC7 7—LA (P608) METRINET, G31.1, G31.2 or G31.3 command is specified in the tool radius
offset mode.
4. G40,G41,G42 ERA—T7AvY 7Ic G73~G89 ZIEH I D&, EHE 4. Analarm message (P155) is displayed on the screen if any of the
lc7Z—5L (P155) MERINET, G73 to G89 commands is specified with the G40, G41 or G42
command in the same block.
5 TERBELET—RPICGI3~G8 #IERT D&, BHICT 7— 5. An alarm message (P155) is displayed on the screen if any of the

L (P155) DERRENET, G73 to G89 commands is specified in the tool radius offset mode.
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TERBIETCERTZHE Terms for Tool Radius Offset
«c RHF—KTPVT « Start-up

G HB2VWE G2 MERINIRTIDTOY YV, AF—K
Ty TDEMENTTOND & FDEEMBTROTOY Y
DOHEFICHUT, BAIKCIEDH LN TEXRLIFHES
nxd,

(THIL G41 DigE

HEE—R

AY—=KNTPy 7T L, TIERBEZETHO 7O 2
LEHEEE—REVWVWET,

FroEILE—R

TEERBE%X G40 TFv VI ULICRED 7OV T L%
Fr LI E—REVWWVWET,
FrUEILE-—ROBBAIE. BERIOTOY Y DKRET,
FO7OvIILF LT, BEARMEBICTEDOFLONEE L

£,

Bl :

G41(G42) GO0 X_Y_;

The first block in which G41 or G42 is specified. 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.

(lllustration below shows the case of G41)

Offset mode

The mode in which the tool radius offset is valid, after the
start-up, is called the offset mode.

Cancel mode

The state in which the tool radius offset function is canceled
by executing G40 is called the cancel mode.

The cancel mode starts from the end point of the block that
precedes the G40 block. The center of the cutting tool is
positioned right angles to the tool path programmed in the
preceding block.

Example:

FIEE—R
Offset Mode

A/

/Y

HEE—NR
Offset Mode

=7
Workpiece

FEE—NR
Offset Mode

Pl A y
Start-Up

FEE—R
Offset Mode

FrYE)LE—R

Cancel Mode

Start-up

] noTE

ESCIN
GO1 X_Y_F_;
X Y ) ettt HIEE—R
X_Y_;
X_Y_;
G40 GO0 XY oo iieeeesee et

G41 should be used in the illustration
above because offset is made to the left.

Offset mode

Cancel mode
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<RY—=bT7VvT> <Start-Up>
il : Example:

25 —hT7yv T (COBHEIF LT TEREFLIDKRELL
TLREW,)
Start-Up (This distance must be larger than the cutter

radius.)
G00 X100.0 Y100.0;

+Y /s
N G42 X80.0 Y50.0 D_; .ooevurerreerereerenseeassaeenan. @

® i GO X45.0 F_ oo, ®
T @ RO T O 2 DS (X80.0, Y50.0) :
o
[Te)

Start Point of the Next Block (X80.0,
Y50.0)

] COEHE AT LEEE £ DAE <
45 80 LTS W,

\ This distance must be larger than the
cutter radius.

g I noTE

1. RY—rT7y7070v7ICid, BEE (TED¥E) L ED# 1. The start-up block must include an axis movement command; the

BEEESL TR W, called distance must be larger than the offset amount (radius of a
tool).
2. A=K7V 7OT70Ov I OBEIL EiRFES (G00,G01) L 2. The start-up must be specified in the GO0 or G01 (linear motion)
TLRE W, G02,GO3 DAIMERZITS &, BEEICT 77— A mode. Do not specify the start-up in the G02 or GO3 mode. If the
(P151) HRIRS N, WHIMELELET, 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.

3. DOREBRLABVWTLLZEW, DOZERT S L. TERFHEN 3. Do not specify “D0” in a program. Otherwise, the tool radius offset
FroEILEINET, function is canceled.
<WHEE—K> <Offset Mode>
1. ETAMICHL T, RMUBIEDLSBWNEGE 1. Behavior when the tool offset direction is not changed
TER, 7O07ZL0ETAMICNL T, T—07RRICE The tool moves along the workpiece shape with its
LTBELEY, periphery in contact with the shape.
© AN

(5 (X20.0, Y90.0)
(X45.0, Y90.0)

(X70.0, Y65.0)

(2 to (&): Offset Mode
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2.

s

] noTE

1. HEE—FRICTEOERZTLRVTLE L,

e MO—R, Go4 DRV LR EWMBEZTLEVWTOY Y
Z= 470y 7 EERLTES

o EFEAZEIEMI—K (MO0, MO1, M02, M30) %355
WS ETHLARVWIOv % 4 70y U EERKHLUTES
Lizh, %5EH2ZIEM I—R (Moo, MO1, M02, M30)
IS TDE T—UEMIUEEE, TIAHBEH DN
IEVEAHARENEL, MIARRICDENDFET, o T
Blc&mahhhh, TEDOHEEICEDERMND £,

2. TEO¥RID/NETVHEHIMOARB 2 WETEDHREEL DN
SWEBEMILESET D&, AHBEZTZ< 2O, BE
IC7Z—L4 (P153) NRRSNET,

3. HEET—RAIC, G17,G18, G19 TMIFEETIDIEZ 2 W
TLIEE W,
HEE—RPRCNIFEZYDTZ 2L, BAEICT Z—LA
(P112) NRREINFT,

1/,

Y 25— L7y TEBET— R, BB E2 TOv Y. B
BIES2 7Oy I RIFRIERA 4 7Oy S EFHHETVE
—g_o

ETAAICY LT, EMUENEDSHE

TS LDETABICKL T, RMOUBNELT S &
S IRDEGI-RIELRTHEE (G41,G42) &,
RMOUENELLTAY 7 DDOREETHHRMICEL
9,

(X70.0, Y40.0)

VAN 5=

I
ETARIHUTEMUENEDLBBR. AI— TPV TD
7Oy ERDTOY I TR, G4, Ga2 DYIFZIFTAFER

hoo

<FvPYEILE—RK>
BWEE—RFIC, G40 EEST D L. TERBENF v V&
ILEh%xd,
FrUEILE-—ROEBARIF. BRIOT7AY I DKERT, #
DO7Ay 7 LT, BEARMUEBICTEDOH LN BEL £,

1. In the offset mode, the following commands must not be
specified.

* Four or more blocks not containing an axis movement
command but containing an M code or G04 (dwell)
command consecutively

* M codes (M00, M01, M02, M30) with which buffering is not
allowed
If four or more blocks without axis movement are specified
consecutively or if an M code with which buffering is not
allowed (M00O, M01, M02, M30) is specified in a program, it
will cause excessive or insufficient cutting, resulting in
machining failure. It will also apply an overload to a tool to
be damaged.

2. Ifan attemptis made to cut the inside of an arc whose radius is
smaller than the radius of the tool or to cut a groove whose
width is smaller than the radius of the tool, an alarm message
(P153) is displayed to avoid excessive cutting.

3. Do not change the machining plane using the G17, G18, or
G19 command in the offset mode.

If the plane is changed in the offset mode, an alarm message

(P112) is displayed on the screen.

@ At the start-up or in the offset mode, two blocks that contain an
axis movement command are buffered. If two blocks
containing an axis movement command are not specified
consecutively, a maximum of four blocks are buffered.

2. Behavior when the tool offset direction is changed
If the offset direction changes in a program as illustrated
below, i.e., if the G code calling the tool offset 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.

G41 X70.0 Y60.0:

/\ cAUTION

When the tool radius offset direction is changed, do not
change the G code mode between G41 and G42 in the
start-up and the next blocks.

<Cancel Mode>

The G40 command, specified in the offset mode, cancels the
tool radius offset function.

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.
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il : Example:
| | (G41) X100.0 Y50.0;
(X60.0, Y50.0)(1) | (X100.0,Y50.0)  XB0.0 Y50.0; ....veoverveeeeeeeeeeeeereeeesseeseeeseeeeeeeesnes @
@ Q ......................................... @ (FrrEILE—R)

/
) FrvrEILE—R
)/ Cancel Mode

(X40.0, Y20.0)

s

G40 G00 X40.0 Y20.0;

(Cancel mode)

] noTE

1. TEEEHIEE. G40 TEv Il ndiEhIC. BIENRILD
[=] (UEYR) F—2HBLTEFvYEILEINET, F/e. DO
EIESLTEHEFPYEILEINET,

2. FrruILE-—ROTOYIOBRE. BHFIED (GO0, Go1) I
LTLEE W, G02,GO3 DAIERZT5 &, BEHICT 7 —LA
(P151) MERRSN. ERIMELELE T,

3. ITEEMERTER. ‘G40, PREMUBERREDEBEHIREL
BRWILERFHE ¥+ /LESTR TERFr Y EILE-FD
FBRMUBICELELCERERTHEFr Y ELBER>TThNEEA. &
DLSEBEEF. ROEBE (TEERMIEEFE—FEH LEOBE)
DRETBERCEVTF v Y EILBENMTDONET,

H U, "G40 B EDERBEHNREELBWF ¥ U EILIESRICER
ESMIRK IOV T LIRT LiciEd. TERBERER DS
REEDRETT, COLSHBAE. [=] (VEYK) ¥F—TIE
BHEEZRRIZDENHDET, 2L, (=) (UEYR) ¥—
TRF v U EILEBERITONER A

TERBEDF v VI ETSLOOBEESIE. REEEER
SAIB% GO0 %2 W id GO1 TS LT, BT EBRENKET S
F3lELTLIEE WL,

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. And also, it is canceled by specifying DO.

2. The cancel block must be specified in the GO0 or GO1 (linear
interpolation) mode. If the cancel block is specified in the G02 or
G03 mode (circular interpolation), an alarm message (P151) is
displayed on the screen and the machine stops operating.

3. If the tool radius offset cancel command is specified with “G40;” or
with positioning to the present position, where no axis movement
occurs, the tool stays at the start point of the cancel mode and the
cancel motion is not executed. In such a case, the cancel motion is
executed when the next movement (movement on the same plane
as used for the tool radius offset) is specified.

If the program ends without axis movement command after the tool
radius offset cancel command, such as “G40;” and no actual
movement takes place, the tool radius offset mode remains valid.
In such a case, it is necessary to press the | /]| (RESET) key to
cancel the tool radius offset mode. However, pressing the
(RESET) key does not start the cancel motion.

For the axis movement command to be specified for canceling the
tool radius offset mode, it is necessary to specify the position other
than the present position in the GO0 or GO1 mode so that the axes
actually will move during the execution of the cancel command.

1-4 fHIEICBIY 2—RMGEREE

General Cautions on Offset Function

VHIORRRICENH BB

If Wall Lies at Endpoint of Cutting

G40 DT Oy VI BEIER N H B, TROD K SBERMH
HBEBICETDEDIITYHTBRENHD XTI,

HEELTIE, BOAR GHFR) Z2XI 8L () T
SUET, LJIFA VI LAV ILTESLED,

Tl XY¥FE (G17) TIERBEXERUISEICD
WTEBLTWE T, ZX F@E (G18). YZFE (G19) Tl
BoAME EMER) . XML (K. U, K TES
TLIEEW,

(100, 30)

(G42)
+J 5

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 direction (workpiece shape) with
vectors (I, J). Use incremental values for | and J commands.
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 ZX plane (G18)
or YZ plane (G19), specify the direction of wall (workpiece
shape) using vectors (I, K) or (J, K) respectively.

EROBBIED
Actual Tool Motion Commands

G40 GO0 X100.0 Y30.0 1-4.0 J5.0;

L» )
. \ BT EECBETHEILET,

The workpiece is cut until the tool nose comes into contact with the wall.
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T

] NoTE

1. BEOAEERDLOD I JIBHEE-—RDHE, WOTERTS

G40 AL 7OV IIERLTILE W,

. BE O i3]
 Valid * Invalid
G42X_Y_; G42X_Y_;
X Y _; :
BET— R GAOX_Y_;
Offset mode

G40 GOOX_Y_1_J_;

2. I J EESULRITNIE FvrE/LE—RORBSAIE.
Oy 70RET, ZOT70v 7 ULT, EABRNUEICTED
DOEEIT Sz, BEICKVVAATLUEWET,

G40 GOOX_Y_;

CORBBECET. _—

Overcut occurs.

Bl :
Bonm (RHAR) OHEAE

30°

15

609

e 1| ——
O

BRIO T

a3

(G40) /

s

X (G4a2

1.

The | 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.

MEE—N

Offset mode

FroEILE-R
Cancel mode

G40 GOOX_Y_I_J_;

[

2.

=\ AW
Ignored

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 GOO X_Y_;
G40
(G42)

Example:

Calculating the wall direction (blank workpiece shape)

+X

T_.o
0
+Z

40

35

1) JOMEIFERELD
J=15
FSEYE#HD + AATIMNS U15.0" ERDET,

RIC | DIElE

| = AC = 15 x tan30° = 8.660

IR0, I XD - ARTINS “1-8.66" &R D E
ER

ILJ DEFEOAEZREIEL VDT,
HIESTEET,

2

MOLSBEA=ZAEOZLDORE DLIE
A:B:C=2:143(=1.732)
Lieh>T“-1.0,J1.732" £ D X9,

=AFOIADHT

1)

2

Value “J” is calculated as shown in the diagram above.
J=15

Because it is measured in the positive direction of Y, the
designation should be “J15.0".

Next, value “I” is calculated as:

I = AC =15 x tan30° = 8.660

Because it is measured in the negative direction on the
X-axis, the designation should be “I-8.66".

Since | 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.

The ratio of three sides of the triangle given is known as:
A:B:C=2:1:3(=1.732)
Therefore, the designation should be “I-1.0 J1.732”.
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LJIZ1,2DEE5DETHESTEZX,

G01 X-40.0;
G40 GO0 X-10.0Y100.0 1-8.66 J15.0;

I and J commands may be specified in either method as
described above.

1-1.0J1.732 TH LW
Interchangeable with 1-1.0 J1.732

P m—

IREHEEOEE

Changing the Tool Radius Offset Amount

TEEMESOEREF. —MOICF vy > EILE-—RTIEN
TSN EZITVWET, L L, HEE—RFRICIERE
WEEZZLEEIT 25E. 7OV I7DORIUCE T BUBRDII.
ZOT7Ov I THEESNCIEEMEEZERBL GHESn
i_g_o

The tool radius offset amount is usually changed when the
cutting tool is changed in the cancel mode. If the tool radius
offset amount is changed while in the tool radius offset mode,
positioning at the end point of a block is made using the tool
radius offset amount specified in that block.

7Oy N6 THESNTWSIER
WESHNSEHEINET,

Offset is Made According to the Tool Radius
Offset Amount Specified in Block N6.

.’ N7

N8

N6
K
TREMEEXEDERS
SEMIBEICBWT, T—/\EOMAEE TERHBESE
DEBETITNET,

3 (X0, Y60.0) ~__

N @)(X50.0, Y40.0)

@) (X50.0, Y20.0)
+X

(@ TEMEES 1 HEOIERBEECIERBIELZET
(b): TEMEES 2BHO T ERMEE CIERMIEZRT

TERBESEZZEEIT D &icLD. T—/REBOMBAREN
TAERT,

OV I N7 THEESNTWSITERE
BEENSHEINET,

Offset is Made According to the Tool
Radius Offset Amount Specified in
Block N7.

Example:
Programming using the tool radius offset amount
change
When machining a die, fine adjustment on taper can be
made by changing the tool radius offset amount.

G42 GO1 X50.0 Y20.0 D1 F200;...........ovverreneee.n. ©)
210K @ - @ (a)
X0 YB0.0 D2; oo @ — @ (b)

(a): Execute the tool radius offset using the tool radius offset
amount set at the offset number 1.

(b): Executes the tool radius offset using the tool radius
offset amount set at the offset number 2.

By changing the tool radius offset amount, adjustment is
possible on the tapered portion.

TEERHIESEDIER & TEPOER

—RCTERBEERE. 7S RIcHh--TWwWdboslLTrO
T LEERLET,

Positive (+) and Negative (-) Designation for Tool Radius
Offset Amount and Tool Paths

Generally, a program is created assuming that the tool radius
offset amount is set in a positive value.
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TEERESEANAFRCUIEBE. 7077 L00 G4t &
G2 ZEINTANEBZCBZART 2. T—7DOMNMIEE
boTWeTEERAZFRzDLD, AlzFb-> TWIER
MIlEFEDLDET,

7O7ZLATR1OLSBRIERBEEELIHEE. TEE
WEEZXAFTRICTDE, R2DELSICEEFT,

Wi, 7OV ATHR2 OLS5SRITEREKEIEELUCIBA.
TERFEBZENAFRICT2E, H1DESICEETET,

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.

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.

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.

X 2
Fig. 2

IEFEMIEICEDMAHBE

Overcut in Tool Radius Offset Mode

1. TE¥ELDNSVHIMOARAZINTT 555

ERSNAMOEEN. TEOH¥ELD/NEWVGEE W
ACFHET D&, TAABENELET,

ZDcsH, TOEMDTOY Y DRREITEBE LK. H
Hlc 7 Z—LA (P153) NFRRSN. HHIMELELXT,

T BRI
Path of the Tool Center

———

TOT 7 LhENTIRE
Programmed Tool Path

1. Cutting the inside of arc whose radius is smaller than the
cutter radius
If the specified arc radius is smaller than the cutter radius,
offsetting inside the arc causes overcut.

An alarm message (P153) is displayed on the screen upon
completion of the commands specified in the block just
before the block containing such arc command, and the
machine stops.

75— LADRTRS N EBAZIE
____ Machine stops due to the alarm.

YTNLTAY IEREDSZEEDT T — MBS
Alarm-Stop in a Single Block Stop Operation

ZTOFEFEDIIYAHBENEL S
Overcuts occur if the axes move as programmed.

2 TE¥FELD/NSWEZINIYT 5%5

TEFRLRENTIERMET DI EICELD, TOUVTLE
NIREELHBICHBBE, TAHRBENECE T,

2. Cutting a groove whose width is narrower than the cutter
radius
If the tool path is generated in the direction opposite to the
programmed path due to offsetting, it causes overcut.
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FDesH, FOERDOTOY 7 DREETBEL &, B
HIc 7 Z—LA (P153) NFERRI N, #EHIMEIEL £T,

Yo7 T7AY JEIEDGBEDT T — LMEIER
Alarm-Stop in a Single Block Stop Operation
7T —LADERRSE
N EmAME LE

Machine stops

\due to the alari/
N/

3 IE¥FELDNSWVWERENSGSZTOTTLT. ZOERED
FIlTESSNTWSES
BEEBDMESNZIBERLREETE 7OV Z 05N
ITeRBENREDE D TEAMICBRDIENHDET, £
DELSBIGHEIF. RPDRY MLIFHEESI N, 2/BON
7 NVICERMICBE L XTI,

An alarm message (P153) is displayed on the screen upon
completion of the commands specified in the block just
before the block containing such arc command, and the
machine stops.

T B
Path of the Tool Center

AT T AR
Programmed Tool Path

ZTOFEFEDIIYIAHBENEL D
Overcut occurs if the axes move as programmed.

3. Cutting an arc-shaped step whose height is smaller than
the cutter radius
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.

EFRAY (B ED

Tool Motion along a Straight Line

T EDRE
Path of the Tool Center

X2

TOT T LhS R
Programmed Tool Path

=E
Arc

HIZ% L

Uncut Portion

4. X8 YEOBRHN, 4 7OV I ERESIN TV,
HDWEEFHEZEIEM I—REESLTWRES

G17 TXY FEERIRL TWD X, TERMEIEI X 8.
YHEHCW U TOMMEELE T,

s

4. Four blocks not containing X- and Y-axis movement
command are specified continuously or an M code with
which buffering is not allowed is specified
When the XY plane is selected, for example, the tool radius
offset function is valid only for the X- and Y-axes.

] NoTE

1. ZXTFETEXEE Z8, YZFETRY#HE Z8#EiCTLTO
HFEIELET,

2. HEHAEIEM I—R & MO0, MOT, M02, M30 D Z & &S W\

ES
WIEE—RAC, XEHD WL YEHOBEA 4 TOY 7L
RV HBNEEFRHFZEM OI-REESLTWVWD &
E. BRICUBROLIETOVIDRET. 2070V 7Y
LT, EBRMABICTEOROHIBELES, <D
H. ROLSICHBEH 2 WEYPAHFBEEELEL D Z N
HHxEY,

1. The tool radius offset function is valid only for the X- and
Z-axes on the ZX plane, and for the Y- and Z-axes on the YZ
plane.

2. The M codes with which buffering is not allowed are M00, M01,
MO02, and M30 codes.

In the offset mode, if four or more blocks not containing an

axis movement command are specified continuously, or if

the M code with which buffering is not allowed is specified,
the center of the cutting tool moves to the position which
lies on the line at the right angle to the end point of the last
positioning block. Due to this, overcut or excessive infeed
takes place.
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< X8, YH#OBED 4 TOYIUEESTATLGENLS>

B (G42 E—R)
For (G42 mode)
overcutting

(3) 2 M_ 3

(X10.0,Y55.0)  (X30.0, Y55.0) I S

(1)

(X30.0, Y35.0)
RO &SI, 7—0%BIDEEXEY, CNIFEROTOY
TORE Q@ T, 2OT7OvZICLT. BABMNBICIED
FRIDHEENT 21T,

<EH/ABRILEMI-RZESTLTVWSE>

(G42 E—R)

(G42 mode)
s <::> X30.0 Y35.0; ......
Erotaaive Y55.0;crrrrrreren
infeed (3) 2) X10.0;corrrerrreen

VT

(X10.0, Y55.0)  (X30.0, Y55.0)

(1)

(X30.0 Y35.0)

IO &LSIC. TAHABENECET, TRIZEMOTOY
TORER® T, 2OT7OvZICLT. BABMNBICIED
OO BENT BT T,

X30.0 Y35.0; .......

<Four blocks not containing X- and Y-axis movement
command are specified continuously>

470y I EXE., YEOBEIESH R
No X- or Y-axis movement commands in four or
more blocks

Overcuts occur as illustrated above. This is because the center
of the tool is positioned, when the preceding block @) is
executed, at the right angle to the tool path called by the
commands in this block.

<M code with which buffering is not allowed is specified>

BHLLE M O— RiES
Buffering prohibited M code

Excessive infeed occurs as illustrated above. This is because
the center of the tool is positioned, when the preceding block
(® is executed, at the right angle to the tool path called by the
commands in this block.

7075 L
Example Programs

1-5

TEREE (G40, G41,G42) =ER L7707 Z LFI=ELT
IKRUET, 7TATV T LZERT 5 EE, REICHU TSR
LTLrrEEL,

An example of program where the tool radius offset function
(G40, G41, G42) is used is shown below. Use this program for
your reference when creating a program.
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il : Example:
G40, G41, G42 OfERAF (1) Programming using G40, G41, and G42 (1)
00001;
N N1,
(X0, Y250.0) @ G90 GOO G54 X~100.0 Y=100.0; ...ccvvvrrerrrrrcrrnren ®
' : G43 Z30.0 H1 S300 T2;
: MO3;
* Z-30.0;
(G17) G41 GO1 X0 Y-40.0 D1 F300;.............. ® (a)
\ Y 250.0; oo ® (b)
: X200.0; coeeeeeeee e @
GO2 YO R125.0; uveieeeeeiieee et ®
(X-40.0, YO)® | GOT X—40.0} e ®
| G40 GO0 X=100.0 Y=100.0;....cocvrvrerrrerrrrerrnnns @ (c)
/ <
/oy
i
1 7
1/
//
®,0O
(X=100.0, Y-100.0)
(@: AR¥—KrPv7 (a): Start-up

b):@®@~®WEE—N
7077 LADESICHA> THT

(©: FrYuILE—R

7072 LA0ETARICT LT, £RICT

BzfiE

TE¥EPRESN VWS I ERMEES

tool advancing direction.

set.

(b): ® to ® Offset mode
Machines the workpiece along the programmed path.

@)

|

\
/

O,

(c): Cancel mode

Offsets the tool to the left in reference to the

Tool offset number where the tool radius is
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EBERio7OvY ® ORET. Z070v7ICRLT. BEAR
MBICTEDFRLONEEN L. X-100.0, Y-100.0 [CTEAH®
B b TKE

Positions the tool center at a right angle to the tool path in the
preceding block at the end point (6. After that, positions the
tool at (X-100.0, Y-100.0).

/
¥y rELE—R
_, Cancel Mode
PRSI
, /

\

/
I
@
N

il
G40, G41, G42 OfERH (2)
—fRIC. EMHOARGEYEIT D &=, oM (3 —»
@) TUHIBHBUEBS @ IFDE, EMHENILZE. B
OHIM (® - ®) TESHMDET, chnld. Ay Iy —
JICBEWT LK DZRFST2HTY, TROEHDHEZ ¢40
DITYRI)LTYHEILET,

X100.0, Y100.0

Bk

J07Z LAOETAAIH LT, AT

ITEH¥ENIRESNTVWS ILEMESS

Example:
Programming using G40, G41, and G42 (2)
The 1.D. of the circle shown below is machined using a
40 mm diameter end mill in this program. When cutting the
I.D. of the circle generally, the tool approaches along an arc
(® — @) to the machining start point @, and then the toll
escapes from the machined circle along an arc (@ — ®)
after the completion of the circle machining in order to avoid
an overcut.

00001;

N1;

G90 GO0 G54 X100.0 Y100.0;......cocoeevererererennne. ®

G43 Z30.0 H1 S1000 T2;

MO3;

G01 Z—_ F100;

XA A2 Y UNIAAL2; e @

GA42 Y154.142 D1 o ® (a)

G02 X142.426 Y142.426 R40.0;............ ® - @ (b)

[-42.426 J—42.426 ..o (c)

X154.142 Y114.142 R40.0;.................... @ - ® (d)

G40 GO1 X114.142; ..ot ® (e)
(a): Start-up

Offsets the tool to the right in reference to
the tool advancing direction.

Tool offset number where the tool radius is
set.

(o) : EMYIEIZ TS eslc, FEITHED <

(b): The tool approaches along an arc to cut a circle.
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(c) : EMYIHEIZ =TT (£M)

) : EMRYEINSHIITEI NS
() : FrYEILE—R

<r=40ILEHR>

EDCHM (@ - ®) &ESIHZAEM (@—->6) & T
ERHIEZERT 58 ROFUER/IIDENHDET,
TEH¥E <r (AM#FER) <R (INIT¥ERE)

20<r<60&D
r=40IcLZEY,

<2,3,®,6, ® OEFEOKRDHH >

(c): Cuts the circle (full circle).

(d): The tool escapes from a circle along the arc.
(e): Cancel mode

<Reason for Setting of r = 40>

Arcs for approach (3 — @) and escape (® — ®) must
satisfy the following conditions.

tool radius < r (approach/escape circle radius) < R (radius of
circle to be machined)

20<r<60

From the requirement above, r is determined to be “40” (r =
40).

<Calculating the Coordinate Values of 2, 3®, @, 5 and

®>
@
60 sin 45°x 60
60 - 40 =20 sin 45°x 20 = 42426
=14.142
@ 450 @ 45°
(X 100.0, Y 100.0) cos45°x 20 (X 100.0, Y 100.0) cos 45°x 60
=14.142 =42.426

X =100.0 + 14.142 = 114.142
Y =100.0 + 14.142 = 114.142

X =114.142 (@ O X SHEEIR{E)

Y = 114.142 + r = 114.142 + 40 = 154.142
X =100.0 + 42.426 = 142.426

Y = 100.0 + 42.426 = 142.426

X = 114142 + r = 114.142 + 40 = 154.142

Y = 114142 (@ D Y #HEIE(E)

@,®  X=100.0 + 14.142 = 114.142
Y =100.0 + 14.142 = 114.142

® X =114.142 (X coordinate value of @)

Y =114.142 +r =114.142 + 40 = 154.142
@ X =100.0 +42.426 = 142.426

Y =100.0 + 42.426 = 142.426
® X=114142 +r=114.142 + 40 = 154.142

Y = 114.142 (Y coordinate value of 2)
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i : Example:
G40, G41, G42 DERBI (3) Programming using G40, G41, and G42 (3)
2DODRTY N E DIV RINTHIULET, RS The following two pockets is machined with an 8 mm
ITIC5mm lcfEEAt>TwT, AlEm (WED & 0.3mm diameter end mill. The pockets have been machined to the
DEEIFRZELUICRRETT, specified depth (5 mm) and 0.3 mm of finishing allowance is
left at the inside of the pocket face.

00001;
R10 N1 .
| ’
Cﬂga;w 3 G90 GO0 G54 X=15.0 YO, evvveeeeeeeeereerrrerenn ® M1
G43 Z30.0 H1 S500 T2;
o MO3;
< G01 3.0 F3000;
Z-5.0 F80;
| . (e R Ao Ko} o} @ 2]
T ® X500 et ® 3]
GO3 Y=10.0 R10.0; v @ [4]
| GO X15.0: e ® [5]
‘ GO3 Y10.0 RT0.0; ..o @ [6]
e Y 1o N c10] IR0 FE ©Olyl
| 3 G00 Z3.0;
Q_/ o— X30.0 YA5.0: v ® [8]
G01 Z-5.0;
GA1 X20.05 ceeeeeeeeeeeeeeeeeeeeeereseeeeeeeeresee e erenenenene @ [9]
Y850} e [10]
GO03 X40.0 R10.0; .o ® [11]
GOT YA5.0% e [12]
G03 X20.0 R10.0; veveeeeeeeeeeeeeeeeeeeeeeeeeeeen. @ [13]
G40 GOT X30.0; ceeeeeeeeeeererereeseeereseeeeeeneeene ® [14]
G00 Z30.0;
X Y Point X Y
@ -15.0 0 @® -15.0 0
©) -15.0 10.0 @ -15.0 10.0
® -50.0 10.0 ® -50.0 10.0
@ -50.0 -10.0 @ -50.0 -10.0
® -15.0 -10.0 ® -15.0 -10.0
® 30.0 45.0 ® 30.0 45.0
@ 20.0 45.0 @ 20.0 450
20.0 -45.0 20.0 -45.0
® 40.0 -45.0 ® 40.0 -45.0
40.0 45.0 40.0 45.0

0w [7] T, G40 ZIES LRERWEE

7075 LMERED. 1BOT—7 NS TEFRFEDR
I—hT7yvT7RLOCIERBEF v EILE1ETLL, 7 &
BT BeHic, 7OV Y [7] TG40 ZiESLABWTZ EMNEK
<HHFET,

If “G40” is not specified in the block [7]

There are cases that a programmer does not specify G40 in
the block [7] because it is misunderstood that start-up and
cancel of the tool radius offset are necessary only once
because a single workpiece is being machined.
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TJOv Y [7] TGA ZFESLAEWE, TROLSIC, @ THI  If G40 is not specified in the block [7], undercut occurs at @ as
BUNELET, shown in the illustration below.

HIZ% L

Undercut Portion

ERC, 7OV T [7] TGL0 ZIESEIIC, 7OV T L%EFE  Ifthe program is executed without specifying G40 in block [7],
T92&, TROZ7AOY Y [5] DB TEEICT 7—»A operation stops after the execution of block [5] and the
(P153) METRI N, HWWHIEIELFT, corresponding alarm message (P153) is displayed.

GO3 Y10.0 R10.0; vveoeeeeeeeeeeeee e @ [6]
GOT YO, oo @ [7]
G00 Z3.0;

XB30.0 YA5.0; oo ® [8]

ZhiE, EO7ATIAICEWT, AV Y 6] ZE{TLLS  When block [6] is going to be executed, offset is made to

EULfcEEIC, 27Oy I EGMERICED, 7Oy 7 [6] position (7) in the illustration because offset is made to the left
®->@). 7Ov 7 7] (@ > ®) OmAITLT, £l  side for both “point & — @ (block [6]) and “point @ — @~
ICITEZfMIET S (7) DAEBICBELLSELET, (block [7]) due to two-block buffering function.

ULHL. HIBENELZDT, (5) OIEBETEMEICTZ—L,A  However, since this motion causes overcut, an alarm occurs at
(P153) MFRREN., WHIMEIEL RIS position (5) and the corresponding alarm message (P153) is

displayed on the screen and machine stops.
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CANNED CYCLE
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HOLE MACHINING CANNED CYCLE
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1 RBIBEEHCIIL

HOLE MACHINING CANNED CYCLE
[ == e - ]

NHTITLZ

I35, B0 70y 7 TNIBEEES Hole machining programs are so complicated, specified in

F£9, UL, "BTEEYI VI zFERTZE, GOA—R several blocks. A hole machining canned cycle, however,
ZEC1 7OV I TIERTZIENTE, 7O ZL%ZEE  allows the hole machining to be programmed in one block with
[CTBIENTEXT, the appropriate G codes below:

G90(G91) G98(G99) G73-G89X_ Y Z R Q P_F_L_;

G80;
<NRBIFEEVAL7IWNEST—E> <Commands for the Hole Machining Canned Cycle>
G90 TV a—biES Absolute command
Go1 AT LAVTIES Incremental command
G98 A ZIvI)LELNIER Return to initial point level
e J noTE
1. A1ZYvILEICED. RONBIFMNBICEELET, 1. The Z-axis returns to the initial point, and X- and Y-axes
2. ERIEARIE. GI8 D1 =¥ v LALAILERISERS move to the next hole position.
nxJ, 2. When the power is turned on, G98 is selected.
3. NBUTEETA ZILESHTOHFET. HOBEICKTL | 3. G98is valid only for the hole machining canned cycle, but
TIF|ETI, invalid for other operations.
G99 RELANJILER Return to point R level
TS ] noTE
1. REICED. RONBIFHEBEICEELET, 1. The Z-axis returns to the point R, and X- and Y-axes
o RBIFEET A 7 IIESHOHENT. HMOBIEICK L move to the next hole position.
TlEEM T, 2. G99is valid only for the hole machining canned cycle, but
invalid for other operations.
G73-G89 | "HBIFEEY 17 I Hole machining canned cycle
X, Y XY EETORIMIDAIE Hole machining positions in XY plane
z ZR (NE) OhE Point Z (hole bottom)
(G90) : (G90):
20 (MIFES) M5 DEEEEE AR Distance and the direction from Z0 (workpiece zero
(G91) : point).
R |5 DERE &AM (Go1):
Distance and the direction from the point R
R ZEtIHIX D OFRBAE (R RDAIE) Point R where Z-axis feedrate changes from a rapid
(G90) - traverse rate to a cutting feedrate
Z0 (MNIRER) H5 DR E AH (G90):
(G91) : Distance and the direction from Z0 (workpiece zero
ZEDA = v I)LRH S DR E AR point).
BT (G91):
Distance and the direction from the initial point.
NBFMIFEITS 7Oy 7 THESLTRE W RaF#E | ] NoTE
ZITOBWITAY 7 TIESLTH, RESODT—FIFRES
nF¥tho Specify R in the block in which the hole machining is
specified. Otherwise, the data of R is not stored.
Q 1 @& DYAHE Depth of cut per cut
= J noTE
1. RHEFTEEEITS>TOv I TESLTLLIEE W, W&+ | 1. Specify Q in the block in which the hole machining is
BMEETHhHRVWI OV I TESLTH, QEESDT—% specified. Otherwise, the data of Q is not stored.
FREINF A, 2. Specify Q as a positive value.
2. EDETHESLTILE,
P NETDRY o JLEERE Period of dwell at the hole bottom.
T ] noTE
D EIESIITEE T Ao P1000 11 D R £ /Lict b F | Decimal point must not be input for the period of dwell.
ERS P1000 corresponds to dwell for one second.




NBIFEEY A I

214 HOLE MACHINING CANNED CYCLE
EDRE (mm/min) Feedrate (mm/min)
S FHOEEE (min") Spindle speed (min~1)
<$#ERL[E#E > <The Number of Repetitions>
BUANHODERERICHD &=, @D RUEEEIES T 2 | When machining the holes of the same dimensions
LEFERT2E., OO IFNBITEEY 12 J)L% | arranged in equal intervals, it is possible to repeat the
BOERITOT, TAVZLDEETEEXT, same hole machining canned cycle by specifying the
|<| s number of repetitions following address L. The use of
i an address L can simplify programming.
1 L0EEDLETOY I TERBWBERTVEEA. R | ] NOTE
HTEETAIINLDOTF—FEIFETZEULET,
2 LIESEZKETZE. ‘LI EECIAED. 1 ENG T 1. At the position specified in the block containing LO, hole
THEFWET, machining cycle is not executed, but only hole machining
LO : NIBABEZRING FMIIFfTWET A, canned cycle data is stored.
L1~ 19999 : #8 LB T NRBITEEY A 7 )LZE | 2. IfLis omitted, it is designated as “L1”, and hole
TULET, machining cycle is executed one time.
3. L2~19999 #IESIT DBEIE. 1V I LAVYILIES L0: Hole machining cycle is not executed after positioning
T, BOONUBEIESLTLEI W, at the specified hole position.
FTY 21— NESTEIDREBEIESTEE. B L1 - L9999: Hole machining cycle is repeated by the
DB (F—7iE) T £S5 LR UEIKS. ) number of times specified by address L.
HIFMIZITWET, 3. If“Ln” (n = 2 to 9999) is specified, specify the position of
@i : the first hole using an incremental command.
) . If an absolute command is used to specify the position of
y . the first hole, hole machining cycle is repeated the
G91 G99 G81 X15.0 Y10.0 Z-25.0 R-27.0 F100 L3; specified number of times at the first hole position.
+Y Example:
45 G91 G99 G81 X15.0 Y10.0 Z-25.0 R-27.0 F100 L3;
35 +Y
25 45
15 35 Eolg _Machining
osition
| | | | 25
1 1 1 1 > +X
10 25 40 55 15
> X
10 25 40 55
, fIERSE (X, YE) XL TOA YRI5 VIE In-position width for the operation of positioning axes
(mm) (X, Y) (mm).
g ] noTE
1. EFERYINIFLESEY Y TINTET5BE50ME | 1. Specify only when high-speed drilling cycle or high-speed
LTSV, tapping cycle is executed.
2. AVRIYY 3 VIROESEHEIE 1 ~ 999.999 mm T, 2. The in-position width can be specified in the range of 1 —
999.999 mm.
J ZEITHLTOA YRY Y g 18 (mm) In-position width for the operation of Z-axis (mm).

s

] noTE

1. BERYIIMNTELZEEEY v 7ITET555DHE
SLTLES W,
2. AVIRYY 3 VIBOIESEHE(E 1 ~ 999.999 mm TT,

1. Specify only when high-speed drilling cycle or high-speed
tapping cycle is executed.

2. The in-position width can be specified in the range of 1 —
999.999 mm.
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G80 NBTEEY A 7ILFv >l

s

Hole machining canned cycle cancel

tJ noTE

=W\,
G81IX Y Z R F ;

GO0 X_Y_;

(Y8
G81X Y Z R F_;

X_Y_;
NHFEES 1V ILZEET

nxY,

X, Y MOBBOH T, NHFEEY 12 ILEETUE

1. RBPEETAVILBE-FILBOT, —EESTDE
FroE/lEndETRESNET, NHFTIMIERTE
&, G80 Ffcld 01 7 IL—7dD G O— R (G0o, Go1,
G02, GO3) TARABIFEET A VL EFroEILLTLE

2. GBOZEDT DL, NBUEETAV/ILDGI—R
(G783~ G89) LI TH&L Rm. ZREFr>E/LE

EN

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 a G
code of group 01 (G00, G01, G02, G03) to cancel it.
G81X_Y_Z_R_F_;

GO0 X_Y_;

Only X- and Y-axes are moved, the hole machining
canned cycle is not executed.
G81X_Y_Z_R_F_;

X_Y_;

The hole machining canned cycle is executed.

2. If G80 is specified, the R and Z points are canceled in
addition to the G code (G73, G74, G76, G81 - G89)
calling for the hole machining canned cycle.

4
=

A

NBITEEY A 7L ERTLTWSERPT, FEEEL) RY
vERR I (VEYR) F—2RUTELBEEZTIBE
d. RBIFMITE—F. RBIMIF—FRBI7IV7ENnEI,
MIZBERT S EERTPERLTLESZ W,
(WO FHEBEE. ASEH. HEHOKIE]

i

s

A WARNING

During the execution of a hole machining canned cycle, if
the operation is stopped by pressing the [EMERGENCY
STOP] (Emergency Stop) button or the | 7| (RESET) key, the
hole machining mode and the hole machining data are
cleared. To restart the operation, pay sufficient care.
[Unexpected machine operation, injuries, machine
damage]

] noTE

1. BRUOBIEEDRIDENH B EEDHEFTLTIIEE L,

2. RBTEETAI7INEERT D EEEFE. ENLUFEIIC MO3 %5 Wi
MO4 TEBMZRERS B TS W, Ny IR—=UYTHA T,
FBRERXT Y EVITTA LB LOCRBREY Yy EVY T AU )L %E
BR<o)

3. RBEETAZILE—RFBE XY ZRELOCHINEHDOT—5
DODWIhHNZDTOY ZILHNIE. RHBFEEZTONET,
XY Z RELUHMEOT—YDWINbEEHEVWIAY I T
F. RBIFBERITVWEEA, L XDPESShTHWTS,
R ILES ‘G04X_ ;" DHFE. RHFEFEIRITVEE A

4. RNMIF—% (QPRI,J) & R"RHFEENMTONZ 7OV Y
X, YZ RELONNME@OT—F DWThHhESDTOYY) T
EBHLTLIEET W,

5. RBWEET 7L OREE (X, ¥,2) cA—TAv 7, o
HlfEE ((Si0E. Dind) 28592 & KOCtoFlEmE («
hngh. ClERE) HBEBL. TORTASITEETA I ILHRTS
nFE9,

6. FEHOREGHEETS>NG FEET 1 7L (G74,G84) %#{EAT
3BE. TMIB (X,Y) 8LV vILEDS RAETOER
MEWESBAHITINIHERT &, NOVIBIEME (2) ICA
2FETIC. EWNEEROGIGELRWTENRHDET, TDL
SKRBEICIF. TEO7O07ZLDLS ICIBRLUEIHEIRE LR
WT, GO4ILLBRTTILERBITEBEOBICEBALTL£S
W

G84X Y Z R F S ;

G04 P_; RO /LZITV., B ITEMERLE
XY ;

GO4P_; RV )LE(TV, R&HTEEEL
XY

1.

The number of times the called hole machining canned cycle
should be repeated is required only when the cycle should be
executed repeatedly.

To call a hole machining canned cycle, the spindle should have
been rotated by M03 or M04, excluding back boring cycle,
synchronized tapping cycle, and synchronized reverse tapping
cycle.

In the hole machining canned cycle mode, if any data of X, Y, Z, 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,
R, or additional axis, the hole machining cycle is not executed.
However, even if X is specified, the hole machining cycle is not
executed if it is specified following G04 which calls the dwell.

Specify the hole machining data (Q, P, 1, J) in the block where hole
machining operation is executed. That is, the hole machining data
should be in the block which contains any of X, Y, Z, R, and
additional axis address.

If, in the block containing a controlled axis of hole machining
canned cycle (X, Y, Z), other controlled axes (additional axis, rotary
axis) are specified in the same block, other controlled axes
(additional axis, rotary axis) move first and the hole machining
canned cycle is executed after that.

In the hole machining canned cycle (G74, G84) which controls the
spindle rotation, if the cycle is executed continuously while the
distance from the hole position (X, Y) and initial point to the point R
is short, there may be cases where the spindle fails to reach the
required speed before it starts machining the hole in Z-axis
direction. If such a problem is anticipated, enter the dwell
command (G04) between machining of two holes, without
specifying the repeat number.

G84X_Y_Z R_F_S_;

G04 P_; dwell and the hole machining suspended

X_Y_;

GO04 P_; dwell and the hole machining suspended

X Y ;
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7. GOO~GO3 (M ZI—FDGI—R) ERBFEATETAIILD 7. If any of GO0 to GO3 commands (G code of group 01) is specified
EBSZzE—70Ov I TEST D&, RHEFTEET A 7IILDIESIE with a G code which calls a canned cycle in the same block, the G
EREINET, Floo FFRLRARDOWTIEE, ROLSICHEDF code calling a hole machining canned cycle is ignored. Other
ER addresses specified in the same block are executed in the
#Fo~3 OORRGSFEEYC27/)LDGI—R) following manner.

(#is 0 - 3; s a G code calling a canned cycle.)

Go#GLOOX Y _Z R Q P_F_L_;

GJGo#X Y _Z R Q P_F_L_;

¢ X, Yy Z o GO# (CfiE> T, IERDH %W\ SYIHI%Z1T Executes positioning or cutting according to
W9, the mode specified by GO#.

* R,Q,P L, ERENET, fcffL. Go# N G025 % Ignored. If GO# is GO2 or GO3, Ris
WiE G03 DBE. RIFFHIM¥E E U Tkt interpreted as a radius of arc.
nxdv,

O e LEINEY, Stored in memory.

8. NRBFEETAIIINESTEMI—RAA—TOY7ICIESEIN 8. Mcode is specified with the G code which calls a hole machining
BE. RUDMNBROOEEICM IA—RIEHI N, AIERDK canned cycle in the same block, the M code is output at the first
TE% IZETIES (FIN) ZF> T ROTMIICBD £9, BR positioning. After the completion of positioning, the hole machining

El#EZESLTWREGRIE. ROO1ELITM I— RHEHS cycle is started after checking the M code completion signal (FIN).
h\ ZnNBREHShEE A If the number of repetitions is specified, the M code is output only
in the first cycle and is not output thereafter.
9. G73~G89 LE—7AVZICTRD G A—RZEHLHENTL 9. Do not specify the following G codes with a hole machining canned
W, FTEEOGI—RERA—THOY7ICEST S L. G73~ cycle G code (G73 to G89) in the same block. If any of the G codes
G89 IFEITENFEH A, indicated below is specified with a hole machining canned cycle G
code (G73 to G89) in the same block, a hole machining canned
cycle G code (G73 to G89) is not executed.

* G04.. Kozl « GO4.......... Dwell

* G10... BE + G10.......... Data setting

e G11.. BEE—RFvrtll - G11......... Data setting mode cancel

o G52 A— 1V EEIZ SRR TE ¢ G52.......... Local coordinate system setting

oG53 M BT SRR + G53.......... Machine coordinate system selection

o G657 AREE U ¢ G65.......... Macro call

¢ G66.nn NV OE—FILHEH L (BEIESHEH L) + G66.......... Macro modal call (call after execution of axis

movement commands)

e G66.1...NTAE—FILEHL E7OVIFEHL) + G66.1....... Macro modal call (call in each block)

¢ G67 e NV AE—=FIIFEH L F v )L . G67.......... Macro modal call cancel

e GO2.n T — UV EIBRDEE ¢« G92.......... Work coordinate system change

10. G73~G89 LRA—T7Av 7 IC G40, G41, G42 =155 S 5 &, HE  10. An alarm message (P155) is displayed on the screen if the G40,
lc7Z—LAL (P155) MERRINET, G41 or G42 command is specified with any of the G73 to G89

commands in the same block.

11, TERBET—RAIC G783~ G XIS T S &, BEICT T— 11. An alarm message (P155) is displayed on the screen if any of the
I (P155) MEFREINEFT, G73 to G89 commands is specified in the tool radius offset mode.

12. G73~G89 £LA—7Av 7Ic G50.1,G51.1 ZIER T 5 &, PR 12. If the G50.1 or G51.1 command is specified with any of the G73 to
LZAXY.ZDEIFSZ—1 X—IOFRDEZEICRD T, G89 commands in the same block, the coordinate values of

addresses X, Y and/or Z are regarded as the center of the mirror
image function.

13. RETR D JLIESHIMTABVWABITEEY 1)L (G76, G81, 13. With a hole machining canned cycle (G76, G81, G85, G87) that

G85,G87) TlE. /8T X—% No. 1153 THRIEDMIIEE =B
53N NMIREZBELEITDINZRET DIEMNTEZXT, £
L. WNETRYTIIESHNTAZNHITEEY 1 7L (G783, G74,
(82, G84, G86, G88, G89) TIIFERTEXH A,

s NEDNMIBEZMLEIEZ (NETREFTVIETS>YA
7)
No. 1153 = 1 ({Z%#E%7%E)

s NEDNIBE.RSSIcHLEIEZ (NETA YRV Y3y
FrvIETD 914F)

No. 1163 =2
s MTEEZBESED
No. 1153 = 0
ERMAR L, 1" ANAEOMTHEEZALSES (NETHE

9:1‘/7’&17’)9/(7) NRESNTWERT,

does not allow the designation of a dwell at the hole bottom, how
the hole bottom operation is performed may be set using
parameter No. 1153. Using this parameter, whether priority is given
to the accuracy at the hole bottom or a shorter cycle time is
determined. This parameter cannot be used for a hole machining
canned cycle (G73, G74, G82, G84, G86, G88, G89) that allows
the designation of a dwell at the hole bottom.

» To improve accuracy at the hole bottom (deceleration check at
the bottom)
No. 1153 = 1 (standard setting)
« To further improve accuracy at the hole bottom (in-position
check at the bottom)
No. 1153 =2
« To give priority to shorter cycle time.
No. 1153 =0
Before shipping the machine, “1” (To improve accuracy at the hole
bottom (deceleration check at the bottom)) is set for this
parameter.
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1-1 NBIFEEYAVI—EFR
Hole Machining Canned Cycle List

BERGBIEEY A 7L OESTE ARNWBERAE LE

The operation methods called by the hole machining canned

BEEZFEHTWETD, cycle G codes, typical applications and cautions are described
here.
ad—Fk - e R—=Y . _
Code HaE HNE Page Function Description
G73 I=BE AN NU Y274 SEANRULINT A E 003 High-speed deep hole | Deep hole drilling
drilling
G74 ¥yvErs (Eh v TIT (5 v/N%(E 030 | Reverse tapping Tapping (tapper is used)
L) B9 3) (left-hand thread)
FEREEH Ry F T | FRY Y TII (7 v Non-synchronized Deep hole tapping cycle
v 74 0)L (Eta | ZFEBLGW) pecking reverse (no tapper is used)
L) (U85 X—% No. o33 | tapping cycle
1272.4 = 0) (left-hand thread)
(parameter No. 1272.4
=0)
FERBAXRIE Y v T Non-synchronized
Y1) (El) deep hole reverse
(J¥Z X—% No. 235 tapping cycle
1272.4 = 1) (left-hand thread)
(parameter No. 1272.4
= 1)
M29 G74 | AR ESY v E>V & Sy LT (9IS Reverse synchronized | Tapping (no tapper is
(L) BLiaWn) 230 | tapping (left-hand used)
thread)
BHAR R Y F oW RSy TIL (5w X Synchronized pecking | Deep hole tapping cycle
Ty TIHA0I (B | ZERLAGZW) reverse tapping cycle (no tapper is used)
U) (UYZX—% No. 233 | (left-hand thread)
1272.4 = 0) (parameter No. 1272.4
= o)
REARIGES v T Synchronized deep
A7) (ERlG) (X hole reverse tapping
T X—%No.1272.4 = 235 | cycle (left-hand thread)
1) (parameter No. 1272.4
= ’])
G76 T77AVIR—=U VT EfEERR—Y > 7T Fine boring High precision boring
(CEZ5IEhk< EEIC 248 (Boring bar is shifted
VT 8T B,) before retracting it.)
G81 2Ry KRUY VT L& KU JLINLT 219 Spot drilling Centering
EWARDORYILIIT /R E Drilling shallow holes
G82 AoV EIR=I>Y EE< hinThE 219 | Counter boring Spot facing
G83 RARUUYT RANRYIVINTRE 225 | Deep hole drilling Deep hole drilling
M237 INERARYILINT < | INERARYILINT (B Small-diameter deep Small-diameter deep hole
G83 IF 73> BENILTBEBEENE 206 hole drilling <Option> drilling (the arbor with the
7—N\ZHERT3) overload torque detection
function is used)
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g;: T RE ,I:a_g: Function Description
G4 YYD (BRL) | v 7T (§v/#E 08 Tapping (right-hand Tapping (tapper is used)
B93) thread)
FERBAR Y F T WYy TIL (5w /X Non-synchronized Deep hole tapping cycle
Yy THA0I)L (B | ZERALEW) pecking tapping cycle | (no tapper is used)
L) (JXZX—% No. 233 | (right-hand thread)
1272.4 = 0) (parameter No. 1272.4
= 0)
EREATRNSY v T Non-synchronized
1471 (Fl) X deep hole tapping
ZA—%No.1272.4 = 235 | cycle (right-hand
1) thread) (parameter No.
1272.4 = 1)

M29G84 | AR v B> T (B | v TN (9w /W& | 555 | Synchronized tapping | Tapping (no tapper is
L) FU&EW) (right-hand thread) used)
BBHRARYFVTFyY | RBRRY Y TIL (F v/ Synchronized pecking | Deep hole tapping cycle
10 (BrRU) | ZERLEW) tapping cycle (no tapper is used)
(JXZ X—% No. 233 | (right-hand thread)

1272.4 = 0) (parameter No. 1272.4
= O)

FEHRARS v T A Synchronized deep

70 (BRU) (Ut hole tapping cycle

X—% No.1272.4 = 235 | (right-hand thread)

1) (parameter No. 1272.4
=1)

G85 R—=U>7 =Tk E 221 | Boring Reaming

G86 A=y R—=YU> 7T 221 | Boring Boring

G87 Ny I R—U>T EEIMNSDR—Y > Back boring Boring from the back side

T (TEZANDEE (Boring bar is shifted

&L BIERCEEICYT 248 before inserting into and

kg 3) removing from the
workpiece.)

Ges R=U>T (7)) | R=U>TL opp | Boring single block Boring
70Oy UEL) stop

G89 R=yU>s R—U>JmT 222 | Boring Boring
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1-2 G81 ARy MRU YUY TH1UI
G81 Spot Drilling Cycle

G81 . BV RUINICLZEYZRNOIMIY. HBZEWN
RORYIMIRECFERLET,

R
Point R

G99 G98
1ZyvILR
Initial Point

«-- Bx%D

Rapid Traverse
<« YJHIED

Drilling (Cutting Feed)

G81 (RARY MRUUYTHALTIL) Tl BERYILIIT
MIZET,

0O szErvLMmTIc>WTE.
I (240 R—Y))

“ERRUIILINI. S&Y v 7

The G81 spot drilling cycle is used for machining a center hole
by a centering drill or drilling of comparatively shallow hole.

G98(G99)G81 X_Y_Z_R_F_,1_,J_;

In the G81 (spot drilling cycle) mode, high-speed drilling
operation is possible.

m For details of the high-speed drilling operation, refer to
“High-Speed Drilling and High-Speed Tapping Operation”
(page 240)

1-3 R=U2J8517)
Boring Cycle

G82 AV VIR=U2IHLUI)

G82 Counter Boring Cycle

NETRIZILZEFTSDT, LEDRIMITONRDRE DI
EAELEL. NEOEHEIN—CICEDET, BHICELSD
MIETS>E=IERLED,

|

|

|

R !

ZERY T Point R ¥
Point Z Dwel O ———— >3 ©

G99 G98

A= vILR
Initial Point

<« - - Bxb

Rapid Traverse
<« YIHIEXD

Drilling (Cutting Feed)

Since dwell is carried out at the hole bottom, accuracy of hole
depth in the blind hole machining and surface roughness at the
hole bottom are improved as well. The G82 counter boring
canned cycle is usually used for spot facing.

G98(G99)G82X_Y_Z R_P_F_,1_,J_;
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G82 (WU HR=U>THAT)L) TlE EERRVIILIIT In the G82 (counter boring cycle) mode, high-speed drilling

MNTAE, operation is possible.
L) s&RULMIIEOWTIE, “SERULINT. BEES v 7 LI For details of the high-speed drilling operation, refer to
T (240 R—7Y) “High-Speed Drilling and High-Speed Tapping Operation”
(page 240)
i : Example:
G82 DfEFfI Programming using G82
-« -- B&ED
Y Rapid Traverse
50 4 50 —I D JG)]%'J:\L;_; D
_‘i“ — ] Cutting Feed
P P
@ @ o
[5p)
d +X <
‘5 5
Z3.0 Z30.0
R =) (A=>vILR)
(PointR)  (Initial Point)
NETRTT)L01#
ROR@ DG DHE
Dwell at Hole Bottom for 0.1 Sec
Movement by G82 at Points 1 and
00001;
N1;
G90 GO0 G54 X50.0 Y30.0;.eevveeeieeieeeeeeeeeeeeceee @
GA43 Z30.0 H1 S1000 T2;..evveeeeeeiiiieeeeeciiieeeee e (a)
MOB; v eee e ee e eees e (b)
G99 G82 Z-5.0 R3.0 P100 F100; ........cccvveveeennes (c)
X=50.0; e eeeee e eeeeee e ® (d)
GBO: oo ()
(@ 1=¥ vl (Z30.0) ODNUEICTENIERD (a): Positions the tool at initial point (230.0).
(b) : 1000 min~" D [EE5EE T E8#IFE (b): Starts the spindle in the normal direction at 1000 min~".
(c): @ T G82 EEFT (c): Executes G82 at (D.
¢ Z5.0 e Zs= (NE) OWE Z coordinate of the point Z (hole bottom)
* R3.0 i R SADAIE Z coordinate value of the point R
¢ P100....iiiieieeeeene NETORD )UEHE 0.1 % Dwell period at hole bottom for 0.1 sec.
F# 1 [EERH 2D R () Spindle 1 turn time (sec)
B 60 (%) 60 (sec)
FHEEERE (Mmin) ~ spindle speed (min-")
=0.06 <0.1(%) =0.06 < 0.1 (sec)
@D TEE 1 EEMERERL FT, The spindle rotates more than one turn.
¢ F100.uiiiicieeeeeeee e, 3% D ERE 100 mm/min Feedrate of 100 mm/min
d) : @ T G82 BEFT (d): Executing G82 at (2.

(e): G2 DF vt (e): Cancels G82.
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G8s R—U v TH17)

G85 Boring Cycle

NEHNS RRICRD EZRBYIBEED [CBRDET, BHICU—
NPR=UYITMIZT5> &S IERLET,

R=
Point R v
< O<----0
| > O-—-—-—->»0
G99 G98
AZvILR
Initial Point
7=
Point Z
<« - - B0

Rapid Traverse
<« {JHIED
Cutting Feed

G85 (R=UyTHA7)L) TlE. &RRYILMIAITAE
ED

L) m#EruLmTiconTi.
T (240 —Y))

"BERUIIINI. S&RY v 7

The return to the point R in G85 is at a cutting feedrate. G85 is
usually used for reaming or boring.

G98(G99)G85X_Y_Z R_F_,1_,J

In the G85 (boring cycle) mode, high-speed drilling operation is
possible.

m For details of the high-speed drilling operation, refer to
“High-Speed Drilling and High-Speed Tapping Operation”
(page 240)

G86 IR—YU > JH1 )L (RUzxll)

G86 Boring Cycle (Dwell)

NETEHOEEMEEL T, BEDTRDET, BHIC
R=UYTMITZTO>EEERLET,

s

The spindle rotation stops at the hole bottom before starting the
return at a rapid traverse rate. G86 is usually used for boring.

] NoTE

HEIHEICHN X TR S oH. YHIEICHEDT UMIMTEE
Yo L > T VHIHOBEZERESND ESICBLE A,

I

I

I

I

Point R \J
O

R=
< O« —-——--
———————— > O .
_____________ 1= v LR
G99  G98 Initial Point

Point Z Spindle
Rotation Stop

(E$h1EER) (EHIEE)
(Spindle Normal Rotation) (Spindle Normal Rotation)

<« -- BxD
Rapid Traverse
«—— YIEIED
Cutting Feed

Since the cutting tool returns with the nose in contact with the
machined surface, the tool retraction trace is left on the surface.
Therefore, this canned cycle is inappropriate for boring which requires
high machined accuracy.

G98(G99)G86 X_Y_Z_R_P_F_;
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Ges R—U v IH1oIL (¥ 7IL7AyI{EL). G89g
K=Y ITHLIIL (Koz)

G88 Boring Cycle (Single Block Stop), G89 Boring Cycle
(Dwell)

VAN 5=

G88 DIN—UVTHA V)L (FE5IHKRE) Z21T5BE. NE
TEMOEEIMELL L. EOLSBFERIMELITAET,
LA L. R2DsH. FEBFN DL E . $IRIT
BERDS5IZHRVIIREBICLTLEEZ W,
WIHITRE7—IVHERELVTH. BROWRIE]

<G88>

R=UYTMIRTEDNET, RUT)LET>TH S EH
DEEIMEILELVLET, COEE, YU TILTOY JIEENE
MRS E, —BELELET,

BENEER A v F [ (&) /T 12V viLA
(G98) HBWER A (G99) FTEXENDTRENET,

|
1o
|

75 R R
PointZ @ PointR ) ¥ 1=vv )L
RG] S Eppy—— > 377770 nitial Point
i I ®____9 __ D cos(x#Em)
® G98 (Spindle

Rz )Lig FEOEEREL

> —y Normal Rotation)
Spindle rotation stop after dwell’ G99 (EHiERR)

G99 (Spindle Normal Rotation)

YV IIILT Oy JEENE R RGE. —RHELE
" Feed hold if the single block function is valid.

<« -- BxDb
Rapid Traverse
«— YIHIEXD
Cutting Feed

/\ cAUTION

In the boring cycle by G88, any manual operation is
allowed after the spindle has stopped rotating at the
bottom of the hole. However, before changing the
operation mode from manual, the cutting tool must be
extracted from the hole for safety.

[Interference between cutting tool and workpiece/Machine
damage]

<G88>

At the bottom of the hole where boring has been executed, the
cutting tool dwells and then the spindle stops. If the single
block function is valid, the machine enters the feed hold state.
When the [ [START] (Start) switch is pressed, the cutting
tool returns to the initial point level (G98) or the point R level
(G99) at a rapid traverse rate.

G98(G99)G88 X_Y_Z_R_P_F_;
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<G89>

G85 (R—=U>THa0)L) EEUBETIH. NETR
D) ETWET, R—UYIINIET 2 &SI, NEDRE
EANmEULEY,

|
|
|
R = I
Point R \/
< Q<----0
| > O--—--—>0
G99 G98
| 1ZyvILE
ZERRDUT)L Initial Point
Point Z Dwell
<« - - B&Dh
Rapid Traverse
<« YIHIED

Drilling (Cutting Feed)

G89 (R—UyTHa7)l) TiE. BFERYILININTAE
ERS

0O m#EruLmTiconTi.
T (240 —Y))

"BERUIIINI. S&RY v 7

<G89>

Although the G89 boring cycle calls the same movement
pattern as the G85 mode (boring cycle), it includes dwell at the
bottom of the hole so that the accuracy of the bottom of the
hole is improved.

G98(G99)G89X_ Y Z R P F ,1,J ;

In the G89 (boring cycle) mode, high-speed drilling operation is
possible.

m For details of the high-speed drilling operation, refer to
“High-Speed Drilling and High-Speed Tapping Operation”
(page 240)

1-4 FERRVUTHLI)L
Deep Hole Drilling Cycle

—EDYVIAHET, BIFDOMICRYIILZEXKZNBIFTA T
TY, TRICEBBHZENTTICRRNERY UV T ULERT,

The drilling cycles below, with intermittent feed, allow a deep
hole to be drilled without excessive force to the drill.

G73 EBERRNRIVVITH1I1L

G73 High-Speed Deep Hole Drilling Cycle

T—U DMENRS M WEESPHIEDSL BB, TRICHD
KITMNBEEDEET, TDLSBESEIC, 1IN T ZHELR
RSICYBHEELUTERLEY,

s

When drilling soft or viscous workpieces, chips are apt to wind
around the tool. This command can be used to cut the chips in
proper length.

] NoTE

ROEdIE /8T XA—5 No.8012 TRELFY,

The return amount “d” is set for parameter No. 8012.
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HEMINARE S, 0100 (= 01 mm) ARESNTWVWEY,

|
|
|
R & !
PointR ¥

O ———-- e
——————— >0
G99 G98
z = d A1ZovILR
Point Z < Initial Point

<« -- Bx%Db
Rapid Traverse
<« YJHIED

Cutting Feed

T

The default setting is “0.100” (= 0.1 mm).

G98(G99)G73X_Y_Z Q_R_P_F_,I
J_,

] NoTE

FRLAPREKTBIENTEXT,
G73 (BEFRARUUYTHAI)L) TE, BERUILINT
TR ET,

L) &R ULMICOWTE, “B®ERULINI, SRS v 7
T (240 R—3))

Address P can be omitted.

In the G73 (high-speed deep hole drilling cycle) mode,
high-speed drilling operation is possible.

m For details of the high-speed drilling operation, refer to

“High-Speed Drilling and High-Speed Tapping Operation”
(page 240)
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il : Example:
G73 OfEFH Programming using G73
Z30.0 (1=>+I)L&=)
(Initial Point)
N 1 51515.5
50 50 T
B o P <« — — 230 (R=)
\J® ®\J < (Point R) <--- B¥D
& R Rapid Traverse
i <~ D
¢ > le CuttiJrTg Feed
d
17
EVAHBETR T )L 01
Dwell for 0.1 sec after each infeed
RO.R@ D G73DEHE
Movement by G73 at Points @ and @
00001;
N1;
G90 GO0 G54 X50.0 Y30.0;.eevveeieeeeieeeeeeeeeeeeeee @
G43 230.0 H1 S1000 T2} ovvvooeeeeeeeeeeeeeeeee. @)
MIOB: oo (b)
G99 G73 Z-17.0 Q5.0 R3.0 P100 F100; .............. (c)
X500 e reveeeeeeereeeeeeeeeeeeeeeeeeeeeee oo (d)
GBO: e ovveeeeeeeeeeeeeeeeeeeeee e eeeee e eeene e )
(@) 1=y vI)LR (Z30.0) ODNUEBEICTENNUERD (a): Positions the tool at the initial point (230.0).
(b) : 1000 min~! O [E#REE T FEHIF S (b): Starts the spindle in the normal direction at 1000 min~".
(c): @ T G73 =HE1T (c): Executing G73 at (.
¢ Z170eeeeeeeeeeee Zm (NE) OB Z coordinate value of the point Z (hole
bottom)
¢ R3.0 i R RDAE Z coordinate value of the point R
¢ Q5.0 . 1[E]H D DYIAHE 5 mm Depth of cut per infeed cycle: 5 mm
¢ P00 BEVAHHETORD o)L 0.1 Dwell period after each infeed for 0.1 sec
© F100. i 1€ DERE 100 mm/min Feedrate: 100 mm/min
(d): @ TG73 &ELT (d): Executing G73 at @.
(e) :G7T3DF vl (e): Cancels G73.
G83FNKVILYTLIIL G83 Deep Hole Drilling Cycle

TOVRL 7 =2V D@D BWNEEY, TRICESMC LS
BYID K THHBBRIC. 2OV VI ZFERT D E. 1D
KTZBHLP IO ET,

s

When drilling a deep hole where coolant cannot be supplied
satisfactorily or drilling a workpiece which generates the chips
that apt to wind around the tool, G83 can be effectively used.

] noTE

JUFPS A dIE. /85X —% No.8013 THRELXT,
HEA AR E. 1.000 (=1 mm) NBESNTVWET,

V=
Point Z

1= v LR
Initial Point

The clearance amount “d” is set for parameter No. 8013.
The default setting is “1.000” (= 1 mm).

G98(G99)G83X_Y Z Q_ R P_F ,I_,
J_;
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T

] NoTE

1EHEDOYRAHAEQIF. 7UTITVABAdIDAEWNMEICLTL
720,
G83 CRARYUYTHATIL) TlE. SERVUILIITHT
-3

L) &R ULMICOWTE, “B®ERULINI, SRS v 7
T (240 R—3))

Infeed depth “Q” must be larger than clearance amount "d".

In the G83 (deep hole drilling cycle) mode, high-speed drilling
operation is possible.

m For details of the high-speed drilling operation, refer to
“High-Speed Drilling and High-Speed Tapping Operation”
(page 240)

M237 G83 INERN R YI YL I (AT aY)

THOLSIC, QDVAHAZIT> TWBRIGEER ML KR
HBESEZZITEE. BECQDUNAHEICELLESE. R
RMETITESLLED (ERXD) TRDFT, RIT, B
BICHIUIAIBAS U FS Y AEdDFRIETI TES
Uiz (CERxXD) TBEIL., RO Q DYIAHZITWE
T INPITWNERYJJLORGBIFIMIICERULED,

g

M237 G83 Small-Diameter Deep Hole Drilling Cycle
(Option)

As shown below, if overload torque detected signal is received
during infeed by the programmed amount Q or when a drill is
fed as much as Q, the drill is returned to the point R at the
semi-rapid traverse rate specified by I. In the next infeed, the
drill is moved at the semi-rapid traverse rate specified by | to
the point which is away from the depth drilled by the previous
operation by the clearance amount d, and then is fed by Q. Itis
possible to drill a small-diameter deep hole without the load
exceeding the preset level to the small-diameter drill.

] NoTE

1. ZOYATIILTIR, BEE MLV REEREST -\ zERL X
T BAEM NI REEEN Y —NEEBERTOFEEBRD E
—g_o
JUTFPZVABAIF. /XTA—% No.8084 THRELFT,
FRLZAQERBRBFEEZITOT7TAY I THERL TS
Wo RETBMEZTLBVWITOY IV TERSLTH, Q RETD
TYRRESNEEA
ZRELZAQIE EDETEHESLTILS W,
1EHEDDIAHEQR. 7U7ZTVRAEDLDKREWMEILL
TLIEEW,

6. BRI ZEBRLIHEEIE. TED/NIX—FICRESNIEZRE
BLZET,
* No. 8085 :

R Ah SUIHIFBMBEANDO P 7A—F D% D RE

+ No. 8086 :
NENS RAPTZV v ILANDREDEO®D HE

1. This cycle needs the use of an arbor that has the overload torque
detection function. Note that the arbor with the overload torque
detection function should be arranged by the user.

The clearance amount “d” is set for parameter No. 8084.

3. Specify address Q and R in the block in which hole machining
operation is specified. Otherwise, the data of Q and R are not
stored.

Specify a positive value for address Q.

Infeed depth “Q” must be larger than clearance amount “d”.

6. If lis omitted, the values set for the parameters below are used for

the semi-rapid traverse rate.

» No. 8085:
Feedrate for tool approach from the point R level to the cutting
start position.

* No. 8086:
Feedrate for tool retraction from the hole bottom to the point R or
initial point level.
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7. M237 DM O—RiE, /8T AX—% No.8083 CTEEI S EMNTE 7. The M code number for this function may set for parameter No.

F9, HMIMARE 237 NERESINTVWET, TD/ITAXA—F% 8083. Before shipping the M code “237” is set. When changing the
ZEIDEEMABTERINTOWRLWMESESZHREL TL setting by the parameter, use an M code number that is not used in
EE W, your machine.

M237;

G98(G99)G83 X_Y_Z_Q_R_P_F_I_;

ZRRoIT)L ]
Point Z Dwell ---0
»0
G988 T=¥vIL=
Initial Point
BER ML EEH
Overload Torque Detection
<«---B35xD
Rapid Traverse
<----ERHED
Semi-Rapid Traverse
<« YJHIED
Drilling (Cutting Feed)
L U FIEIE D REL (mm/min) Cutting feedrate (mm/min)
LI LTRSS INERANR YUY 7 BERRD EE Semi-rapid traverse rate to be used in the

(mm/min) 7NEANS R &Y Z Y v JLEA  small-diameter deep hole drilling cycle (mm/

DRDOE. LR AHNSYTHIFIAFIEA min), applied to tool retraction from the hole

OF 7O—FEDOXDEE bottom to the point R level and also to tool
approach from the point R level to the
cutting start position.

£l Example:
M237 G83 DERAE Programming using M237 G
+Y
A
50 50
730.0
s =
& Dl HEEAL et ot
@ @ o
@ - - — — FE&ED
A ' 73.0 Rapid Traverse
< > +X (RR) . ;@gpa;g 5
(Point R) Semi-Rapid Traverse
< TIHED
d Cutting Feed
M 17
RO 8@ D M237G83 DE=E
Movement by M237 G83 at
Points ) and @
Of1;
N1;
G90 GO0 G54 X50.0 Y30.0;.ccceeuuieeiieecieeeeeeeieeen @ ®
G43 Z30.0 H1 S1000 T2;.ueueneeeeeeeieeeeeeee e A4 =Y v I)LE (Z30.0) OfIEICT Positions the tool at the initial point
ENMIERD (230.0).
1Y 01 SN 1000 min~! WEENEE cEEFs:  Starts the spindle in the normal
direction at 1000 min~".
M237;

G99 G83 Z-17.0 Q5.0 R3.0 F100 11000; .................. @ T M237 G83 &= E1T Executes M237 G83 at (1.
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« Z-17.0 « Z-17.0
ZE (WE) OFIE Z coordinate value of point Z (hole
« Q5.0 bottom)
1 El#%H 1z D DYHAHE 5 mm + Q5.0
« R3.0 Depth of cut per infeed cycle:
R EOfE 5 mm
» 100 . Sigordinate value of the point R
413 D S 100 mm/min - P
", - | - F100
FEFIX DR 1000 mm/min Feedrate: 100 mm/min
+ 11000
Semi-rapid traverse rate:
1000 mm/min
X800 et ettt @ T M237 G83 X =E{T Executes M237 G83 at (2).
G800, e M237 G883 DF v >t Cancels M237 G83.
1-5 YvEYTHALII

Tapping Cycle

M29 G84, M03 G84 RHi= /IERBKX Yy v EV TH 1)L
(HRUL)

M29 G84, M03 G84 Synchronized/Non-Synchronized
Tapping Cycle (Right-Hand Thread)

BEBARXS v EY T UL TE. THOEERE Z#HDXDE
HEICEET S0, ARUEMITZEEI, BEOSL
Gy EVITPMTAET,

FEEIR T v EV TV AT T, FTEORERE Z #DxED
ENRBLELA, DI, DA TIILTIE Ty
ERLEI,

<EBRIvEYITHALUIL>
<Synchronized tapping cycle>

M29 S_;

In the synchronized tapping operation, accurate tapping
operation is possible since the spindle rotation and the Z-axis
feed are constantly synchronized to machine the right-hand
thread.

In the non-synchronized tapping operation, the spindle rotation
and the Z-axis feed are not synchronized. Therefore, a tapper
is used if tapping operation is executed in the nonsynchronized
tapping mode.

G98(G99)G84 X_Y_Z_R_P_F_(,RO1)(,S_),I_,J_;

<¥RHRYYEYTHL1IIL>

<Non-synchronized tapping cycle>

Spindle Normal Rotation

MO3 S_;
G98(G99) G84 X_Y_Z R_P_F_(,R00),1 ,J_;
F ol IFER
Z R
FEADEERFLE
Point Z

Spindle Rotation Stop

o —

FED[ElER(F I

(A D &) "
O Spindle Rotation Stop <o Ea%i(?ﬁaverse
! (only in the synchronized

e e 783 D

tapping cycle) Cutting Feed

-—->»>0 A=Y vI=R
7 & G99 \\GQS Initial Point
. P R & R
BRI PointR KT/l EWMER

Spindle Reverse
Rotation after Dwell

P
&
LI EDRERE (mm/min)
(FHOTEEE x v F)
¢ CROT oo

BT v EY T A 7ILiES (BKAREE)

Spindle Normal Rotation after Dwell

ZEBLIVORALNIERED RS /LK  Specifies dwell period at point Z or after

returning to point R.

Specifies the feedrate (mm/min)
(spindle speed x pitch).

Specifies the synchronized tapping cycle
(can be omitted).
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¢ JROO e EEBRY Y EYTHATILIES
O S e ZENSRAEFTRD EEDOFHOEmRE

(min™")

s

Calls the non-synchronized tapping cycle.

Specifies spindle speed for return from point
Z to point R (min‘1)

] noTE

1.

2.

3.

S " DESRE. FRPRNIvEY TV TRIESTERY
/.L/O

S DIESICEVT, ZAHNS REAXTRD & EDFHHEEHE
EOEN, MIKOFHEmREDELDEVWES, ZEN5R
AETRS EEOTHEEEREDMEIE. ML OT#HOEEE D
fEICEDET,

S PTERAULEZEDS RRTTRESD & EDIHERRE .
G80 3 % L& GO0, GO1, G02, GO3 THF v v EILanKd,

1.

3.

“, S_” cannot be specified in the non-synchronized tapping cycle
operation.

If the spindle speed specified in “, S_” for the return from point Z to
point R is lower than the spindle speed used in machining, the
spindle speed specified for return is replaced with the spindle
speed specified for machining.

The spindle speed specified in “, S_” for the return from point Z to
point R is canceled by specifying the G80, G00, G01, G02, or G03.

@ M29 G84 (RIS wvEYTH A UI)L) LUV M03G84 (GERHE @ In the M29 G84 (synchronized tapping cycle) or the M03 G84

RV EYTHATIL) TR &ERY Yy TIIMTAET,

QD) s=msy v 7mTiconTid,
T (240 R—Y))

“ERRUIILINI. S&Y v 7

operation is possible.

(non-synchronized tapping cycle) mode, high-speed tapping

Q:J For details of the high-speed tapping operation, refer to

“High-Speed Drilling and High-Speed Tapping Operation”

(page 240)
il : Example:
M29 G84 (RHAR Y vE> T IL) DOERHI Programming using M29 G84 (synchronized tapping
cycle)
+Y <---- B&xD
50 A 5 Rapid Traverse
1E#R <« YJHEED
Normal Rotation Cutting Feed
C) C) QETEEHW)@@E{%&
@ D7 g @E%Dg @ D M29Ged [ - 02300 (- =37 JLg)
- ) (Initial Point)
6 »+x  Spindle Rotation Stops >
at the Hole Bottom.
Movement by M29 G84 SR
at Points @ and @ Reverse Rotation | 75.0 (R 1)
20 (Point R)

O1;
N1;
G90 GO0 G54 X50.0 Y30.0;..cceecuvveeeeeecieeeee e

G43 Z30.0 H1 T2;

M29 S400;

G99 G84 Z-20.0 R5.0 F800 (, R01) , S1000;

G54 DT —UEZERICED, @ I
TENEXED THERD

A Zv)lm (Z30.0) DNIEICT
BENE%D THRERSD

s

Positioning at @ at a rapid traverse
rate in the work coordinate system
called by G54

Positioning at initial point (Z30.0) at
a rapid traverse rate

] noTE

THOEEIELUICRETY,
R Y v EY 75D

@ TRBRY v YT A T
(M29 G84) %17
1000 min~' DX EEEREE T, Z A
NS REETER
§somer
— TEEEREE (min) x Ky F
(mm)
=400 x 2 = 800 (mm/min)
@ TEBRY v EYTHA I
(M29 G84) %= FE{T
EER Y vEY TSIl (M29
G84) MFv LI

The spindle rotation is stopped.

Calling the synchronized tapping
cycle

Executing the synchronized tapping
cycle (M29 G84) at @

The spindle rotates at 1000 min~"
when the cutting tool returns from
point Z to point R.

@, Feedrate F
=Spindle speed (min~") x Pitch (mm)
=400 x 2 = 800 (mm/min)
Executing the synchronized tapping
cycle (M29 G84) at (2

Canceling the synchronized tapping
cycle (M29 G84)
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i : Example:
M03 G84 (GERIEAR Y v E>VJH 1 2)L) OERS Programming using M03 G84 (non-synchronized tapping
cycle)
+:( <---- X0
50 50 Rapid Traverse
T -« HED
A~ A~ Normal Rotation Cutting Feed
\J® ®\J
8 Q%T“Wl)bgg\ 02300 (1 =¥ ¥ L)
=@ D G84 D - ' I ST
< +X Dwell at Hole Bottom = (Initial Point)
Movement by G84 at
Points M and @ s
Reverse Rotation | 75 0 (R )
A 20 (Point R)

O1;
N1;
G90 GO0 G54 X50.0 Y30.0;..evvvveeerieeeeeeeeeeeeeeeeeeeeeenn,

G54 DT—VEERICED, @I
TEMNRXD TRBERD

A=Y v)LE (Z30.0) DAEICT
BENRZED TRERD
400 min~! D EIERRE T8 Fix

@ THERBRY Y EYTHA I
(G84) ==E1T
BRI 20mm ETYVEYTETWN
x99,
Pxomer
= TEHEEEE (min') xEyvF
(mm)
=400 x 2 =800 (mm/min)
ZEDiES R, Z- (20- EERFOD
5y RDEVE) ZESL T LS
Uy
@ THRBRYYEYTTA I
(M03 G84) %= E{T

EREBRY v EYTH )L (MO3
G84) DF v

Positioning at @ at a rapid traverse
rate in the work coordinate system
called by G54

Positioning at initial point (Z30.0) at
a rapid traverse rate

Starting the spindle in the normal
direction at 400 min~"

Executing the non-synchronized
tapping cycle (G84) at @
Tapping is executed to depth 20 mm

@ Feedrate F
=Spindle speed (min~") x Pitch (mm)
=400 x 2 =800 (mm/min)
For the Z-axis point, specify “Z — (20
— tapper elongation in normal
rotation)”.

Executing the non-synchronized
tapping cycle (M03 G84) at 2

Canceling the non-synchronized
tapping cycle (M03 G84)

M29 G74, M04 G74 R /FEREBREY vy EV TH 1Y

L (ERU)

M29 G74, M04 G74 Synchronized/Non-Synchronized

Reverse Tapping Cycle (Left-Hand Thread)

BERE Y v EY TP )L TR, ZBDEERE Z #DixED
ENBICERYT ). ERUEMNMITSESC. BEDS

WY EYIPMTAET,

FEEARG S v EV TV A TILTIE FMOBERE Z 8o
DA TILTIR, TR

DENEILETA. Do,
ZEALEY,

<ERAFEFYETHLIIL>
<Synchronized reverse tapping cycle>

M29 S_;

In the synchronized reverse tapping operation, accurate
tapping operation is possible since the spindle rotation and the

Z-axis feed are constantly synchronized to machine the

left-hand thread.

In the non-synchronized reverse tapping operation, the spindle
rotation and the Z-axis feed are not synchronized. Therefore, a

tapper is used if tapping operation is executed in the
nonsynchronized tapping mode.

G98(G99) G74X_Y_Z R_P_F_(,R01)(,S_),1_,J_;
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<¥RHREYvEVITHALIIL>

<Non-synchronized reverse tapping cycle>

Spindle Reverse Rotation

FHOEIERELE
(FIEA D H)

O-=— Spindle Rotation Stop

M04 S_;
G98(G99) G74X_Y_Z R_P_F_(,R00),1_,J_;
TR
Z =
FEADEER(Z1E
Point Z
Spindle Rotation Stop

7z

N o)Lk ERIEER
Point Z

Spindle Normal
Rotation after Dwell

P
Bl
S EDHERE (mm/min)
(EHEEREE < v F)
¢ VRO e REARE Y v e T A T IIES
BE
¢ JROO ..o FEREAE Y v E VTS U ILIES
S S TSR ZENSREXTRS EZOTHMOEREE

(min™")

s

(only in the synchronized
tapping cycle)

= 1}

>OGg8 Initial Point

R ;\

Point R

<---- XD
RN Rapid Traverse
Spindle Reverse Rotation YIEED

Cutting Feed

ZEBIORALNERED R )L Specifies dwell period at point Z or after

returning to point R.

Specifies the feedrate (mm/min)
(spindle speed x pitch).
A& n] Specifies the synchronized reverse tapping

cycle (can be omitted).

Calls the non-synchronized reverse tapping
cycle.

Specifies spindle speed for return from point
Z to point R (min‘1)

] noTE

1.

Q) s=ms v 7mTiconTid,

“ S " DESIE. ERPREY v EYIH A UL TIRIESTESE
Ao

S DESICEVT, ZAHNS REAXTRD & EDFHEEE
EOEN, MIKOFHEmREDELDEWEES, ZEN5R
AETRS EEOTHEEEREDMEIE. ML OT#HOEEE D
fEICRDET,

CSNTEAULEZEDS RRTTRESD & EDIHERRE .
G80 3 % L& GO0, GO1, G02, GO3 THF v v EILanKd,

& M29G7a (BB v CY YA L) B &V MO4GT4
GEREBES v EX 51 2 )L) Tl BEs v TMIHATT
Z‘.ia‘o

CESRRUILINI. E&Y Y 7N
I (240 R—Y))

1.

“, S_" cannot be specified in the non-synchronized reverse tapping
cycle operation.

If the spindle speed specified in “, S_” for the return from point Z to
point R is lower than the spindle speed used in machining, the
spindle speed specified for return is replaced with the spindle
speed specified for machining.

The spindle speed specified in “, S_” for the return from point Z to
point R is canceled by specifying the G80, G00, G01, G02, or G03.

@ In the M29 G74 (synchronized reverse tapping cycle) or the
MO04 G74 (non-synchronized reverse tapping cycle) mode,
high-speed tapping operation is possible.

Q:J For details of the high-speed tapping operation, refer to

“High-Speed Drilling and High-Speed Tapping Operation”
(page 240)
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Bl :

M29 G74 (REAREY v EY T 7)) OEERB

+Y
A
50 50
D <%
@ OadIE
<
o1,
N1;
G90 GO0 G54 X50.0 Y30.0;

G43 Z30.0 H1 T2;

M29 S400;.........cceiiriie

G99 G74 Z-20.0 R5.0 F800 (, R01) , S1000;

Bl :

+X

M04 G74 GEREAREY v EVTH7)L) DOERB

Example:

tapping cycle)

Programming using M29 G74 (synchronized reverse

<---- FixD
Rapid Traverse
e <« UIHIED

Reverse Rotation Cutting Feed
TN T EEH D [O]ER(= 1
R O.R @ O M29 G74
DE)= D --02Z30.0 (1 =¥ v IJLR)
Spindle Rotation Stops > (Initial Point)
at the Hole Bottom.
Movement by M29 G74 Fon
at Points @ and @ Normal Rotation | 750 (R )

A 20 (Point R)

G54 DT—UEEERICED, @I
TENRBEED TRIBERSD

A4 Zv)la (Z30.0) DNIEICT
ENEXD THREBERSD

g

Positioning at (D at a rapid traverse
rate in the work coordinate system
called by G54

Positioning at initial point (Z30.0) at
a rapid traverse rate

] noTE

EMOETELE UICRETT
REARXY v EY VS

@ TRBREY Y TFA )L
(M29 G74) #E{T

1000 min~' D EEEIEEE T, Z &

M5 RRETER

@ eozEr
= TEHEEEE (min™!) x EvF
(mm)
=400 x 2 = 800 (mm/min)

@ TREBREY Y EYTTA I
(M29 G74) %=E1T

G74) OF vt

Example:

tapping cycle)

BEEREY v EY T 7)L (M29

The spindle rotation is stopped.

Calling the synchronized tapping
cycle

Executing the synchronized reverse
tapping cycle (M29 G74) at D

The spindle rotates at 1000 min~"
when the cutting tool returns from
point Z to point R.

@ Feedrate F

= Spindle speed (min~") x Pitch

(mm)

=400 x 2 = 800 (mm/min)
Executing the synchronized reverse
tapping cycle (M29 G74) at @
Canceling the synchronized reverse
tapping cycle (M29 G74)

Programming using M04 G74 (non-synchronized reverse

<---- L)
50 1 50 B Rapid Traverse
BER -« D
Reverse Rotation Cutting Feed
jon) D
e O RET RS 1)L O, \
° R@ D G74 DEYE < -0230.0 (- =2 ¥ JLs)
Gl +x  Dwell at Hole Bottom > (Initial Point)
r Movement by G74 at
Points 1) and @ i 7
Normal Rotation | 75 o (R &)
A 20 7 (Point R)
O1;
N1;

G90 GO0 G54 X50.0 Y30.0;.cceeeeeiieeeeeeeeeeeeee Positioning at @ at a rapid traverse
rate in the work coordinate system

called by G54

G54 DT —UEIZRICE D, DI
TEMNERXRD THERD
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1=y v )LE (Z30.0) DAIEICT
BENEED TAUBERD
400 min~! D EIERERE T T HpPEE

@ THEREBREY v YT A
JL (M04 G74) %17

Positioning at initial point (Z30.0) at
a rapid traverse rate

Starting the spindle in the reverse
direction at 400 min~"

Executing the non-synchronized
reverse tapping cycle (M04 G74) at

RE20mm ETHEY Y EV T ZLT

W9,

& oz
= FHWEEEE (min™!) x By F

(mm)

=400 x2 =800 (mm/min)
ZEDIES A IE. Z- (20- IR
ZvIRDFEOE) ZESL TS

W,

@ THEREBREYVEYTHA Y
JU (M04 G74) %=ZE1T

JERIEARE Y v EY TS AU
(M04 G74) =+ >l

Reverse tapping is executed to
depth 20 mm.

@ Feedrate F
= Spindle speed (min~") x Pitch
(mm)
=400 x 2 = 800 (mm/min)
For the Z-axis point, specify “Z —
(20- tapper elongation in reverse
rotation)”.

Executing the non-synchronized
reverse tapping cycle (M04 G74) at
@

Canceling the non-synchronized
reverse tapping cycle (M04 G74)

M29 G84, M03 G84 A=t /FIERERRY ¥ T & v TH
1421 (FhU)

M29 G74, M04 G74 RN /IEREARNR Y X TFES v 7
B (ERU)

M29 G84, M03 G84 Synchronized/Non-Synchronized
Pecking Tapping Cycle (Right-Hand Thread)

M29 G74, M04 G74 Synchronized/Non-Synchronized
Pecking Reverse Tapping Cycle (Left-Hand Thread)

8T A —% No.1272.4 =0
D=0 OFMBENRSHWE EPHWGES, TRICESML
PO FZBUBRSICYDIeHICERLET,

<HRL>
Q DYNAHZIFERTIT o> e, d EITWETRD., 5K
D Q DYHAFHEFETITWET,

<EhU>
Q DYIAHZHERTITo e, dEITEGLTRED., 25ICX
D Q DYPAHZEWEERTITWET,

Parameter No. 1272.4 =0

When tapping mild or viscous workpieces, long chips are apt to
wind around the tool. The commands above allow the chips to
be cut in an appropriate length.

<Right-Hand Thread>

After the infeed of a tap by “Q” with the spindle rotating in the
normal direction, it returns by “d” in the reverse rotation of the
spindle. Then, the next infeed is made in the normal rotation.
<Left-Hand Thread>

After the infeed of a tap by “Q” with the spindle rotating in the
reverse direction, it returns by “d” in the normal rotation of the
spindle, then the next infeed is repeated in the reverse rotation.
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T ] NoTE

RDOEdIF /XTA—% No. 8018 ICERE L T L& W, HMIMAK.  The return amount “d” is set for parameter No. 8018.When the
ROBEdEREINTWEEA, RDE dH/VT A —% No. 8018 (T machine is shipped, no data is set for “d”. The pecking tapping cycle is
BEINTWERWES, RyFU 7Ty T T)ILIFTVWEE A, Bl not executed unless the return amount “d” is set for parameter No.
ZIE. BDE d £201mm ERET 2HBE. /LT X—% No. 8018 [T 8018. To set “0.1 mm” for return amount “d”, for example, set “0.100”

“0.100" EAALTL LS W, for parameter No. 8018.
@1 CRBRY v EY I VI OEEREEEEE " (240 R—) @1 “Maximum Spindle Speed During Synchronized Tapping”
(page 240)
<M29 G84, M03 G84> <M29 G74, M04 G74>
FHhDEER(= I
. . Spindle
FED[OlER(= 1k Rotation Stop
Spindle Rotation
Sto g
A P TRIOEIRPLE T /
FHhO L= . _ Spind| . Q Spindle
THEER pindle == Reverse 7
Spinde | Q@ | Q ., Q | Spindle Rotation Stop Rotati |
Rotation Stop [ 2 ——1 Normal < otation ‘ \
\ / < Rotation i Z/R ( O’:— ———0 I/r:iti:al\/Pziljwl;/ﬁ
A= vILR Pointz O >0 — — — >0
ZR — ( 0= - ---O nitial Point G98
Point Z \ >OF —— _)898 G99
/ 1 G99 N H]‘IE HJH %\_ d R L.
. f ES i ollel p s EEpEER
K H]ilﬁﬁél;/y%ﬁ d Spindle Normal Eomt R Spindle Reverse
Spindle Reverse > R 5 kL Rotation after Dwell Rotation after
RotationDafteIT Point R TEEE N Dwell
we Spindle Normal
Rotation after
Dwell
<---- B30
Rapid Traverse
<« YIHIED
Cutting Feed
<ERARYFV TV THALTI> <Synchronized Pecking Tapping Cycle>
M29 S ;
G98(G99) G84X_Y_Z_ Q_R_P_F_S_(,R01)(,S_), | ,J_;
<¥kRBXRYFX2THYTHALII> <Non-Synchronized Pecking Tapping Cycle>
MO3S_;
G98(G99) G84X_Y_Z_Q_R_P_F_S_(,R00),1_,J_;
<ERARYFIITEYYTHLII> <Synchronized Pecking Reverse Tapping Cycle>
M29 S ;
G98(G99) G74X_Y_Z_ Q_R_P_F_S_(,R01)(,S.),1_,J_;
<}ERBARYF2THEF Y THLIIL> <Non-Synchronized Pecking Reverse Tapping Cycle>
M04 S_;
G98(G99) G74X_Y_Z_Q_R_P_F_S_(,R00), 1, J_;
P ZRBELVRALANIIVERKEDO R D )UK Specifies dwell period at point Z or after
Ei] returning to point R.
B e EDRE (mm/min) Specifies the feedrate (mm/min)
(EHHEFRRE x £y F) (spindle speed x pitch)
¢ JROT oo BERX S v EYTT17ILiES (AlKTIEe) Specifies the synchronized tapping cycle
(can be omitted).
e ROO ..o, FERHRY v EV T A TILIES Calls the non-synchronized tapping cycle.
LI T ZEDS RRETRD EEDQFMOERIE  Specifies spindle speed for return from point

(min~") Z to point R (min™")
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as

] NoTE

1. PRLRAQEEBLED, QQEIBSTD2ERYFVITHY TH
A IIIE TS BEDYvEYTHA 7L fThbNET,

2. " S DIESIE. FERPARYFVITIY THA UL TIFEST
=Xt A,

3. S DERICRVT. ZANS RAETRD & EDEHEEE
EDEN. MIKOTHEEHmEEDELDEWVEE. ZAN5R
BETRD & EDTHEEREDMEE. HMNLE O EhEEHTERE D
fEICHEDET,

4, S TERUNLZEANS RAFTRD L EDEMEFERE F.
G80 % % L\& GO0, GO1, G02, GO3 TH+ rEILanxd,

£ M20 Gea, M03 Gea (st / SERIIR Ry £ 275y TH1 7
L) £ &V M29 G74, M04 G74 (R /FEREAR Ry ¥ 7%
5y THALN) T BES Y IMINFLET,

L) sy 7MIicoVNTIE, “BERULMNI. S%5 v 71
T (240 R—3)

1. If Qis omitted or “Q0” is specified, a normal tapping cycle is
executed, but a pecking tapping cycle is not executed.

2. * S_" cannot be specified in the non-synchronized pecking tapping
cycle operation.

3. Ifthe spindle speed specified in “, S_" for the return from point Z to
point R is lower than the spindle speed used in machining, the
spindle speed specified for return is replaced with the spindle
speed specified for machining.

4. The spindle speed specified in “, S_" for the return from point Z to
point R is canceled by specifying the G80, G00, G01, G02, or G03.

@ In the M29 G84, M03 G84 (synchronized/non-synchronized
pecking tapping cycle) or the M29 G74, M04 G74 (synchronized/
non-synchronized pecking reverse tapping cycle) mode,
high-speed tapping operation is possible.

m For details of the high-speed tapping operation, refer to
“High-Speed Drilling and High-Speed Tapping Operation”
(page 240)

M29 G84, M03 G84 A=t / IERHANIENR Y v TH 1 )L
(BFRL)

M29 G74, M04 G74 R/ FEREANIENNEY v T 10
L (£ U)

M29 G84, M03 G84 Synchronized/Non-Synchronized
Deep Hole Tapping Cycle (Right-Hand Thread)

M29 G74, M04 G74 Synchronized/Non-Synchronized
Deep Hole Reverse Tapping Cycle (Left-Hand Thread)

IS A —% No. 1272.4 = 1 (HFEEDHRE)
TD—I DHMENRSH N EEPHNEE. TEICESHL:
PUIDLK T EBYURBRRSICYTDHDITERLET,

<ghUL>

Q DYHAHZEERTITo /e, RERETHEHETRENFI, X
lc. BRICII UGBS VTSV RE dDFRIETIE
ETEEL. BERXRD Q OYAHEEHETITWET,

<EhU>

Q DYNAHZWERTITo> /e, RAEFTEGECTRENDEFT, X
[c. BRICII UGBS PS5V REdDFRIEFTHE
ETEEL. BERXRD Q ODYPAHEFETITWET,

Parameter No.1272.4 = 1 (default setting)

When tapping mild or viscous workpieces, long chips are apt to
wind around the tool. The commands above allow the chips to
be cut in an appropriate length.

<Right-Hand Thread>

After the infeed of a tap by “Q” in the normal rotation, the tap is
returned to the point R in the reverse rotation. In the next
infeed, the tap is moved to the point which is above the depth
tapped in the previous operation by clearance amount “d” in
the normal rotation, then it is fed by “Q” in the normal rotation.

<Left-Hand Thread>

After the infeed of a tap by “Q” in the reverse rotation, the tap is
returned to the point R in the normal rotation. In the next
infeed, the tap is moved to the point which is above the depth
tapped in the previous operation by clearance amount “d” in
the spindle rotation, then it is fed by “Q” in the reverse rotation.
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RDOEdIF /XTA—% No. 8018 ICERE L T L& W, #MIMAK.  The return amount “d” is set for parameter No. 8018. When the
ROBEdEREINTWEEA, RDE dH/VT A —% No. 8018 (T machine is shipped, no data is set for “d”. The deep hole tapping cycle
BESINTWERWEE, FAYY THAIILIETVWERA. BIZXIE. is not executed unless the return amount “d” is set for parameter No.

RDE d Zz01mm &ERET HHBA. /N7 X—%F No. 8018 IC
“0.100" EAHLTLEE W,

L) “Bfy v Y o941 2 L0 MBS EEREE " (240 X—)

<M29 G84, M03 G84>

8018. To set “0.1 mm” for return amount “d”, for example, set “0.100”
for parameter No. 8018.

@1 “Maximum Spindle Speed During Synchronized Tapping”
(page 240)

<M29 G74, M04 G74>

éEjﬁ ge@ﬁif%t TEHOEEELE
; Spindle
Rotation Stop Rotation Stop
EHOEEELE EEEEEEE\ THOLEEEIE Etes
Spindle Rotaton , @ ,_ Q _,_Q |, Spindle Spindle \ @ _,_Q _,_Q | spindle
Stop [ 22— Normal @ Rotation Stop < Z=—>< Reverse T
\ / D — Rotation | \ / <ZZ—| Rotation !
> L Kt
P~ VD Sy P e VD S A
N >0 - — Z 2 30 Initial Point o, X >0 — — — — »0 Initial Point
\ \ G98 \ G98
| G99 . ; | G99
‘ / R )L, . : Rzl
NP VN FHhEE RN T
et d T d kUil
Sondle & WER >1<t R~  Spindle Normal , B > R&  Spindle Reverse
pindle Reverse Point R Rotation after ~ Spindle Normal Point R Rotation after
Rotation after Dwell Rotation after oint well

Dwell

Dwell

<---- Bi%D
Rapid Traverse

<« YIHIx

)

Cutting Feed

<ERXRNY Y TF1IIL>

M29 S_;

G98(G99)G84 X_Y_Z_Q_R_P_F_(,R01)
<JERHEAXNZFENRY v TH1 I >

M03 S_;

G98(G99)G84 X_Y_Z_Q_R_P_F_(,R00)
<RBXRFNEY Y THL 7>

M29 S ;

G98(G99) G74 X_Y_Z_Q_R_P_F_(,R01)
<¥REANBNEY v TH1 UL >

M04S_;
G98(G99) G74 X_Y_Z_Q_R_P_F_(,R00)

LI =
i
O e EDRE (mm/min)
(FHOEEE x v F)
¢ JROT o BHRY v T UILIES (BIETIEE
¢ ROO ..o, FERERY v EV TH 1 U ILIES

<Synchronized Deep Hole Tapping Cycle>

<Non-Synchronized Deep Hole Tapping Cycle>

<Synchronized Deep Hole Reverse Tapping Cycle>

<Non-Synchronized Deep Hole Reverse Tapping Cycle>

ZEBLIORALNIERED RS /LK  Specifies dwell period at point Z or after

returning to point R.

Specifies the feedrate (mm/min)
(spindle speed x pitch)

Specifies the synchronized tapping cycle
(can be omitted).

Calls the non-synchronized tapping cycle.

] NoTE

FRLZRQZEEBBULLD, QO ZHERT 5 ERNT Y TYA V)T
bnd. BEOY Y EYITTAIUNMTONET,

If Q is omitted or “Q0” is specified, a normal tapping cycle is executed,
but a deep hole tapping cycle is not executed.
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&) M20 a4, M03 Gea (Rt / SERMIRAS v 741 J L) B&
U M29 G74, M04 G74 (AR /FEREAZCRINE S » TH 1 T L)
TlE. BES Y IMIATIET .

L) sy 7MIicoVNTIE, “BERULMNI. S%5 v 71
T (240 —Y))

< M29 G84, M03 G84, M29 G74, M04 G74 IS %2 %
B>

VAN
FyINEFERAUEE. REICEDEHZEY vINHHRUTIA
BBICEDhET, RERYVINDHUVELDXKELEZIESL

TLIESE W,
BIHIIRE D —UDERELVTH, HMOMWIE]

s

@ In the M29 G84, M03 G84 (synchronized/non-synchronized deep
hole tapping cycle) or the M29 G74, M04 G74 (synchronized/
non-synchronized deep hole reverse tapping cycle) mode,
high-speed tapping operation is possible.

m For details of the high-speed tapping operation, refer to
“High-Speed Drilling and High-Speed Tapping Operation”
(page 240)
<Cautions on Programming Using M29 G84, M03 G84, M29
G74, or M04 G74>

/\ cAuUTION

For the tapping cycles, a tapper is used. The tapper is
elongated when it returns from the bottom of the hole to
the point R level. Therefore, the point R must be specified
in a larger value than tapper elongation amount.
[Collision or interference of cutting tool and workpiece/
Machine damage]

] noTE

1. IvEYTYA U I)LEER (¥ 7HIIH) . GEEEILE) R
GyERR = (VEYR) F—%28L TELREET S LBA.
Ty TET—INSEOHSRIThIERDEBA, TDEE, §
HEBNFETY v TEIR T EETREEHIMTT B &, PLC T
Z—/I (EX4415) N&EEL., V7 hF—Feic [#vy7REU] 1
KRShFES, VIbF— [y TRU] 2BTE. 75—LH
(EX4416) ICEDD XY, TORETEREED X1 v F [z
(+2) L. ZENRRETRD &, Yy T ET—UHSED
HEINTWET, FHE-—RTHMBEZTS>E. PI7—ALXY
T—IBLPVINF— [FyTRUL] HSEZXFT,

* 7 hF— [y TRU] & 7y 7IIAgHEELzEE
[CDHTRREINET,

2. AvEYITHAUIIEBERIOED BEPEHEEERENTT D
s —EDEYFORUIYINBWZH, ¥y EYTEMER, %
DA—NFZAREICEBHA—/NT1 RIL100% ICEESNE T,

3. YyEYTHAUILEER. —RKELEEZT>TH, RALANILA
DERBIENKRT I 2FTEIELEEAS

4. PRI vEYITHA VB LIOCREBREY v EY TSIl
. EHOLOEZELEIERETES LTSIV,

5 BEEBRYvEYITHAIILBLIOCRBRAEYYEY IS ILT
&, EBOOEEE ZEHOXDENEEAL WS, ¥ v/aE
AT 20EEHD £FEA,

<Kz ILOES

G844 DI YEYTHAIILELV G40y EYTH A

WICEWT, EDESBREZICRITIERBSIT 200 %

BBLEY,

1. If machine operation is stopped by pressing an [EMERGENCY
STOP] (Emergency Stop) button or the | 7| (RESET) key during
the execution of a tapping cycle (during tapping), it is necessary to
remove a tap from the workpiece. In this case, if the NC judges that
the tap can be removed manually, PLC alarm (EX4415) is
displayed and the [RETRACT TAP] (F6) soft-key appears. When
the [RETRACT TAP] soft-key is pressed, the alarm changes to
(EX4416). In this condition, press the axis feed switch [+Z].
When the Z-axis is moved back to point R, the tap is removed the
workpiece. When the axis is moved manually, the alarm message
and the [RETRACT TAP] soft-key disappear.

* The [RETRACT TAP] soft-key is displayed only when tapping
operation is stopped halfway.

2. During the 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 tapping cycle.

3. If the |io [STOP] (Stop) is pressed during tapping cycle, the cycle
does not stop until the cutting tool returns to the point R level.

4. Call the synchronized tapping cycle and synchronized reverse
tapping cycle in the state the spindle is stopped.

5. In the synchronized tapping cycle and synchronized reverse
tapping cycle, it is not necessary to use a tapper since spindle
rotation and Z-axis feed are synchronized.

<Dwell Command>

The following explains necessity of the dwell in the G84
tapping cycle and the G74 reverse tapping cycle:

kol

Dwell

BSLEW

To Be Specified Not Required

N

HE

IEFEDOR

S PNOZIN
Tap Hole Shape

Through Hole
Blind Hole
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FD?\,;{L R ) BESLEW To Be Specified Not Required
%gp/e\ar ﬁ%g}g%ﬁ () KFICHIBRZR L g:l\lltléz Depth Sizing No Special Restriction
ZEWDEDEIERKD ZENDEDEIES LD Tapper is pulled into the | Tapper is elongated

5y IDFRUE
Tapper Extension
Amount

5 v IROERY (HR)
T ROPICE] >R
DIAENFTT, RES
NEHUELFRUS
& TV IRRADRSH
IREBENFEIL T\

5w 7 BERZ R A 7R

& IRDEY (HBR)
MEENLET, ¥ v/
[Cix 20 ~ 30 mm 12
DEVDRBNH D £
TH., ERERICEDIRE
CIOF-YNEE ] e
Ao

hole from the feed stop
point of Z-axis by the
elongation. When the
tapper is elongated by
the set amount, the
built-in depth sizing
device prevents rotation

from the feed stop point
of Z-axis. Although,
tapper has allowance
for 20 to 30 mm
elongation, the actual
elongation amount
cannot be determined.

<D, BESNIE
TORUMIAITAE
T,

from being transmitted
to the tap so as to allow
tapping of specified
depth.

<HyNZFERTZEEZDFERE>

IIRNBEL TWEBEIE. NETY v/ DEmENH D
BEMROTHERETEET, ULHUL. LEEDRDBEIE. T
TS ISISRCBVWAES ETZE, 7y TOWEICHD
BHADET, D, EEDORICIKY v/IIREBITEST ()
R) WELHMAALDSDEFERLULET, ETEBEEZWNREL
e wIROAZOTITIE. RD F1, Fe, F3 OEEHNZH INT
WEd,

oogmn

<Precautions on Using a Tapper>

When tapping a through hole, elongation of the tapper tip at the
hole base can be ignored. However, in the case of a blind
hole, if the tapper elongates beyond the depth of the prepared
hole, the tapper is damaged. To avoid this, use a tapper with
built-in depth detection device when tapping the blind hole.
The following distances of F1, F2, and F3 are specified in the
catalog of the tapper with built-in depth sizing device.

_ ]

- AN

Fs Fy Fy

F1 & Gy TIRT—T Y>> TBWSFZS & | Contraction | Necessary if the tap fails to be engaged
LiceE, BLWENBWNSEICHET with the workpiece positively at the start of
EXS tapping.

F2 HEE WNETDEHEUVETY, FilE (L) Elongation Elongation at the hole bottom. This is an
H23WEPER (L l) OfUEcs: | Amount elongation of a tapper in normal
nxEd, (right-hand thread) and reverse (left-hand

thread) spindle rotation.

F3 Ay IHV5| EFRUDGE. EEHAIYERL TN SIk Elongation For right-hand thread, elongation when
=R nd T2 & EDOWERFDERVETT, amount the tapper is pulled out from the hole,
EEDHE ERUDBE. TEAEEL TrhSik | whenthetap | rotating in the reverse direction.

2 172 & ZEDIEEROMBVOETT, is pulled out | For left-hand thread, elongation when the
tapper is pulled out from the hole, rotating
in the normal direction.

<LEFDODRTRUDRS ZIERICMIUL WSS >
ETEBENMEDY v/ Z2ERALUTIII S & ROELDS
IKLTT7ATSLADRRBLVZRZRDET, 2L AU
ToOHRE. HSEXTERETHD., T—7DHEPTRD
BICED, Yy TOREBEDDFT,

T

<To Finish Tapping at Correct Depth in Blind Hole>

When machining a threaded hole with a tapper equipped with
depth sizing device, obtain the points R and Z to be specified in
a program as indicated below. Note that the values below are
theoretical ones. Actual depth of tapped holes will vary
depending on workpiece material and prepared holes diameter.

] NoTE

ZZTlE. ARUTHBELTWEY, LR UDHEIE. ITOEH
EAEABICHEDEITDOTEELTLLE W,

The following explanation is given assuming right-hand thread cutting.
For left-hand thread cutting, pay attention to the rotation direction
which is reversed from the explanation.
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e R BB + Position of point R
R
Point R
F+F,&DXK

Greater Than “F,+ F.”

R>F2 (EGROMERVCE) + Fs (PEROHFVE)

* ZRODAE

S
Tap Bottom

R > F2 (elongation amount at normal rotation) + F3
(elongation amount at reverse rotation)

 Position of point Z

7R
Point Z

VA

\

)

ZHRDNEZRDET,
Z=MELtDY Y TORSE - ‘F2 (EEGEOBRVE)

-
M8 x P1.25, RE 20 mm D ¥ v 7HIT% G84 TITLWE T,

TF UL $6.8 TES 25mm T,
FRTZYv/UE Fe=5mm,F3=7mm &ULET,

S300 MO3;
G99 G84 X_Y_Z-15.0 R15.0 P800 F375, R0O;...(b)

1
T

>
Z-20.0 Z-15.0

(@) : 300 min~" D [E#REE TE I
(b) : G84 ZEFT

=20-5=15(mm)

................................... Mooy
=5+ 7=12(mm)

RElE12mm £ D REWENKERD T,

R150 L&,

F= E8HEEERE (min~') x
= 300 x 1.25 = 375 (mm/min)

Kozl =

375

(a): Starts the spindle in the normal direction at 300 min™".
(b): Executes G84.

¢ Z15.0 e 2=%vTDRS —F2 (FEEOBUE)

R>Fe (EEROHEVE) + F3 (EEREFO

60(#) x F,
F (mm/min)

_80x5 _ ()

Determine the point Z position as:
Z = “Depth of tap specified in the drawing” — “F2 (elongation
amount at normal rotation)”

Example:

Tapping of M8 x P1.25, and 20 mm deep threaded hole in
the tapping cycle (G84).

Prepared hole: 6.8 mm dia., depth 25 mm

Tapper to be used: F2=5mm, F3=7 mm

1

Z = “Depth of tap” — “F2 (elongation amount
at the normal rotation)”

=20-5=15(mm)

R > F2 (elongation amount at the normal
rotation) + F3 (elongation amount at the
reverse rotation)

=5+7 =12 (mm)

Because the value to be set for the point R
must be larger than 12 mm, R15.0 is
specified.

F = Spindle speed (min‘1) x pitch (mm)
=300 x 1.25 = 375 (mm/min)

EwF (mm)

60 (sec)x F,
F (mm/min)

_ 60x5 _
= 375 =0.8 (sec)

Dwell =
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5y TDRE20mm Z ERECIMTIULIEWES., EOLSIER

)P EFHELE T, ETEED F2 (EGRFOMUE) 2
TN, Z-20mm ORI IR, FRUERCHBDO FH
o UN U, F2o DEE THEROTICE#MIELE L. WERL TR
T5 & BWRUICEDERT, #2T, P2 DELIFTHRTZ K
SIKTBfeplic. Rz ZziESUES,

To machine the thread to the depth of 20 mm correctly,
calculate the dwell period, specified by P, as indicated above.
When the tapper is elongated by F2 (elongation at normal
rotation), set by the built-in depth sizing device, the tap reaches
“Z-20" mm and further cut is not made. However, if the spindle
stops before the tapper is elongated by F2 and returns in the
reverse rotation, it causes the thread to be shallower than the
specified depth. Accordingly, it is necessary to specify dwell
for a proper period so that the tapper is elongated by F2.

REART v EY T 7 IO EHERSEGRE

Maximum Spindle Speed During Synchronized Tapping

BHERSY v EY T T A 7RO T ERELOERER Z T ICR
LERI,

et THERSREEZES U TRROMIZT>TH,
EMEORIIER EEBROT—7 EDERICK D, THRESOER
BEFGELRWGEELHBDET,

Maximum spindle speed during synchronized tapping
operation is indicated below.

Note that even if the maximum spindle speed indicated in the
table is specified, actual speed may not reach the specified
speed if the distance from the operation start point and the
workpiece is not sufficient for the spindle to accelerate to the
specified speed.

1aiE g FHRY v EY VREOHREE (BESKTORSEEGERE)
Machine Model Specifications Maximum Rotation Speed for Synchronized Tapping (Maximum
P Rotational Speed with the Low-Speed Winding)
12000 min™" 6000 min~" (2448 min™")
12000 min~"
(&HA) P -
NHX4000 12000 rin-" 6000 min~' (2066 min~ ")
(High-output)
20000 min™’ 6000 min~" (3568 min™")
12000 min™" 6000 min~" (2448 min™")
12000 min™"
(&HA) P -
NHX5000 12000 rin-" 6000 min~' (2066 min~ ")
(High-output)
20000 min™’ 6000 min~" (3568 min™")
8000 min™" 4000 min~" (2104 min™")
8000 min™"
BEhILY) - -
NHX5500 8000 min~1 2500 min™' (935 min™")
(High-torque)
15000 min™" —
8000 min™" 2500 min~! (935 min™")
8000 min™"
BEhILY) - -
NHX6300 8000 min~1 2500 min™' (811 min™")
(High-torque)
15000 min~"! —
1-6 EERYILII, SFY v 7T

High-Speed Drilling and High-Speed Tapping Operation

SERNUIIMNT, &&RY Y T EE RHFEEY A7)
ETHRICEIT2IETHIEEZEEL. RUILBLOTY 7D
INTERFEZ MY 2L TY,

High-speed drilling and high-speed tapping operations reduce
idle time during hole machining canned cycle to shorten drilling
and tapping cycle time.
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TRORGIFTEEY 1 7L WT, @, D, B ICAIEHRHT  Inthe hole machining canned cycle shown in the illustration

BEEDAVIRI Y VIBEREDICIEST DI EITED, below, by specifying a little larger in-position width for

@, @, B NOAEROK. TENT VRV 3 VIRIZIFTFRET  positioning at @, @), and (3, a cutting tool moves to the next

DEMNSHMURIC, ROMBICH> THEILET, Dz target point along an arc path from a point before reaching

H. @, @, B ICAIEBERDT 212D DFERB R L UORDAIE  these points (@, @, @3). This positioning movement reduces

LB T % & EDMNRFHE D 2 W EBHERENEIESNE T,  deceleration time at points @), @), and @3, acceleration time for
the positioning to the next target point, and also tool movement
distance in positioning.

@
[
[
O« —< "~
® @

I A VRIS 3 ViE (MR D)
In-position Width
(Positioning Axes)

S A VIR Y 3 ViE (Z #)
In-position Width (Z-Axis)

©)
@
|
|
® |@
@) 0= O — — —
®|o >0 —— - —>»0
® :@ @) o\
[
| » @0
[
| AVIRY Y 3 VigEREDICES
| When a Little Larger In-position
| Width is Set
[
|
® |
O= O« — — —
@|o o gp—
@@ )?@ O
|
| @fo
' 1
|
\/
<---- 2D
Rapid Traverse
<« YJHIEED
Cutting Feed
SRR YUIIIII. &&RY Yy 7iLiE. G73, G74, G81, G82, High-speed drilling and high-speed tapping are possible in a
G84, G85, GBY DRBITEEY 1 VI TITZAET, hole machining canned cycle (G73, G74, G81, G82, G84, G85,
and G89).

G98(G99) G73(G74, G81, G82, G84, G85,G89)X_ Y Z Q R P F_ L ,I_,J_;
as ] NoTE

A VRIYY 3 VIROIBESEHEIE 1 ~999.999 mm TI, IBEHEENAD  The in-position width can be specified in the range of 1 - 999.999 mm.
EBxEIESTZE. BEICT 7—L (P35) NERSNET, If a value outside this range is specified, an alarm (P35) is displayed on
the screen.
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BERYIIMI, &Yy 7NIICEY 5 E5EE

VAN 5=

A VRI Y avigiE. MIFER (20) h5 RAFETOIERL
DINZWVMEZIERLTLLEZW,
[TEET7—VDFH., BiHOmIE]

T

Precautions on Executing High-speed Drilling and
High-speed Tapping Operation

/\ cAUTION

For the “in-position” width, a value which is smaller than
the distance from the workpiece zero point (Z0) to point R
should be set.

[Interference between tool and workpiece/Machine
damage]

] NoTE

1. RHEFEETA7NICENT, BRUEHKLZ 28U EEST S
L BRUAYIRYY 3 ViglE, 2 BBUBEOAIERSDICD L
THEEMICBRDET,

G9:l (G98) G81 X40.0 2-25.0 R-27.0 F100, 10.2 , J0.3;

FEROTOTILICENWT, A VIRV Y 3 VIRDEMICIRZENME
[FRDESICIED TT,

1. If a value greater than “1” is specified for address L in a hole
machining canned cycle program, the set value remains valid for
the second and later positioning operation.

With the program indicated above, the specified value is valid for
the following axis movements.

0
| B 1
— EE3 BE 2 Movement 1
Movement 3 Movement 2 \
o= Rs
O - ____PantR__ o
| BE1F4 :
Movement 4 | BIE 5
| Movement 5
_ BE7 EhE 6 |
Movement 7 Movement 6
O< O« — — -
_______________ Ay ILR
O g s >O Initial Point
— Movement 8
<---- Bixh
Rapid Traverse
<« YJHIEED
Cutting Feed
A1 VRY Y 3 Vig In-position Width
)| »J N ,J
1[ElH BE 1 B — 1st path Movement 1 Valid —
e 2 — ki) Movement 2 — Invalid
B1E 3 — ki) Movement 3 — Invalid
BE 4 — B%h Movement 4 — Valid
2[E8 #ES5 B3 — 2nd path Movement 5 Valid —
EE 6 — m3h Movement 6 — Invalid
e 7 — 5 Movement 7 — Invalid
BES8 — B Movement 8 — Valid
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2. FROZ7OATVILICEVWT, R LA YRIY Y 3 VBN ERIC
1B EEI.

RDESICBDERT,

G9:I (G98) G81 X40.0 Z-25.0 R-27.0 F100, 10.2, J0.3;

2. With the program indicated below, the specified in-position width is
valid for the axis movement as indicated in the table.

J @
|
B{E 2

%¢1 iy
— E1E3 | Movemen
Movement 2
O:Movement 3 O — — _5
R=
e mm = RointR _ 54
| #fF4 I
Movement 4 : #HiE 5
HE7 EhE 6 Movement 5
[ Movement 7 Movement 6 v
O O« —— - -0
G_ —_— e o ——— — — — — — )
" mie ™
ovemen :Ié)jﬂg 1 | i}j'ﬂ? 9
— EfE 11 Movergent 10I Movement 9
Movement 11
< O — — —
I
e e e e e  —mm o AZIvIILR
- E1E 12 >0 Initial Point
— Movement 12 _‘ < mm- B3¢0
Rapid Traverse
<« YIHIEED
Cutting Feed
A VRI Y avig In-position Width
o | J )1 ,J
1 [EIH B 1 B — 1st path Movement 1 Valid —
e 2 — ) Movement 2 — Invalid
E1E3 — ) Movement 3 — Invalid
BIE 4 — % Movement 4 — Valid
2 B8 E1ES5 % — 2nd path | Movement 5 Valid —
B1E 6 — 5 Movement 6 — Invalid
ik 7 — E3Y) Movement 7 — Invalid
E1E8 — F=gy) Movement 8 — Valid
3[EEB E1EQ B — 3rd path Movement 9 Valid —
E1E 10 — E:ii3Y) Movement 10 — Invalid
ik 11 — E3Y) Movement 11 — Invalid
BhE 12 — Bih Movement 12 — Valid

2EIBDOY A 7L TIE. 1BIBDY A 7L TS UALIERDE
X#h) LT YRYYa Vg ((10.2) I FEMICKEDET,

(@fE5)

MIBROE (XE) WL TOA YRY Y 3 VIBEBRICT 2358
Bl 3EBRDYAIILDLSIC. BEAYRY Y3 ViE (,10.2)

EEALTLREW, (BF9)

2Ly ZBhic| LT YRY Y g Vgl DWW Tk, 1 BB D
YA 7ILTHES LA YRIY Y g V18 (,J0.3) A 2[EE. 3[EH
OYATIICEWTEEMITHRDET, (BIES8, 12)

3. TRORBIEETA 7L TE. EFEFVIIMTIETAEE A, 3.

T7AYR=U 2T
R=U>TH17)L (RUzb)

In the second cycle, the in-position width (, 10.2) specified for the
positioning axis (X-axis) in the first cycle is invalid (movement 5).

To make the in-position width valid for the positioning axis (X-axis),
specify the in-position width (, 10.2) again in the program as in
block [3] (movement 9).

Concerning the in-position width for the Z-axis, the in-position
width (, J0.3) specified for the first cycle remains valid for the
second cycle and the third cycle (movement 8 and 12).
High-speed drilling operation cannot be specified in the following
hole machining canned cycles.

Fine boring cycle
Boring cycle (dwell)
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0 GB7 e Ny OiR—=YU v Tg127)L Back boring cycle
- G88 MR=UyTH10)L (¥>7)L70vU{E Boring cycle (single block stop)

1b)

NRBITEEY A VIVDEE LA VIRY Y 3 VIBDEE

SERNUIIINI. &FY v 7ININTZ NG ITEEY 1 7
JL (G73, G74, G81, G82, G84, G85, G89) ICHWT, LoEh=
I LTA YRI Y 3 v ENCEEhEHRBLES,

1. G81 ARy b RUYYTHALTIL

Validity of In-position Width in a Hole Machining Canned
Cycle

This section describes in which movements the specified
in-position width is valid in hole machining canned cycles (G73,
G74, G81, G82, G84, G85, G89) where high-speed drilling or
high-speed tapping operation is permitted.

1. G81 Spot drilling cycle

@
'k 1
| Movement 1
E1E 3 EfE 2 ‘
Movement 3 Movement 35
O= -—==
S -
Movement 4
%1? 4 (4 G99
ovemen — s
A2V ILR “
i P B#ED
. s Initial Point Ra%id Traverse
<« RUUYT(YHEED)
Point 2 Point R Drilling (Cutting Feed)
A1VIRIYaviE In-position Width
ol dJ N ,J
B{E 1 a3 — Movement 1 Valid —
Bh{E 2 — T Movement 2 — Invalid
E{E 3 — 5N Movement 3 — Invalid
Bk 4 — B3 Movement 4 — Valid
2. GBR2ATVIR=DVTHA T 2. G82 Counter boring cycle
@
B 1
Movement 1
E1E3 E1E 2 [
EA(R™S TIL) O< Movement 3 Mov_enlerlt 2
Movement 4 (Dwell)
T T
__________ Movement 5
EE 5 G99
Movement 5
AZVvILm <---- B¥D
. A Initial Point Rapid Traverse
Point Z Point R «— RUUYZEIHEED)
Drilling (Cutting Feed)
A1VIRI > aviE In-position Width
ol i N ,J
Bh{E 1 a3 — Movement 1 Valid —
L — 5N Movement 2 — Invalid
Bh1E 3 — L Movement 3 — Invalid
E{E 4 — — Movement 4 — —
B{E 5 — B3 Movement 5 — Valid
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Movement

Movement 6

3. G8sh—Uvog1u)L
Q@
|
|
EhE 3 EpfE 2 I
Movement 3 Movement 2_5
O= —__
629_ __
EN{E 4 ENE 5
Movement 4 Movement 5
V=
Point Z Pomt R
1VRIYaviE
, | ,J
EP{E 1 axh —
EhE 2 — E:igY)
BE 3 — gy
BE 4 — E:igy)
BE 5 — B
4. GOR—UVTHA I (RUT))
B 3 Bk 2
EE4(RS L) O Movement 3
Movement 4 (Dwell) ¥
G99
B{F 5 >
Movement 5 R 6
7R
Point Z Pomt R
A YRY Y avig
, | ,J
Ep{E 1 axh —
BfE 2 — EigYy
BE 3 — i3y
BE 4 — —
EhE 5 — EiEY)
EhF 6 — L=k

A=V v)LER
Initial Point

Movement 1

3. G85 Boring cycle

25

<«---- FixD
Rapid Traverse
<« YJHIEED
Cutting Feed
In-position Width
) ,J
Movement 1 Valid —
Movement 2 — Invalid
Movement 3 — Invalid
Movement 4 — Invalid
Movement 5 — Valid
4. G89 Boring cycle (dwell)
Q@
|
| BHPE1
| Movement 1
ﬁ 122 v )LR <---- B0
Initial Point Rapid Traverse
-« YJHIED

Cutting Feed

In-position Width

)| ,J
Movement 1 Valid —
Movement 2 — Invalid
Movement 3 — Invalid
Movement 4 — —
Movement 5 — Invalid
Movement 6 — Valid
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5 GT3EmERNARVYVITHA T

5. G73 High-speed deep hole drilling cycle

@
|
EN(
BH{E 3 BH{F 2 Movement 1
B 4(R™ L) Movement 3 MovEm_erEZ
Movement 4 (Dwell)
EE 5
Movement 5
EE7T(RD L) O
Movement 7 (Dwell) FE6
——>»(O Movement6
En{E 8
Movement 8
BEn- 1
Movement
n-1
EN{E n
Movement n
—————————————— - — — —>»0 Go8
—————————————— > O G99 <---- B¥b
%/Ij]g/\fer:*nent N (f Ra%id Traverse
7 & R = PR <« RUUYTYIHIEED)
b SV Drilling
Point Z Point R Initial Point (Cutting Feed)
A1VRI>aviE In-position Width
ol i N ,J
BhE 1 B3 — Movement 1 Valid —
Bk 2 — i) Movement 2 — Invalid
B{E 3 — i) Movement 3 — Invalid
EE 4 — — Movement 4 — _
BES — 5N Movement 5 — Invalid
B1E6 — 5N Movement 6 — Invalid
EME 7 — — Movement 7 — —
BES — 3 Movement 8 — Invalid
B{En-1 — LN Movement n - 1 — Invalid
B{En — B% Movement n — Valid
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6. M20 G84, G4 B /FEREBR Y v EY I AT

6. M29 G84, G84 Tapping cycle (synchronized/

non-synchronized)

@
\
| BHE 1
B 3 e 0 ‘ Movement 1
M M t2
B AR 1 )L) O ovement3 ovement 2x
Movement 4 (Dwell)
BE7T(RVTIL) | g9
e 5 (FHUER) Movement 7 (Dwell) | Movement 9
- D »0O— — — — »0 G998
Movement 5 (Spindle T &)1k 6 G99l BhfE 8 (i
Reverse Rotation) | Movement 6 1F85)
Movement 8
(Spindle
Normal
Rotation) 23D
Rapid Traverse
75 R & A= )L <~ YIEBED
Point Z Point R Initial Point Cutting Feed
A VIRI >V aVig In-position Width
, | ' J )| J
BE 1 B%h — Movement 1 Valid —
FE 2 — T Movement 2 — Invalid
B1E 3 — 5 Movement 3 — Invalid
B{E 4 — — Movement 4 — —
BES5 — — Movement 5 — —
B1E 6 — ki) Movement 6 — Invalid
BE7 — — Movement 7 — —
FE 8 — — Movement 8 — —
FEQ — B Movement 9 — Valid
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7. M29 G74, G74 R#R /FERBRFE S v EV TH 1T )L

7. M29 G74, G74 Reverse tapping cycle (synchronized/
non-synchronized)

@
|
| BHE 1
}E 3 ;e 2 | Movement 1
EA(R™S L) O Movement 3 Movim_en12
Movement 4 (Dwell) Y
BE7T(RTTIL) | EEQ
EE5(TMTE) L Movement 7 (Dwe@ Movement 9
Movement 5 (Spindle B4k 6 GQ?) )E_ME 8_(I_$;C Go8
Normal Rotation) Movement 6 P8)
Movement 8
(Spindle
Reverse
Rotation) <o 230
Rapid Traverse
A= R = 1=V vI)LA <« HIEED
Point Z Point R Initial Point Cutting Feed
1VRI>aviE In-position Width
ol i N ,J
EfE 1 B — Movement 1 Valid —
Bk 2 — g Movement 2 — Invalid
EhE 3 — o) Movement 3 — Invalid
BhE 4 — — Movement 4 — —
EES5 — — Movement 5 — —
1E6 — 5N Movement 6 — Invalid
EnE 7 — — Movement 7 — —
EE 8 — — Movement 8 — —
EE 9 — am Movement 9 — Valid
17 G76 77 AVIK—UYTHL I, G8T Ny IIR—UTHL )L

G76 Fine Boring Cycle, G87 Back Boring Cycle

A R

G76 D7 7AVIR—=V VY IHL )L & G87 DKy I R—U Y
TN &ERTZIEE. VHITEOHALIEFY 78T SA
RAEFEDARICED FIF TS W,
[HIIRE7—UDERE L VTFH, BiROuEE, tIHITR
DIEE]

g

/\ cAUTION

For the fine boring cycle by G76 and G87, mount a boring
bit at the position opposite to the boring bar shift
direction.

[Collision and interference of cutting tool and workpiece,
Machine damage, cutting tool damage]

] NoTE

1. YT7RELJ QIEYRETEVWE, THITEZS I ER EE,
PHIIENT -7 & THIT 2R ENDHDET,

2. RRELANILERSZWEA =2 v LR L RIVERE.
JQTHEB LY T RELETRD ET,

3. ZRLAQERBR-UVITEBEZTSI 7OV 7 TEHLTLLE
gb\o

7RLZAY

1. If shift amounts |, J, and Q are improper, the cutting tool will
interfere with the workpiece when it is moved up to be extracted
from the workpiece.

2. The boring bit retracts by the shift distance specified with 1, J, and
Q after the return to the point R or initial point level.

3. Specify addresses Q and R in the block in which boring is
specified.
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<G76>
NETEHNEMERIEZITVL, HNEEWEARICEXD T
ZhULTHSE|EREFRT, AL IHEHICHNTICTEZ

<G76>

In the fine boring cycle, the spindle stops at the orientation
position at the bottom of the hole. The spindle is shifted in the

SlE=ikiF 2z, MIEcBEMTTIC. SHEERMR—"J>  direction opposite to the boring bit position. Since the boring
THINTAEY, tool is returned while the boring bit is away from the machined
surface, accurate boring is possible without scratch on the
surface.
LD FmemBELcOWTE. "MI19 THEMCBEELE " (158 x~— LI Forthe spindle orientation, “M19 Spindle Orientation” (page 158)
)
|
|
|
R= I
Point R v
i O<----0
———————— > 4
S el - N | S ——— ---->0
Rapid Traverse 1ZVvILR
< YIHED 7 Initial Point
Cutting Feed .@ G98 (FE#hIFER)
— VI K(EXD) Point 2 (Spindle
Shift (Rapid Traverse) Normal
N - Rotation)
@ FHEMEELE R _
. Spindle Orientation G99 (F#h1Fés)
(Spindle Normal
Rotation)
G98(G99)G76 X_Y_Z R_Q_F_;
¢ Qs TEDYTRE Tool shift amount

as

] NoTE

TEOYVIREQDY 7 MNABRRLYY 7 T BHIE. UTD/IZ
XA—FTHRELET,

No.8207 X,Y=0:Y7 hNE%
X, Y= )7 (N3
No.8208 XY = L I
X, Y=1:-KAA

G98(G99)G76 X_Y_Z_R_I_J_F_;
XEABED T NEEAR

YEAEODY T hEEHM

For the tool shift amount Q, the direction of the shift and the axis to be
shifted are set with the following parameters.

No.8207 X, Y = 0: Shift valid
X, Y = 1: Shift invalid
No.8208 X, Y = 0: Positive (+) direction

X, Y = 1: Negative (-) direction

Direction of shift amount in the X-axis
direction

Direction of shift amount in the Y-axis
direction




NBIFEEY A I
250 HOLE MACHINING CANNED CYCLE

<EHDITBMIZOWT> <Spindle Shift>

YIBIEICHENE U IIREET, TEANERI S EMIEICHE  Ifthe boring bar is extracted from the hole while the bit is in

PREET, TEMNNYTNUTERETNIE. IMIEICEIES  contact with the machined surface, the bit will leave scratch on

=Xt A the surface. To avoid such scratch, it is necessary to shift the
spindle to move the bit away from the machined surface before
extracting the boring bar.

IR—1U >R
Bored Hole

+J

y (7

-J
LHX YT RBDX, Y BADHME

X and Y components of shift amount
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Programming using G76

<---- FED

Rapid Traverse

> <« YJHIXD

Cutting Feed

Z30.0 (-1 =¥ v LK)
(Initial Point)

il : Example:
G76 DfEMABI
+Y
A
50 50
P P
@ @ 3 < < — -
v X ===
N 25 >
75.0 (R =)
(Point R)

NETEHMEMBELEEZY T ~
HO.E@ D G76 DEE
Shift after spindle orientation at hole
bottom
Movement by G76 at Points 1) and @

00001;

N1;

G90 GO0 G54 X50.0 Y30.0;..cuuvvverreeeeiiieeneiee e @

G43 Z30.0 H1 S1000 T2;...eeeeeiieieieee e (a)

MO03;

G99 G76 Z-25.0 10.3 J0.3 R5.0 F100;............. @ (b)

X500 et @ (c)

G800 e e (d)

(@) 1=+ )L (Z30.0) DAEICTEIIERD
(b) : D T G76 BEIT

¢ Z-25.0 s Zm (NE) DfzE

¢ 103 e X+ AMIC 0.3mm AEZE > Tk
¢ 0.3 e Y+ AMIC 0.3mm Az 7T ~
¢ R5.0 o, R RONAE

* F100..c. i, 3% D ZRE 100 mm/min

(c) . @ T G76 EE1T
d) :G76 DF v >l
<G87>
D—UDEESOMIZITS> ESICHERLET,

<G87>

(c): Executes G76 at @.
(d): Cancels G76.

(a): Positions the tool at the initial point (Z30.0).
(b): Executes G76 at (.

Z coordinate value of the point Z (hole
bottom)

Shifting tool nose by 0.3 mm in the +X
direction

Shifting tool nose by 0.3 mm in the +Y
direction

Z coordinate value of the point R
Feedrate of 100 mm/min

Usually, G87 is used for inversed spot facing.

TEIIEER

Spindle Normal Rotation

|

O——>0O
FEIFIR .
Spindle Normal Rotation l l 27k
Shift
< D O« -—--9IIZX
Rapid Traverse R= ZR
<« YIEIED Point R Point Z
Cutting Feed
— VINEED)
Shift (Rapid Traverse)
TaETERE I
Spindle Orientation
<ENfESHEA > <Operation>

1) X,YFHICTEZUERDL XTI,

1) Positioning on the XY plane.
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2) FEIEMERIEZTV. NEEFAMICY T MNUET, 2) Spindle orientation and shift in the direction opposite to the
boring bit position.
3) ITENBEEDTRRICEEULET, 3) Positioning at the point R.
4 PTLERLTRD., TWMHAEEGEL, 28+ AAICZRE 4) The spindle retracts by the shift amount and starts rotating
TMIZTWET, in the normal direction. Back boring is carried out in the

+Z-axis direction up to the point Z.

5) FWMEMEBEFEILEZITVL. HELEHAMICTY T MU, 7N 5) Spindle orientation is performed and the cutting tool shifts in
SDTEZ5|IEKREFXT, the direction opposite to the boring bit position, then the
cutting tool is extracted from the hole.

G98G87X_Y_Z_ R_I_J_F_;

L LSRR XEAHBEDOY T NEEHHA Direction of shift amount in the X-axis
direction

O e YEIABEOY T NEE AR Direction of shift amount in the Y-axis
direction

T ] NoTE

G87 DNy UR—UVTHY A7 )L Tk, G99 DR AERIFIESTE For the back boring cycle (G87), G99 “return to point R” cannot be
T Ao specified.

<FHODITMZDOWT> <Spindle shift>

R—1U >R
Bored Hole

+J

+Y

-J
LNX YTREDX Y BADHE

Xand Y components of shift amount
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il : Example:
G87 D{EFA Programming using G87
y — [
I
50 50 I
] A <---- B%D
C) C) | Y y Shift Rapid Traverse
@ D7 o le—— — == —_ e <« YYD
“ I Cutting Feed
» +X
1
Z-40.0 (R &) Z-25.0 730.0 (1 =¥+ JLK)
(Point R) (Initial Point)
RO.2Q@ D G87 DEE
Movement by G87 at Points 1) and @
00001;
N1;
G90 GO0 G54 X50.0 Y30.0;.ceveeeeeeeeeeeeeeeeeeeeeeen, @
G43 Z30.0 H1 S1000 T2;eeveeeeeeeeeeeeeeeeeeeeeeeeees (a)
G98 G87 Z-25.0 14.0 R-40.0 F100;................. @ (b)
XB50.0} e ®@ (c)
GBO: oo (d)

(@) =¥ v LR (Z30.0) DAUBICTENFEXD THER
&

FEOIERE % 1000 min~! (CERTE
(b) : D T G87 EET

(a): Positions the tool at the initial point (Z30.0) at a rapid
traverse rate.

Sets the spindle speed at 1000 min~"

(b): Executes G87 at (.

¢ Z-25.0 e Z SDMIE Z coordinate value of the point Z

¢ 14.0 e X+ AMIC 40mm AkAE YT b Shifting tool nose by 4.0 mm in the +X
direction

* R-40.0 ..ccooiiiiiieeiee, R RDME Z coordinate value of the point R

¢ F100. . 3% D FE 100 mm/min Feedrate of 100 mm/min

(c) - @ T G87 EXE1T
(d) 1 G87 DF v Il

(c): Executes G87 at @.
(d): Cancels G87.

NY—=29149)
Pattern Cycles

1-8

NG =2 AT)LEE. HBD—EDEMICEDWENIER
MIg3, H2WEHE. OAYEIZITS ESIC, 7077 A
HELDBBICTBLOOYALIILTT,
Y= AU %EERTZE. HE2—EDZFAICED W
BHONMIE., H2WEHE., MATHIZ, GI—RZ2&5D 1
TAOVv I TIESITDIENTEEXT,

s

A pattern cycle simplifies programming when executing a hole
machining cycle at positions which can be defined by a specific
pattern as well as a circle or frame cutting.

By using a pattern cycle, hole positions arranged in a certain
pattern, or circle or frame cutting can be specified by one block
commands of a G code.

] noTE

G300 ~ G309 L V51#F. BMTOY I TERLTLLE W, H
— 70Oy VIO RENMERS NS E. FI—LDPRELET,

60— km0 < > Mk, K- URBHENTOET,
¢ G300 <254>FM LR (FEY F)

e G301 <255>MI EDR (REE Y F)

+ G302 <256>EfR LDR (FEEYF)

e (G303 <258>BEf DR (FEE Y F)

o (G304 <259>MA k., KT LEDSA

s (305 <262>TEBRFLEDS

« G306 <264>FMARITIAI (£ L1F)

Specify G300 to G309 and their arguments in a block without other
commands. If any other function is specified in the same block, an
alarm occurs.

@, Pages are indicated in the brackets beside G codes.
* G300 <254>Arc (equal interval)

* G301 <255>Arc (random interval)

+ G302 <256>Line-at-angle (equal interval)

» G303 <258>Line-at angle (random interval)

+ G304 <259>Rectangle/grid

* G305 <262>Staggered grid

+ G306 <264>Circle cutting inside (finishing)
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o (G307 <266>MMAGIEI (£ EF)
o (G308 <267>MHANAILIEI (L)
e (G309 <269>HAABILIEI (L)

G307 <266>Circle cutting outside (finishing)
G308 <267>Frame cutting inside (finishing)
* G309 <269>Frame cutting outside (finishing)

G300 Mt m (FEEYF)

G300 Arc (Equal Intervals)

MoLSlic, Aba (A B). #RERROMEIMLET, XEICHU
TAECOUBZHRELT, HEDRG IFIMIZE Y FA
EQcEicfioBal. ENEXIESLET,

With the G300 command, hole positions arranged on an arc in
equal intervals are defined.

Center of arc: (A, B)

Radius of arc: R

Start hole position: Angle C from the X-axis
Number of equally spaced holes: H
Equally spacing angle: Q

H 3
2
Q a 1
Q
C +X
P (A, B)
Center of Arc (A, B)
< - >
G300A_B_C_R_Q_H_I_...Ho_;
L NI (G9O) - (G90):
RO E D X EEIEE X-coordinate of the center of arc to be
defined
L = I (G9O) : (G90):
FILERD Y HEEEE Y-coordinate of the center of arc to be
defined
0 G e X & BYICH TIMITETS/MUBDA  Specifies the angle made between the first
ITHEE hole machining position and the X-axis.
O R e MMDERE (FFERL) Specifies the radius of the arc (without a
sign).
¢ Qe NERDEY FHE Pitch angle between the two adjacent holes
O H e TE 4 Specifies the number of holes.
L BTN URUTRURRTTRRRRROR: Ty bk (BB NEES Specifies the omit position numbers.
525 JnoTE

1. PRLRABEEKEIZE. RORESHEMBICRD XTI,

2. PRLRARHZABRLBWTZE W, 7F—4 (No.3101) A
RELET,

3. PRLARRBEDETESLTLZEW, ROZERLED, &
DEZERT D&, 77—LA (No.3102) NMEEL T,

4, PRLACAREKRT DL, XEERYICAHIFIMITEITONRAE
DIBRITAEIL 0 ICERDET,

5. TRLRQ%ZHEKI D&, NERNDE Y FAEIL360° IC/RD %
3—0

6. PRLZQIEWVWT, QUIFESLERVWTLLEI W, QO EES
&, 7Z7—5A (No.3102) "EELET,

7. NEHEHIE 1 UEDOEEESLTLLT WV, 0UTOERES
92&. 77— (No.3102) &EELET,

1. If addresses A and B are omitted, the center of arc is defined at the
present position.

2. Addresses R and H must not be omitted. If omitted, an alarm (No.
3101) occurs.

3. For address R, specify a positive value. If RO is specified or a
negative value is specified for address R, an alarm (No. 3102)
occurs.

4. If address C is omitted, the angle of the first position from the
X-axis is set to 0°.

5. If address Q is omitted, intervals between holes are set at 360°.

6. When specifying address Q, do not specify QO. If Q0 is specified,
an alarm (No. 3102) occurs.

7. For address H (number of hole positions), specify a value of “1” or
greater. If a value of “0” or smaller is specified, an alarm
(No. 3102) occurs.
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8. FZRLAXIF10EETESTZEEY, 8. With address I, up to ten omission point numbers can be specified.
9. ZRLRIE MEEREMIFTLLIES W, U IR UTIE 9. For address |, the value must include a decimal point; decimal
YIDETENES, fraction is ignored.
5l : Example:
G300 DfERAAE Programming using G300
AN EICERBTILEAL1~8DABT, ARy ARUY To carry out spot drilling cycle (G81) at positions 1 to 8,
YIFA I (G81) ZITWET, 22U, 5& 7 ORINT arranged on the arc in equal intervals. At positions 5 and 7,
IFITWEE A, spot drilling cycle is not carried out.
g t noTE
BMoRT 2 iF Ay b BR) 93uBERLTVWET, In the illustration below, *..: indicates the positions where spot drilling

cycle is omitted; not carried out.

Y < -- %D
5 ,-~A 4 Rapid Traverse
ey 3 ~— D
-~ N Cutting Feed
704 2
B 20°| 209
20 207 1
8 20° 20°
20°
15° X
(80, 55%) 730 7300
(X, Y) < > 730 R&) 2300 (A=Y v /L&)
(Point R) (Initial Point)
1~8 DIMITABETD G81 DEE
Movement by G81 at Points 1 to 8
00001;
N1;
G990 GO0 G54 XO YO et eeeeeeeeee e G54 DT — U EREZRIC K D, X0, YO Positioning at X0, YO in the work
[CTEMNBXD TRERD coordinate system called by G54
G43 Z30.0 H1 S1000 MO3; ......coovvvevieeeeeierceeeree 4 =Y+ )& (230.0) OfIEICT Positioning at initial point (Z30.0) at
BENREXD TAERD a rapid traverse rate
G99 G81 Z-5.0 R3.0 F100 LO;......eeieereeeeeceee e 2Ry NRUYYTHA )L Specifying the spot drilling cycle
(G81) &S (G81)
LO ZIESLTWDIH, 7inT Hole machining data is stored since
F—4 HEE “LO” is specified.
= ] noTE
* 7Z-5.0 « Z-5.0
Zm (NE) OB Z coordinate value of the point Z (hole
* R3.0 bottom)
R R ODAIE * R3.0
* F100. Z coordinate value of the point R
3 0 EEE 100 mm/min * F100 _
Feedrate of 100 mm/min
G300 A80.0 B50.0 C15.0 R50.0 Q20.0 H8.0 15.0
17.0; et Bl EDSE (BEEYF) S Specifying the arc (equal intervals)
pattern
(1 S 2Ry NRUYTHA9)L Canceling the spot drilling canned
(G81) DFv el cycle mode (G81)
G301 Bl L= (REEYF) G301 Arc (Random Intervals)

MDLSc, Aba (A B). ¥EROMINET, XHEICHL  With the G301 command, the hole positions arranged on an
TEYFAENCEICHBEORSBFMNI. HWTEYFAE  arc at random are defined.
l2 S &I R2EORGFMIEZTSGEIC. NUIBZEDLE
ER
Center of arc: (A, B)
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J2

Radius of arc: R

Number of holes and angular intervals from the X-axis:
J1 holes in intervals of I1

J2 holes in intervals of |2

FhR (A B)
Center of Arc (A, B)
R

>

G301A_ B_R _I1_J1_...1M0_J10_;

O A (G9O) :
DA D X B EE(E

D - TS (G9O) :
FADED Y HHEEEE

O R e FMD¥E (FF5RL)
L TR NERDEY FHE
L TE

>

(G90):

X-coordinate of the center of arc to be
defined

(G90):

Y-coordinate of the center of arc to be
defined

Specifies the radius of the arc (without a
sign).

Pitch angle between the two adjacent holes
Specifies the number of holes.

] NoTE

1. PRLRAABZAKTZE, FORBREMEICEDTT,

2. PRLARILJEBBELAEWTLEEW, 75—L4 (No.3101)
NEELET,

3. ZRLARIEDETIESLTLIEEWL, ROZEIESLIED, &

DEZERTHE. 77—LA (No.3102) NMEEL T,

4. NMEHJE A ULEDEZESLTILE W, OUTOEZES

I5&. FT—L (No.3102) FEELFT,

5. PRLZIJIE £y hTI0EETHESTEXT,

6. EvFAEIN0 T, NMEKIH 1 LOOEZIETT S 7
Z—L (No.3103) MFEAELET,

7. PRLAJE MEREMFTIRE W, U, IMNRUTIEE
PDETENET,

1. Ifaddresses A and B are omitted, the center of arc is defined at the
present position.

2. Addresses R, I, and J must not be omitted. If omitted, an alarm
(No. 3101) occurs.

3. For address R, specify a positive value. If RO is specified or a
negative value is specified for address R, an alarm (No. 3102)
occurs.

4. For address J (number of hole positions), specify a value of “1” or
greater. If a value of “0” or smaller is specified, an alarm
(No. 3102) occurs.

5. Concerning addresses | and J, up to ten pairs of them can be
specified.

6. If a value other than “1” is specified for J (number of holes) with “0”
specified for | (angular interval), an alarm (No. 3103) occurs.

7. For address J, the value must include a decimal point; decimal
fraction is ignored.

G302 EfftDm (FEEvF)

G302 Line-at-Angle (Equal Intervals)

Mo&Sic, HEER (A B). XEICHU TAE C DERL

IC. EESDS RETBENCIEZBRE LT, HEDNRS

I zFEREQ CElcfT2HaIc. NMIBZERULET,

With the G302 command, hole positions arranged on a line in
equal intervals are defined.

Reference point: (A, B)
Start point: R (distance from the reference point)
Angle to X-axis: C
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Number of holes: H Interval: Q
+Y
A
Q
Q H
Q 3
R 2
1
C
> +X
HER(AB)
Reference Point (A, B)
G302A_B_C_R_Q_H_I_...Ino_;
© A (G9O) : (G90):
FUD A D X ShEEEE X-coordinate of the center of arc to be
defined
L = TS (G9O) : (G90):
FULAED Y BHEE(E Y-coordinate of the center of arc to be
defined
LI O XEEBITHE Specifies the angle of the line referenced to
the X-axis.
S BEESHNSIRRETOIERH Specifies the distance from the reference
point to the start point.
INENDER (Y F) Specifies the interval between holes (pitch).
TE% Specifies the number of holes.

AIv b (BB AEH

Jp

Specifies the omit position numbers.

] noTE

Bl :

FRLZAABZEKI B, EEQRFREMEICRDET,

ZRLZAQHEEBELAWTLEE W, 7F—LA (No.3101) A
RELEY,

PRLRACZEBITBE. XBMERBRTHBER 0 ICBRDET,
PRLARZEWIT 2&. BRIFEER (A B) IRV XTI,

FRLZAQIZEWT, QUIFIESFLAVWTLIZE W, Q0 ZIES
&, 77—L (No.3102) MEELET,

FEHH . 1 U EDBEZEESL TSN, 0 X TOEZES
IbHE 7T—A (No.3102) MFEELET,

RLRITF10BEETERTEXT,

RLZ T IERZEfTTLEEEWN, 2L, NIRRT
TDETENET,

G302 OfEAAE
EREICEBRTEAL1 ~5 DAET. A/RY KRUY
VIYA I (G81) BITWET, fffL. 4 DFINIIFT
WEE Ao

1.

If addresses A and B are omitted, the reference point is defined at
the present position.

2. Addresses Q and H must not be omitted. If omitted, an alarm (No.
3101) occurs.

3. If address C is omitted, the angle to X-axis is 0°.

4. If address R is omitted, the start point is defined on the reference
point (A, B).

5. When specifying address Q, do not specify QO. If QO is specified,
an alarm (No. 3102) occurs.

6. For address H (number of hole positions), specify a value of “1” or
greater. If a value of “0” or smaller is specified, an alarm
(No. 3102) occurs.

7. With address |, up to ten omission point numbers can be specified.

8. For address I, the value must include a decimal point; decimal
fraction is ignored.

Example:

Programming using G302

To carry out spot drilling cycle (G81) at positions 1 to 5,
arranged on the line in equal intervals. At position 4, spot
drilling cycle is not carried out.
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T ] NoTE

MOHBT i ASy b (BR) T3UBERLTVWET, In the illustration below, ‘.. indicates the positions where spot drilling
cycle is omitted; not carried out.

+Y <« -- FixEDb
, 20 Rapid Traverse
20 < YIRI&D
20 ; '~'| 5 Cutting Feed
20 -4
3
40 2
1
< 30°
+X
X, Y)
(50, 30) 730 7300
Z73.0 (R =) Z30.0 (1= v L)
(Point R) (Initial Point)
1~5DMIMETD G81 DEE
Movement by G81 at Points 1 to 5
00001;
N1;
G90 GO0 G54 XO YO ..eeieeeeee e G54 DT — U EEEZRIC LD, X0, Y0 Positioning at X0, YO in the work
ICTEMNEZED TRERD coordinate system called by G54
G43 Z30.0 H1 S1000 MO3; «.eeeeeeee e 4=+ )LE (230.0) OfiIEcT Positioning at initial point (Z30.0) at
BEMNEXD TRERSD a rapid traverse rate
G99 G81 Z-5.0 R3.0 F100 LO;......euveereereccenreeereeees 2Ry NRUYYTHA )L Specifying the spot drilling cycle
(G81) &S (G81)
L0 ZIES L TWBs, ilT Hole machining data is stored since
T—HZEE “LO” is specified.
um ] noTE
« 7Z-5.0 e Z-5.0
Zm (RNE) OfuE Z coordinate value of the point Z
* R3.0 (hole bottom)
R RODAIE + R3.0
« F100. Z coordinate value of the point R
3% D EE 100 mm/min + F100 )
Feedrate of 100 mm/min
G302 A50.0 B30.0 C30.0 R40.0 Q20.0 H5.0 14.0;.... B LDE (ZErvF) S Specifying the line-at-angle (equal
intervals) pattern
GO, et 2Ry NRUYY T AL Canceling the spot drilling canned
(G81) oF+ >t cycle mode (G81)
G303 EREDR (RZFEEYF) G303 Line-at-Angle (Random Intervals)

Mo&LSic, EER (A B). XHICHL TAHEC DERE With the G303 command, hole positions arranged on a line at
<. BfEh &l A BEDONBIFINI, HEWTHERRI2 S &ic random are defined.
L EORGIFTINTZTSHEIC. NMIBZIESULET,

Reference point: (A, B)

Start point: R (distance from the reference point)

Angle to X-axis: C
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Number of holes and angular intervals:
J1 holes in intervals of |1
J2 holes in intervals of 12
+Y
A
Iy
I2
J2
Iy ]
I I
1
C
+X
BEAES (A B)
Reference Point (A, B)
G303A B _C I1_J1_...110_J10_;
© A (G90) : (G90):
HEELD X BhEEE(E X-coordinate of the reference point to be
defined
L = OO (G9o) : (G90):
EHAESD Y HEEIEE Y-coordinate of the reference point to be
defined
© C e XEhERdAE Specifies the angle of the line referenced to
the X-axis.
SN TR NENDRER (EvF) Specifies the interval between holes (pitch).
e B Specifies the number of holes.

] NoTE

1. PRLRABZERKRT &, BERRREMBICAD T,

2. PRLRALJZABRLBVWTLZEI W,
HKELET,

3. PRLACZERI D&, XHMERITAER O ICHED T,

B F. 1 U EDBEESLTLLEE W, OUTOEEZES
IBHE 7T—A (No.3102) NMFEELET,

7Z—L4 (No.3101) A

5. PRLALJIEF, €Yy hTI0EETESTEE,

AE A0 T, NEKIIN 1 UADEEZES

F THE. T
A (No 3103) HFELET,

L X

4

Ey
-—
7 F. INEEEMTTIZET 0,
Tbhi@“o

ez Uy INBUR T I

S
P10 15

1.

If addresses A and B are omitted, the reference point is defined at
the present position.

Addresses | and J must not be omitted. If omitted, an alarm (No.
3101) occurs.

If address C is omitted, the angle to X-axis is 0°.

For address J (number of hole positions), specify a value of “1” or
greater. If a value of “0” or smaller is specified, an alarm
(No. 3102) occurs.

Concerning addresses | and J, up to ten pairs of them can be
specified.

If a value other than “1” is specified for J (number of holes) with “0”
specified for | (angular interval), an alarm (No. 3103) occurs.

For address J, the value must include a decimal point; decimal
fraction is ignored.

G304 AL, BFLOR

G304 Rectangle/Grid

MhLSlc, thm (A B) IEXUT, PUAH B WIFEFLIC
NHIFMILETOBEIC. G304 2#ERAL T, WUBZIESL
9,

With the G304 command, hole positions arranged on a
rectangle or grid are defined.

Start point: A, B
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<mAL (W1.0) DFE>

<BFE (W2.0) DIFE>

1. NALDSR

<On rectangle (W1.0)>

+Y

> +X

(A, B)
Start Point (A, B)

<On grid (W2.0)>

BR (A B)
Start Point (A, B)

1. Points on rectangle

G304A_B_C_U_V_I_J_R_(W1.0);

2. BFLEDS

2. Points on grid

G304A_B_C_U_V_I_J R_W2.0;

e W0
e W20

(G9O) :
YR E D X BHEEE S

(G9O) :
RED Y HEE(E

XEERITHE

XEARDRS
Y#AADORS
X B 77 D 7B %L

Y B177 R D IE L

XEAFDERE Y BHAEDERDET A
E (O—7AK)

tps
i

(G90):
X-coordinate of the start point to be defined
(G90):
Y-coordinate of the start point to be defined

Specifies the angle of the line referenced to
the X-axis.

Specifies the length in the X-axis direction.
Specifies the length in the Y-axis direction.

Specifies the number of holes arranged in
the X-axis direction.

Specifies the number of holes arranged in
the Y-axis direction.

Specifies the angle made between the line in
the X-axis direction and the line in the Y-axis
direction (corner angle).

Specifies the rectangle pattern.
Specifies the grid pattern.
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] NoTE

1. PRLRAABZERKIZE. MRIBREMEICBRD XY,

2. PRLRUVILIEBBLBWTLLREEW, Z5—L4 (No.3101)
NEELET,
FRLACZAMT D&, XEERTAEIL O ICEDET,

PRLARZEWI 2&. XHMARDERE Y HSRDERDRE
ITAE (A—FAF) F0°IcabET,

A LEDEDIZE. PRLAWIRBEBITZZENTEET,
ZRLZUVIEEWT, U0, VO IFESLAEWVWTLZEI W, U0, V0
ZIEHIDE. 77— (No.3102) WEELFET,

7. XEHABEOEL Y EAEORNERJ (E. 2 U EDEEESLT
LfEEW, 1UTOEEESTSE. 77—LA (No.3102) HFE
Ebijo

8. FRLRARIK THROHEETESLTI LIV,
0<R <180
COHEHENDEZIEDST D&, 7T7—L0 (No.3102) NREELF
g—o

9. FRLRIJIE IMNEEEMFTL LRI W, 2120, INEERLUF
I Tonkxd,

£l
G304 DfFERAE

BFERHTATZI ~12DRIBT, ARy MRUUYTHA
7 (G81) ZITWET,

1. If addresses A and B are omitted, the start point is defined at the
present position.

2. Addresses U, V, |, and J must not be omitted. If omitted, an alarm
(No. 3101) occurs.
3. If address C is omitted, the angle to X-axis is 0°.

If address R is omitted, the angle made between the line in the
X-axis direction and the line in the Y-axis direction (corner angle)
becomes 90°.

When defining points on rectangle, address W can be omitted.
When specifying addresses U and V, do not specify U0 and VO. If
U0 and VO are specified, an alarm (No. 3102) occurs.

7. Forthe number of holes (I in the X-axis direction and J in the Y-axis
direction), a value of “2” or greater must be specified. If a value of
“1” or smaller is specified for | or J, an alarm (No. 3102) occurs.

8. For address R, values must be specified in the following range.
0<R <180
If a value outside this range is specified, an alarm (No. 3102)
occeurs.

9. For addresses | and J, the value must include a decimal point;
decimal fraction is ignored.

Example:
Programming using G304
To carry out the spot drilling cycle (G81) at 12 positions 1 to
12, arranged on a grid.

+Y -« -- EixD
4 Rapid Traverse
<« YIELRED
____@___@____@ Cutting Feed
)9 /10 S )12
/ / / /
YN DDy D
/ 8 / 7 / 6 / 5
/ 70° / / /

R S N S

/1 N 3 \H 4

< > Z3.0 7300

(50, 30) 120 _
’ 23.0 R=) 7300 (1= vILR)
X, Y) (Point R) (Initial Point)
1~12 DINIMIETD G81 DEE
Movement by G81 at Points 1 to 12
00001;
N1;
G990 GO0 G54 XO YO eeeeeeeneeeeeeeeeeeeeeeee e G54 DT — U BEEZRIC LD, X0, YO Positioning at X0, YO in the work
[CTENEBIED TRIERD coordinate system called by G54

G43 Z30.0 H1 S1000 MO3; -..oveeeeieeieeie e eee e 4=+ )& (Z30.0) OfIEICT Positioning at initial point (Z30.0) at

BENREXD TAERD a rapid traverse rate
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G99 G81 Z-5.0 R3.0 F100 Ko;

T

ARy NRUYUYTHALT)L
(Gs1) &S

KO = s L TWaBics, 7Nt
TFT—H ELE

Specifying the spot drilling cycle
(G81)

Hole machining data is stored since
“K0” is specified.

] noTE

F15 74—~ v K&, KO TlF7&< Lo
ERSLTLIZE W,

* 7Z-50

Zm (NE) &

In the F15 format, specify “L0” instead of
“KO”.
« Z-50

Z coordinate value of the point Z

* R3.0 (hole bottom)
R S ODOIE * R3.0
* F100. Z coordinate value of the point R
+ F100

3% D& 100 mm/min

G304 A50.0 B30.0 (C0) U120.0 V60.0 14.0 J3.0
R70.0 W2.0;

BFEDRIED

Feedrate of 100 mm/min
Specifying the grid pattern

G800 ettt ——————————————— 2Ry NRUYTHA0)L Canceling the spot drilling canned
(G81) DF vt cycle mode (G81)
G305 TRIEFLD=R G305 Staggered Grid

< W1.0 DiFE>
<W1.0 (with hole at start point)>

+X

(A, B)
Start Point (A, B)

1. BRICRDHZTEIET
G305A_B_C_X_Y_U_V_L_J_(W1.0);

2. BRERICARDBWFERT
G305A_B_C_X_Y_U_V_L_J_W2.0;

D S (G9O) :

B D X EEEE(E
D - SRR (G9O) :

B DY HEIEE
0 G e XEEBRITAE
& X s X BB DR & R D kR
Y s Y B DTN E R D kR
LI U I XEAROTEIThE

< W2.0 DIFE>
<W2.0 (without hole at start point)>

+X

(A, B)
Start Point (A, B)

1. Staggered grid with a hole at the start point

2. Staggered grid without a hole at the start point

(G90):
X-coordinate of the start point to be defined
(G90):
Y-coordinate of the start point to be defined
Specifies the angle of the line referenced to

the X-axis.
(v F) Specifies the interval between the two
adjacent holes in the X-axis direction (pitch).
(BvF) Specifies the interval between the two

adjacent holes in the Y-axis direction (pitch).

Specifies the grid stagger distance in the
X-axis direction.
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* Vo YE#HAROTREINE
D X E 77 [E D5

* Y BT R DFIEL

¢ WAL e RICREBD

¢ W2.0uiceceeees RICRIRL

Specifies the grid stagger distance in the
Y-axis direction.

Specifies the number of rows in the X-axis
direction.

Specifies the number of rows in the Y-axis
direction.

Specifies the hole at the start point.
Specifies without the hole at the start point.

] NoTE

1. PRLRAABZERKRI B, BRIZRENBICBRD XY,

2. PRLAX YUV JEAKLBZWTZEW, 7Z—LA (No.
3101) AREELFT,
FRLACZAEKIZE, XBIERTAEIF O ICEDET,
BEICNDHZ2TEBETFDEE., PRLAW BRI 2 ENT
=FET,

5. PRLZX YU VICEWLWT, X0, Y0, U0, VO IFESLAEWVWTL
L\, X0,Y0, U0, VO EIEST D&, 7Z—LA (No.3102) MH4E
bia—o

6. XEAEODOIE Y EARDFEJIF. SUELEDEEZESL TR
TV, 2UTOERESTZE. 77—A4 (No.3102) BHEEL
9,

7. PRLAX YU VICBEBWT, TREORGZHILIEEZIESTS
&, 7o5—LA0 (No.3104) WEELET,

IX| <|U| $2WE Y] < |V]|

8. FZRLAIJIK NEEEMIFTLREIW, £E U, N ST

B TenEs,

1. If addresses A and B are omitted, the start point is defined at the
present position.

2. Addresses X, Y, U, V, |, and J must not be omitted. If omitted, an
alarm (No. 3101) occurs.

If address C is omitted, the angle to X-axis is 0°.

>

For the staggered grid with a hole at the start point, address W can
be omitted.

5. When specifying addresses X, Y, U, and V, do not specify X0, YO,
U0, and VO. If X0, YO, U0, and VO are specified, an alarm (No.
3102) occurs.

6. For the number of rows (I in the X-axis direction and J in the Y-axis
direction), a value of “3” or greater must be specified. If a value of
“2” or smaller is specified for | or J, an alarm (No. 3102) occurs.

N

For addresses X, Y, U, and V, if the values that satisfy the following
are specified, an alarm (No. 3104) occurs.

IX| < Ul or Y] < V]|

8. For addresses | and J, the value must include a decimal point;
decimal fraction is ignored.

G300 ~ G305 Ic9 3F=FEE

Precautions on Using G300 to G305 Commands

G300 ~ G305 M/NY —>H A 7 )Lid. WRHBIFTEEY 1 VI
(G73, G74, G76, G81 ~ G89) & HHAELETHERLET,

ERAER. FIRBITEETA 7LD G I—RERIT

T=IEEBULERT, Ric, Y=Y 7)LDGIA—-R&
NMUBT—YZHETLET,

(G90) G99 G81 Z-18.5 R2.0 F100 KO;.....................

s

NSFEET A7) (G81) DED
FTNLT—% DR

The pattern cycles (G300 - G305) are used in combination with
the hole machining canned cycles (G73, G74, G76, G81 -
G89).

In a program, a G code calling a hole machining canned cycle
and the related machining data should be specified first.
Following these commands, a G code defining hole position
pattern (pattern cycle) and the hole position data should be
specified.

Specifying a hole machining canned
cycle (G81)
Storing the hole machining data

G300 A10.0 B50.0 C30.0 R80.0 Q15.0 H9.0 15.0

vel

1. KOZEESLTWDeH, R ITE
BT 7 IEERTE NS, xmT 1
F—IDERDOATVET,

2. F15 74—~ v X, KO Tl
CLOZEEBSLTLLIES W,

IR —=>H1 7))L (G300) DI
REIEBT—4 DIES
NIBT—4ICHE>T, NHITE
ETA7IL (G81) ZFETT

NBFTEEY 7L (G81) DF+

] noTE

Since “KO0” is specified, the specified
hole machining canned cycle is not
executed and only the hole
machining data is stored.

2. In the F15 format, specify “LO”
instead of “KO0”.

Specifying a pattern cycle (G300)
Specifying the hole position data
Executing the hole machining
canned cycle (G81) according to the
specified hole position data.

Canceling the hole machining
canned cycle (G81)
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T

] NoTE

1.

G300 ~ G305 D/INY —> YA U ) AT B LS. NHITE
YA VIIEEDT DEEIC K ZIEBLTLE W, KO ZiF
BUTWRWRETABHEET A VILESEXRTID L. RE
UBTABFMIHTONET,

G300 ~ G305 D/XY —> A 7 )Lid. RSIFEEY AV ILE—
REFICIER LTSV, RBFEEY A I7ILE-—RTHRLEESE
IZ. G300~ G305 /XY —>H AU )LEEHLTH, (BERD
BEOHETL. RETMIFITVEE A

G300 ~ G305 /XY =Y A T )LZRKTLIED. NHITEE
YA OIBENTYT, NBROT—FZERTHE. ZONUET
RS FMLZTVWET,

G300 ~ G305 D/Y —>H 1 7 )LiE, S L0y 7 ThDH
BHTT, D, NMIBT—FIIRESINEE Ao

FIMUBICIE, BEDTBELET,

1.

If a pattern cycle (G300 - G305) is used, specify “K0” in the block
where a hole machining canned cycle is specified. If a hole
machining canned cycle is executed without a KO command, the
specified cycle is executed at the present position.

A pattern cycle (G300 - G305) should be specified in a hole
machining canned cycle mode. If a pattern cycle (G300 - G305) is
specified in other than the hole machining canned cycle mode,
hole machining is not executed although positioning is executed.

A hole machining canned cycle is valid even after the execution of
a pattern cycle (G300 - G305). Therefore, if positioning data is
specified, the hole machining cycle is executed at the specified
position.

A pattern cycle (G300 - G305) is valid only in the specified block.
Therefore, the hole position data is not stored.

Positioning from a defined hole position to the next is executed at a
rapid traverse rate.

G306 FHARILIEI (. L(7F)

G306 Circle Cutting Inside (Finishing)

MDO&LSIC, Fihm

I%#T55BEIC. G306 2S5 LET,

(A, B). #&ER OHAAIYIEIOL T

When the G306 command, finish cutting of the inside of the
circle is carried out.

Center of circle: (A, B)

Radius: R

G306 A_B_C_R_T_D_J_E_F_;

L R (G9O) :

FUOED X EhEEIEE
L = TSR (G9O) :

FOED Y HHEEE(E
I o TSRS XEhengAaE
O R e, HO3F
O T e BO
L o T TERMIEES
LI SR F7O—FRITE
L 7 7O—FEDEE
B e EDEE

b (A B)
Center of Circle (A, B)

> +X

(G90):
X-coordinate of the center of circle to be
defined

(G90):
Y-coordinate of the center of circle to be
defined

Specifies the angle of the line referenced to
the X-axis.

Specifies the radius of circle.
Specifies the cutting allowance.
Specifies the tool offset number.
Specifies the approach relief amount.
Specifies the approach feedrate.
Specifies the cutting feedrate.

] NoTE

1.

PRLAABZEKIT 2. PORIBBEMEICBZD XY,

1.

If addresses A and B are omitted, the center of arc is defined at the
present position.
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PRLACZABIT DL, XBMERTAHER 0 ICRDXT,
PRLATZERI &, MORIF0ICAEDET,

FRLRAIEEETZE, 77O0—FRIFEFS5mmICEh =
—g—o

5. PTRLREZ&ZKT DL, 77O0—FEDEEILT RL X F T
SUREDEED 5FZICKRDET,

6. PTRLAF%ZEKETZE, EDEEIEINC DE—FILEICHRD F
g’o

7. ZPRLARDZZEBLAEWTLLZEWL, ZZ—A (No.3101) A
REULET,

8. MHO¥ERDFEDEKIITERDED TY,
YIS EO KT A TE
YIHI A O R EFET A M
9. ZRLRARICHEWT, ROIFESLEBWVWTLEE W, ROZEST

&, 77—L (No.3102) MEELET,

FRLZATI, 0LDNSWVEEZESLRBRWTLIZES W, 7T7—
s (No.3102) WHEAELET,

1. PRLRJIE. OUATOEZESLBEVWT LI W, PT—L4
(No.3102) MHEAELEY,

FRLZADIE. 1 &DNSWMEZESULBWTLEEW, FoI—
L (No.3102) WEELEFT,

FZRLZD I, TEMEAKD D WETEMERK EDEEE
SULRBVWTL RS W, 7Z—A (P170) BEELET,

R>0
R<0

10.

12.

13.

14. PRLADE, MERZEMITTLRE W, e Ly NERUT IR

goETsnEd,
B :
G306 DEAAE
HoR@IE (L) Z. 20 DTV RIILTHTVWET,

50
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2. If address C is omitted, the angle to X-axis is 0°.

3. If address T is omitted, cutting allowance is 0.

4. If address J is omitted, approach relief amount is 5 mm.

5. Ifaddress E is omitted, approach feedrate is five times the feedrate
specified with F.

6. If address F is omitted, the feedrate of modal value is used.

7. Addresses R and D must not be omitted. If omitted, an alarm (No.
3101) occurs.

8. Meaning of the sign of address R is indicated below.

R>0 Cutting direction: Clockwise
R<0 Cutting direction: Counterclockwise

9. When specifying address R, do not specify RO. If RO is specified,
an alarm (No. 3102) occurs.

10. For address T, a value smaller than “0” must not be specified. If
specified, an alarm (No. 3102) occurs.

11. For address J, a value “0” or less must not be specified. If
specified, an alarm (No. 3102) occurs.

12. For address D, a value smaller than “1” must not be specified. If
specified, an alarm (No. 3102) occurs.

13. For address D, a value greater than the available number of tool
offset data pairs or the available number of tool offset data must
not be specified. If specified, an alarm (P170) occurs.

14. For address D, the value must include a decimal point; decimal
fraction is ignored.

Example:

Programming using G306

To carry out finish cutting of inside of the circle by using a
20 mm diameter end mill.

45°

00001;
N1;
G90 GO0 G54 XO YO ceoeeeeeeeeeeeeeee e

G43 Z30.0 H1 S700 MOS3; ....cceviiiiiieeereeeee e
R

Z10.0;

G01 Z-10.0 F1000;

G306 (A0) (BO) C45.0 R-50.0 T1.0 D1.0 (J5.0)
E500.0 F200.0;

s

(0,0

ARAIE (E L) BS

G54 DT — U BEEZRICL D, X0, YO Positioning at X0, YO in the work
ICTEMNRRD TRBERSD
Z30.0 DAIEBIC TEMNRXRD THE

coordinate system called by G54

Positioning at Z30.0 at a rapid
traverse rate

Specifying the circle cutting inside
(finishing) pattern

() ROBESIFERTEET,

tJ noTE

Commands in () can be omitted.
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G00 Z50.0;

G307 F/MEILDEN (. LEF)

G307 Circle Cutting Outside (Finishing)

Mo LS, Fom (A B). FER OASMATIEIOME LTI
IZ175%BIc. EPLET,

With the G307 command, finish cutting of the outside of the
circle is carried out.

Center of circle: (A, B)

Radius: R

J

G307A_B_C_R_T_D_Q_J_E_F_;

© A (G9O)

FUOED X EhEEIEE
© B (G9O) :

FOED Y HHEEE(E
o G e XEhemgAaE
O R e RR[OE =2
O T e BO
L o T TERMIEES
& Qe 7 70— FRIFEE
LI SR 7 7O0—FRITE
L 7 7O—FEDEE
O e EDEE

% .

FibR (A B)
_—"Center of Circle (A, B)
_/

(G90):
X-coordinate of the center of circle to be
defined

(G90):
Y-coordinate of the center of circle to be
defined

Specifies the angle of the line referenced to
the X-axis.

Specifies the radius of circle.
Specifies the cutting allowance.
Specifies the tool offset number.
Specifies approach relief circle radius.
Specifies the approach relief amount.
Specifies the approach feedrate.
Specifies the cutting feedrate.

] NoTE

1. PRLRAABZAKTZE, FORIBREMEICED T,

PRLRACZAEART D&, XBERTABEIFO ITHEDFT,
FRLRATZEKT 2 &, BIORKIF0ICARDET,
PRLRIZEKITDE, 77O-FRIFEE5mm ICRED £
3—0

5. PRLAE%ZBMTZE, PIO—FEDEEIIFZRLAF T
SUREDEED S5 FZICHEDET,

6. PRLRAFZAKITZE, XDEEIINC DE—FIEICHED F
—a_o

7. PRLZR D QEABBLAEAVWTL LSV, Z5—LA (No.3101)
MEELFET,

1. Ifaddresses A and B are omitted, the center of arc is defined at the
present position.

If address C is omitted, the angle to X-axis is 0°.
If address T is omitted, cutting allowance is 0.
If address J is omitted, approach relief amount is 5 mm.

5. If address E is omitted, approach feedrate is five times the feedrate
specified with F.

6. If address F is omitted, the feedrate of modal value is used.

7. Addresses R, D, and Q must not be omitted. If omitted, an alarm
(No. 3101) occurs.
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8. HOEERONEDEKIEITERNED T,
YIEIAED REET A A
YIEIAmO RS A
9. ZRLRARIEHEWT, ROIFESLEVWTLZE W, ROZES

&, 77—A (No.3102) &EELET,

10. ZPRLATIE 0 KD/NSWVEZESLBWTLZEW, 7F7—
L (No.3102) WEELFT,

1. ZRLZJ, Q& OUTOEZESLABRVWTLIZE W, 7F—A
(No.3102) WAL EY,

12 PRLZADIE, 1 &EDMSWVEZESLBWTLRE W, PT—
s (No.3102) WHEAELEY,

13. 7RL A DIF, TEMIEHAKHZWIETEBEBEBKULEDERE
SLRVNTLREIW, Z5—A4 (P170) B’EELET,

R>0
R<0

14. ZRLUZA D NEREMF TS W, 22U,
TnETonEd,

1

G307 DfEAAE
ROl (EEF) Z. 920 DTV R TITWVWET,

INBURBUT 1

8. Meaning of the sign of address R is indicated below.

R>0
R<0

Cutting direction: Clockwise

Cutting direction: Counterclockwise

9. When specifying address R, do not specify RO. If RO is specified,
an alarm (No. 3102) occurs.

10. For address T, a value smaller than “0” must not be specified. If
specified, an alarm (No. 3102) occurs.

11. For addresses J and Q, a value “0” or less must not be specified. If
specified, an alarm (No. 3102) occurs.

12. For address D, a value smaller than “1” must not be specified. If
specified, an alarm (No. 3102) occurs.

13. For address D, a value greater than the available number of tool
offset data pairs or the available number of tool offset data must
not be specified. If specified, an alarm (P170) occurs.

14. For address D, the value must include a decimal point; decimal
fraction is ignored.
Example:

Programming using G307

To carry out finish cutting of outside of the circle by using a
20 mm diameter end mill.

(100, 30)

X, Y)

00001;
N1;
G90 GO0 G54 X100.0 Y30.0;..cceevvereeeeeecrieeeeeeee e

G43 Z30.0 H1 8700 MO3; ..o
R
G00 Z2-10.0;

G307 (A0) (BO) C30.0 R25.0 T4.0 D1.0 Q20.0 J7.0
(E500.0) F100.0; ..vevvveeeeeeeeereeereseesseessseseseseseesseesesene

s

G54 DT — U EEZERICE D,
X100.0, Y30.0 IC TEMNE%D THL
BIRD

Z30.0 DUBICTEMNE®D TUE

MAMEIE (£ 1) BT

+X

Y

Positioning at X100.0, Y30.0 in the
work coordinate system called by
G54

Positioning at Z30.0 at a rapid
traverse rate

Specifying the circle cutting outside
(finishing) pattern

() NOEDIRERTERT,

G00 Z50.0;

tJ noTE

Commands in () can be omitted.

G308 mHANEILIAEl (LEF)

G308 Frame Cutting Inside (Finishing)

Mo&Sic, HEER (A B). XEABORS U, Y #HARODR
SV OMARNAIIEIORE EFMTZ{T 555, EDLET,

With the G308 command, finish cutting of the inside of the
frame is carried out.
Reference point: (A, B)
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Length in the X-axis direction: U
Length in the Y-axis direction: V

+Y
A
U
v <>
H-2.0 | H2.0
A H30 H-1.0 4
R c X V' H-3.0 H10 V¥
A H4.0 | H-4.0
EE (A B) > >
Reference
Point (A, B)
o
J
G308A B C UV RH T D QJ E F_;
L NI (G9O) - (G90):
B S X EhEAEE X-coordinate of the reference point to be

defined

L = T (G9O) : (G90):

HEESD Y BEIEE Y-coordinate of the reference point to be

defined

0 e XEERIABE Specifies the angle of the line referenced to
the X-axis.

U e, XEAEORSE Specifies the length in the X-axis direction.

O N e YEAEORSE Specifies the length in the Y-axis direction.

R e J—7+R Specifies the corner rounding R.

 H e VIHIFRUES L A HE Specifies the cutting start position and
direction.

O T e O X Specifies the cutting allowance.

O D e TEHEES Specifies the tool offset number.

LI L 7 7O—FRIFHE Specifies approach relief circle radius.

LI U F7O—FRiFE Specifies the approach relief amount.

& B e, F7O—FEDRE Specifies the approach feedrate.

e EDRE Specifies the cutting feedrate.

] NoTE

PRLRAABZEKIT 2. BEEQRBEMEICBRD XY,

PRLRACZARTZ&. XMERBRITAER 0 ICBRD XY,
RLARZAKI S L., I—FRIEZZPRLAD TESULLT
HESES OFMIEBICIRD XT,

FLATZERT 2E. RORIF0ICBDET,

FRLRJZERT D&, PTO—FRIFERFS5mm [CED F
3—0

FRLRAEZEBIT &, P7O—FEDRERZRLXF THE
BUREDRED 5 FICBEDFT,

FRLAFZEBT 2L, EDRERFINC DE—FILEICRED X
—a_o

PRLAHODHSDEKRETROED TY,

TIRIA A R ET 77 M
YIRS AA R EFET TR

N o N

H>0
H<O0

1.

If addresses A and B are omitted, the reference point is defined at
the present position.

If address C is omitted, the angle to X-axis is 0°.

If address R is omitted, the offset amount of the tool offset number
specified by address D is used for corner rounding.

If address T is omitted, cutting allowance is 0.
If address J is omitted, approach relief amount is 5 mm.

If address E is omitted, approach feedrate is five times the feedrate
specified with F.

If address F is omitted, the feedrate of modal value is used.

Meaning of the sign of address H is indicated below.

H>0 Cutting direction: Clockwise

H<O0 Cutting direction: Counterclockwise
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9. ZRLAHIETREUADEZIESULBWTIIZE L, 9. For address H, only the following values can be specified.
+1.0, £2.0, £3.0, £4.0 +1.0, +2.0, £3.0, #4.0
HOEZIERT D&, PT7—LA (No.3103) BRELET, If other value is specified, an alarm (No. 3103) occurs.
10. ZRLZAHE, M EZMAFT TSIV, INIEZ[IFTICIES 10, For address H, the value must include a decimal point. If not, an
I5E. PT—L (No.3103) BEELFET, alarm (No. 3103) occurs.
1. PRL AUV H D QZERLAEWTLZEW, 7Z7—LA (No. 11. Addresses U, V, H, D, and Q must not be omitted. If omitted, an
3101) MEAELET, alarm (No. 3101) occurs.
12 PRLATIF 0 &KDNSWVEZESLBVWTREIW, PF7— 12. For address T, a value smaller than “0” must not be specified. If
I (No.3102) MHEELET, specified, an alarm (No. 3102) occurs.
13. ZRLRA UV J, Qld. OUTOEZESLEVWT LS W, 7 13. For addresses U, V, J, and Q, a value “0” or less must not be
Z—/, (No.3102) B"EAELET, specified. If specified, an alarm (No. 3102) occurs.
14, ZPRLZADIE. 1 &ED/NWSWMEZESLEBEWTLLEW, PZ— 14, For address D, a value smaller than “1” must not be specified. If
I (No.3102) MHEELET, specified, an alarm (No. 3102) occurs.
15, ZRL XD IF. TEMIEBEHKHZ WVITEMEMEBLL EDfEZHE  15. For address D, a value greater than the available number of tool
SLBWTL LS W, PT—L (P170) DEELFT, offset data pairs or the available number of tool offset data must
not be specified. If specified, an alarm (P170) occurs.
16. ZRLZA D&, MNEREMITTLIZE W, 2L, INEREITIE 16, For address D, the value must include a decimal point; decimal
ThiETeNnEd, fraction is ignored.
£l Example:
G308 DfEAAE Programming using G308
mAEORMAILIEl (EEF) Z. ¢20 DTV RIJILTITVE To carry out finish cutting of inside of the frame by using a
EP 20 mm diameter end mill.
B 90
< R,
R10 T
25
(50, 50)
\( +X| 50
7 N v J
X, Y)
8 5
00001;
N1;

G90 GO0 G54 X50.0 Y50.0;....coeviiiiiiiiiiieieccie

G43 Z30.0 H1 S700 MO3;

R

Z10.0;
G01 Z-10.0 F1000;

G308 (A50.0) (B50.0) (C0) U90.0 V50.0 R10.0
H-4.0 T3.0 D1.0 Q25.0 (J5.0) E200.0 F100.0;

s

Z30.0 DUBICTEMNRE®D TUE

MAERRAIYIE (kL) B

G54 DT — 7 EEFEZRIC LD, X50.0, Positioning at X50.0, Y50.0 in the
Y50.0 ICTENE%D THRERD

work coordinate system called by
G54

Positioning at Z30.0 at a rapid
traverse rate

Specifying the frame cutting inside
(finishing) pattern

() NOEDIRERTEET,

G00 Z50.0;

] noTE

Commands in ( ) can be omitted.

G309 A MMEILIEl (LEF)

G309 Frame Cutting Outside (Finishing)

D &LSIC, EER

(A, B). X#mmaoRs U, Y #HBEOR

&V OEASMUTIHIOE EIFINTEZTSHBRICER LRI,

With the G309 command, finish cutting of the outside of the
frame is carried out.

Reference point: (A, B)

Length in the X-axis direction: U
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Length in the Y-axis direction: V

+Y
A
U
R H-2.0 | H2.0
v <>
H3O0 A A H-10
H30 V¥ ¥ H1.0
HEH (A B) a0 €10
Reference
Point (A, B)
T
G309A B C UV RHTDQJEF ;
¢ A (G90) : (G90):
HHE B X i EEAEE X-coordinate of the reference point to be
defined
B (G90) : (G90):
EHHESD Y HEEEE Y-coordinate of the reference point to be
defined
@ G e XEERTAE Specifies the angle of the line referenced to
the X-axis.
U e XEARORS Specifies the length in the X-axis direction.
* Vo Y#ARORS Specifies the length in the Y-axis direction.
* R J—7FR (+#%) /31—7FC (-ED Specifies corner rounding (R>0)/corner
chamfering (R<0).
S H e PHIFRAIES L UAM Specifies the cutting start position and
direction.
T e, DX Specifies the cutting allowance.
LI o T TEHIEES Specifies the tool offset number.
Qo 77 O—FRIFHEE Specifies approach relief circle radius.
S 77O0—FRIFE Specifies the approach relief amount.
¢ B 7 7O—F#EDRE Specifies the approach feedrate.
O e *®E D EE Specifies the cutting feedrate.
s JnoTE
1. PRLRAABZHEKI DL, EEXRF (0,0 ICHEDET, 1. If addresses A and B are omitted, the reference point is defined at
(0, 0).
FRLACZET DL, XBEBRTAEII O ICBRDET, 2. If address C is omitted, the angle to X-axis is 0°.
PRLARZAKTZE, O—FRBLCI—FClF0ICkD 3. If address R is omitted, corner rounding radius/chamfering size
ESCIS becomes “0".
PRLATZEBI DL, BORIF0ICEDET, 4. If address T is omitted, cutting allowance is 0.
TPRLRJZERTDE, 77O0—FRIFEEF 5mm ICED F 5. If address J is omitted, approach relief amount is 5 mm.
6—0
6. PRLAEZARI 2L, P77O—FXDREIIT7ZRLXFTHE 6. Ifaddress E is omitted, approach feedrate is five times the feedrate
SUIEDEED 5EZICRDET, specified with F.

7. PRLAFZ&EEITZE. XDEEIINC DE—FIEICZDE 7. Ifaddress F is omitted, the feedrate of modal value is used.
6—0

8. MADHEEROFSDEKIETERDED T, 8. Meaning of the sign of address R is indicated below.
R>0 J—+R R>0 Corner rounding

R<o0 O—+C R<0 Corner chamfering
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10.

11.
12.
13.
14,
15.

16.

17.

Bl :

7RLAHOHFSOBKIETROED T,
I AN ET T 1R
PIHI A R AT

H>0
H<O0

FPRLUAHICTRUADEZIESLEVWTIZE 0,

+1.0, £2.0, £3.0, +4.0

DEEESTDE. 7T—L (No.3103) BAFRELET,
FRLRAHIFE INRERAFTLLIZEWN, NEEERMITTICES
I2&. 7T—LA (No.3103) BEELET,
ZRLAUVHDQZEEBELAEVWTLESIW, 7Z—A (No.
3101) MEELET,

FRLZATI, 0LDNSWVEEZESLRWTLIZES W, 7T7—
s (No.3102) WHEAELET,

ZRLZUVIQIE OMTOEEZESLABRVWTIZES W, 7
Z—/, (No.3102) " &EEL %I,

FRLZADIE, 1 &EDNSWMEZESLBWTLEEW, FT—
L (No.3102) WEELFT,

FRLZDIE, ITEMERSISVNGTEFHEBE EOESE
SULRBVWTL T W, 7Z—A (P170) DEELET,

FPRLADE, MNEIREMITTLIRREWN, 2L, INRET IR
PIDEToNET,

G309 DEAAE
A OIMAYIEI (EEF) &, 020 DTV RIJILTITVWER

10.

1.

12.

13.

14.

15.

16.

17.

Meaning of the sign of address H is indicated below.

H>0 Cutting direction: Clockwise

Cutting direction:

H<0 Counterclockwise

For address H, only the following values can be specified.
+1.0, £2.0, £3.0, #4.0

If other value is specified, an alarm (No. 3103) occurs.

For address H, the value must include a decimal point. If not, an
alarm (No. 3103) occurs.

Addresses U, V, H, D, and Q must not be omitted. If omitted, an
alarm (No. 3101) occurs.

For address T, a value smaller than “0” must not be specified. If
specified, an alarm (No. 3102) occurs.

For addresses U, V, J, and Q, a value “0” or less must not be
specified. If specified, an alarm (No. 3102) occurs.

For address D, a value smaller than “1” must not be specified. If
specified, an alarm (No. 3102) occurs.

For address D, a value greater than the available number of tool
offset data pairs or the available number of tool offset data must
not be specified. If specified, an alarm (P170) occurs.

For address D, the value must include a decimal point; decimal
fraction is ignored.

Example:
Programming using G309
To carry out finish cutting of outside of the frame by using a

ERS 20 mm diameter end mill.
+Y
—)—(—6
/ \
R10 25
50 (0,0) X (80, 0)
(X,Y) \ %
S -
< 50 >
00001;
N1;

G90 GO0 G54 X80.0 YO;

G43 Z30.0 H1 S700 MO3;

R

G00 210.0;

G309 (A0) (BO) (CO) U50.0 V50.0 R10.0 H1.0 T1.0 pumsEIYIE] () 184
D1.0 Q25.0 (J5.0) (E500.0) F100.0;

as

G54 DT — U EEERICEK D, X80.0,
YO [CTENERED TRHERSD
Z30.0 DBICTEMNE®ED TUE

Positioning at X80.0, YO in the work
coordinate system called by G54

Positioning at Z30.0 at a rapid
traverse rate

Specifying the frame cutting outside
(finishing) pattern

() ROESIFERTEET,

G00 Z50.0;

] noTE

Commands in ( ) can be omitted.
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NRI—=BAINICETET7F—L

Alarms for Pattern Cycle

* G300 : MM EDs (FEEyF)

* G300: Points on Arc (reg

ular pitch)

¥oOr77—LES
Macro Alarm No.

Xyt—Y
Message

RE

Description

PRLARHOHEADEEZED

Both values of addresses R and

3101 DATANOT FOUND™"R H LT a0, H must be specified.
PRLUARIE, 0 LD KEWVWE For address R, a value greater
EESLTLREE W, ZRLZ | than “0” must be specified. For

3102 INPUT ERROR**R Q H' QlE. oL DEZESLTL address Q, a value other than “0

eV, ZRLAHIE 1.0
EoEZIESLTIIZS W,

must be specified. For address
H, a value “1.0” or greater must
be specified.

e G301 : HiMEtDE (R&EEY F)

* G301: Points on Arc (irre

gular pitch)

RoO7 5 —LES
Macro Alarm No.

Xyte—Y
Message

RE

Description

‘DATANOT FOUND**R 11

RLZR N, J1OFTRTDE

All values of addresses R, 11,

7 1
3101 Jr ERSLTLIES W, and J1 must be specified.
ZRLZARIE, 0 LDKEWE For address R, a value greater
‘ sxQ | EESLTLEETW, ZRL X | than “0” must be specified. For
3102 INPUT ERROR**R J U 10N FOEERESLT< | address J, avalue “1.0" or
&, greater must be specified.
ZRLZ NI, oA D{ERSTE | Foraddress I1, a value other
3103 INPUT ERROR**I1 AND SLTLEESWN, ZRLZR N than “0” must be specified. For
J1 I, 1.0DEEIES LTS address J1, a value “1.0” must
(AW be specified.
¢ G302 BREDR (FEEYF) + G302: Points on straight line (regular pitch)

ROO7 5—LES
Macro Alarm No.

XyE—Y
Message

RE

Description

FRLZXQHDOWADEZES

Both values of addresses Q and

. SxA LI

3101 DATA NOT FOUND**Q H LT, H must be specified.
FRLZXQlE 04 DIERIE | Foraddress Q, a value other

3102 ‘INPUT ERROR**Q H’ SLTLLEEWw, PRLAH than “0” must be specified. For

iE 10 EDEZES LT
=AW

address H, a value “1.0” or
greater must be specified.

e G303 EMRLEDE (R&EEYF)

» G303: Points on straight

line (irregular pitch)

RUO7 5 —LES
Macro Alarm No.

XytE—Y
Message

RE

Description

‘DATA NOT FOUND**I1

ZRLZAN, J OWfADERE

Both values of addresses 11 and

3101 Jr HLTLREE W, J1 must be specified.
‘ ox FRLZJIE 1.0l EDfERIE | For address J, a value “1.0” or
3102 INPUT ERROR™J SLTLEE W, greater must be specified.
FRLZAN . o4 DiE%IE | Foraddress I1, a value other
3103 INPUT ERROR**ITAND | 5L T<7Z& W, ZRLZ N than “0” must be specified. For

J1

E. 10 DEEESLTLES
W

address J1, a value “1.0” must
be specified.

* G304 : UALE. BFLEDR

» G304: Points on Rectangle/grid

YI7A7—LBS Ayt—Y B Description
Macro Alarm No. Message
FRLZRUVI,JOFTRTD{E | Al values of addresses U, V, |,

3101 J

‘DATANOT FOUND**U V|

ZIEHLTLLIEE W,

and J must be specified.
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XoOar7 5—LEBS
Macro Alarm No.

XytE—Y
Message

RE

Description

ZRLAU VI 0LUANADEE
EBSLTLIEE W, PRLRI
IF. 20l EDEZES LT

For addresses U and V, a value
other than “0” must be specified.
For addresses | and J, a value

3102 INPUT ERROR**UVIJR | &\, ZRLARIE, 0&bDK | “2.0"orgreater must be
X< 180.0 L h/hNS LW EZEIES | specified. For address R, a value
LTLrEEL, greater than “0” but smaller than
“180.0” must be specified.
‘ SRV FRLAWIE, 1.0F7=lE20 For address W, a value “1.0” or
3108 INPUT ERROR™™W DEZESL TSI W, “2.0’must be specified.
* G305 TREFLDR + G305: Staggered grid
YI7A75—LBS Ayt—Y HNE Description
Macro Alarm No. Message
3101 DATANOT FOUND**XY | Z KL Z X, Y,U,V,I,J DF~T | All values of addresses X, Y, U,
uviyJ DEZESL T ZE W, V, |, and J must be specified.
FZRLULZX YU Vix, oL4o | Foraddresses X, Y, U,andV, a
‘ % EEIESLTLLIEEWN, ZRL value other than “0” must be
3102 Jl,NPUT ERROR™X Y UVI 2L Jix 30l EnEEZES specified. For addresses | and J,
TLEEW, a value “3.0” or greater must be
specified.
. . FRLAWIE. 1.0F/E20 For address W, a value “1.0” or
3103 INPUT ERROR™W DEZESLU TSI, “2.0” must be specifie
ABS[X] &, ABS[U] DELD H For ABS[X], a value greater than
3104 INPUT ERROR**X U Y\ | AEWBZESL TS W, that of ABS[U] must be specified.

ABSIY] l&. ABS[V] DIEL DK
SWMEZIESLTIZS W,

For ABS[Y], a value greater than
that of ABS[V] must be specified.

e G306 : HAAILIHE] (L)

» G306: Circle cutting inside (finishing)

ROO7 5—LES
Macro Alarm No.

XyE—Y
Message

RE

Description

FRLZAR DDOEADEEES

Both values of addresses R and

S101 DATANOT FOUND™*R D LTLiEE 0, D must be specified.
ZRLARIE 0N DEZETE For address R, a value other
SLTLEEIN, ZRLRTIE | than “0” must be specified. For
O LEDEZEIES L TLEE L, | address T, a value “0” or greater
. % , ZRLADIE 1.0 EMD must be specified. For address
3102 INPUT ERROR™RTDJ 4000 LI TOEZRIES L TL 2 D, a value “1.0” or greater but not
W, PRLRJIFE. 0&DK exceeding “400.0” must be
ZWMEZESL TSI, specified. For address J, a value
“0” or greater must be specified.
BESE. 0 KD KEWNMEZTE For the offset data, a value
3105 ‘OFFSET DATA ERROR’ SLTLEEL, greater than “0” must be
specified.
3106 ‘CAN NOT GO’ F7O—FF£-iEMITNTEZx | Approach or machining cannot

Tho

be executed.

e G307 : HAMAILIHE) (L)

» G307: Circle cutting outside (finishing)

¥oar7 7—LEBS
Macro Alarm No.

AytE—Y
Message

RE

Description

3101

‘DATANOT FOUND**R D
Q

7RLARD QDINRTDEZE
BERLTRE W,

All values of addresses R, D, and
Q must be specified.
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YUVATPS—LEBS Ayt—Y HNE Description
Macro Alarm No. Message
FRLZXRIE., oLl fE%g | Foraddress R, a value other
SLTLEET W, ZRLATIE, | than “0” must be specified. For
OLLEDEZEIES LT X\, | address T, a value “0” or greater
. o PRLADIE 1.0 EMND must be specified. For address
3102 J!\‘PUT ERROR™RTDQ 4000 LT OEZESL T D, a value “1.0” or greater but not
W, PRLZRXQJIE. 0&D exceeding “400.0” must be
REWBEZESL TSV, specified. For addresses Q and
J, a value greater than “0” must
be specified.
BWESE. 0 LhAk=\MExE | Forthe offset data, a value
3105 ‘OFFSET DATA ERROR’ SLTLEE W, greater than “0” must be
specified.
3106 ‘CAN NOT GO F7O—FFXIEMINTEZE Approach or machining cannot
A, be executed.
» G308 : FMARMAITIEI (i) + G308: Frame cutting inside (finishing)
YIA7—LBS Ayt—Y HWE Description
Macro Alarm No. Message
3101 ‘DATANOT FOUND**UV | ZRLZX U, V.H,D,Q DI ~RT All values of addresses U, V, H,
HDQ DEEZFS LTS, D, and Q must be specified.
FRLAUVQJIE 0&bX | ForaddressU,V,Q,J, avalue
= MEEES LTSV, 7 | greater than “0” must be
) - RLZTIE ol EoEEES specified. For address T, a value
3102 lQNj?UT ERROR™*UVTD LT<iEEw, ZRLZXDIZ. “0” or greater must be specified.
1.0 L EAD 400.0 L T {E% 3 | For address D, a value “1.0” or
BLTLEE W, greater but not exceeding
“400.0” must be specified.
ZRLULAHIE 1.0,-1.0,2.0, For address H, any of the values
‘ Kk -2.0,3.0,-3.0,4.0,-4.0 D\Wg'Hh | “1.0",“-1.0", “2.0", “-2.0", “3.0%,
3103 INPUT ERROR™"H MOEZIBSLTLEE W, “-3.07, “4.0” or “-4.0” must be
specified.
BESE. 0 LhAk=\ME%EIE | Forthe offset data, a value
3105 ‘OFFSET DATA ERROR’ AL TLIEE W, greater than “0” must be
specified.
3106 ‘CAN NOT GO’ F7O—FXIEMINTEZE Approach or machining cannot

Bho

be executed.

» G309 : mEASMAYIEI (£

» G309: Frame cutting outside (finishing)

YI7A7—LBS Ayt—Y HNE Description
Macro Alarm No. Message
3101 ‘DATANOT FOUND**UV | ZRLZX U, V.H,D,Q DI ~RT All values of addresses U, V, H,
HDQ DEEZFSL TS0, D, and Q must be specified.
ZRLZRUVQJIE, 0&bK | ForaddressU,V, Q, J, avalue
= MEEES LTSV, 7 | greater than “0” must be
) - RLZTIE ol EoEEES specified. For address T, a value
3102 éNEUT ERROR™UVTD LT<LEEWn, ZPRLRDIZE. “0” or greater must be specified.
1.0 I EAD 400.0 L T D{E% 3 | For address D, a value “1.0” or
FLTLEE W, greater but not exceeding
“400.0” must be specified.
ZRLULAHIE 1.0,-1.0,2.0, For address H, any of the values
‘ *xLp -2.0,3.0,-3.0,4.0,-40 d\WI't | “1.0%,“-1.0", “2.0", “-2.0", “3.0",
3103 INPUT ERROR™"H MOEZIESL T IRE W, “-3.0%, “4.0” or “—4.0” must be
specified.
BESE. 0 LhAk=LME%EIE | Forthe offset data, a value
3105 ‘OFFSET DATA ERROR’ SLTLEE U, greater than “0” must be

specified.
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YOA7 5—LBS Aytg—Y RE Description
Macro Alarm No. Message
3106 ‘CAN NOT GO’ F7O—FFIEMINTEFE Approach or machining cannot

Tho

be executed.
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1 709546
EXAMPLE PROGRAMS

FAU7—2%#MIT3IcLTH. FEFEICEZLDMIFER &
Q7O S LFENGDET, ZZTIE—HELT, KLfE
A92&EBbN265DICDWTEHBALEI,

INSDHIESEICEREROIMNIICH >z, &b IWhHEE
B2 LT TV, IIHBICEL > TE. ZDOAEPE
EIEY THRWEEEHDEFITDTEELTLRLEI L,

ZZTlE. MAPPS TEEBE Y X FAZFERLE7OT S LA
EZBHLTCVWEYT, TERBEEZESIEIHI., TERFELEESE
D1 ZfFERBLTWET,

LX) MAPPS TE®EY 27 ADEAAEICDWTIE. B
“‘MAPPS TEEEY X F AEUkETHE "

o= 2= =)
=K1

1. BEFKICE>TINI 37—V OHEPYPRIRESESH
iChlcdlcth. BUHTRZENSODINRTEIBIET S &N
TEFERA. LD >T. 79—V 5V 7HEPEHOD
EEGERE. tTHIDXD ERE, thAHE. VhRAHERED
MIEEIE. BEFEDPBEEZDH>TRELTLEZW, &
BERTI—IDI 5V THECNMIFSZRELDNRZIG
BlE. BEA—D—PHIIEX—D—ICSERSES
LYo
[D—UPEITEDORUCHEL. ABEHR. BiMoOEE.
YIHI TE phEig]

2. CCTEELTWAZ7AYT S ALlE. TARTOERICIEXE
LTWwEth, BEFEDBASIhIEHBOENZ+HCIE
Lk, RELR7OJ75L%ZERL,. R2ZEELTM
I&ETo>TLIEZL,
[D—27PHEITELNRCHEL. ABEH., BiRoOEE]

A\ E
TRMEESIE. MAPPS TREEYATLATHERALTWSE
SEFERALTEZW, tOTEMEESZERT LI,
MAPPS TREEY AT LOKEZ+AEELc ETSERAL
EEW,

[ > TR DkiE]

s

There are a variety of machining and programming methods
used when a workpieces is machined. This section describes
programs which seem to be used frequently in actual
machining.

Study these example programs, and then create programs
which better suit your actual machining conditions. Note that
the programming methods and values shown here may not
apply to your specific needs.

Example programs in this chapter use the MAPPS tool
management system. H1 is used for the tool length offset
number and D1 is used for the tool radius offset number.

m For details on using the MAAPS tool management system, refer
to the separate volume “MAPPS TOOL MANAGEMENT SYS-
TEM INSTRUCTION MANUAL”".

A\ WARNING

1. Workpiece materials and shapes vary widely among
machine users. DMG 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 user's responsibility
to determine the appropriate settings. If you have
difficulty determining these conditions, consult the
fixture and tool manufacturers.

[Workpiece or cutting tool ejection during machining,
injuries, machine or cutting tool damage]

2. The programs given here are not applicable to all
manufacturing environments. Programs must be
written while taking the performance of your machine
into consideration and be executed with due
consideration given to safety.

[Cutting tool ejection during machining, injuries,
machine damage]

/\ cAuUTION

Use the tool offset number that is used in the MAPPS tool
management system. If using other tool offset numbers,
make sure you understand the functions thoroughly.
[Damage to the machine and tool]

] noTE

1. RETIK, 7OV S LFITEDERLETCZ 70y (GO—
R MO—=R) 055, 20BLUBEOFHRBIFEKLTWET,

2. JOVZLAHRDEGI—R, MO—ROFEMICTOVWTIE FIROD
BEOA—ROFBATHERIZEI L,

1. Among the blocks including G and/or M codes that appear
repeatedly in the example programs, the first ones are explained
but the explanation for the second ones and thereafter are omitted.

2. Confirm the details of the G and/or M code functions in the
corresponding sections described above.
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1-1 NBIFEEY 1) (G81,G76,G84). 77O 5L (M98, M99)
Hole Machining Canned Cycle Program (G81, G76, G84) and Sub-Program (M98, M99)

+0.03
, 920 ¢
[ 6-M10x P1.5 &Ei#
T ¢85
6-M10 x P1.5
c,k @ () Through-Hole
2 .
S A Ve {j/ Prepared Hole 8.5 Dia.
&R N Ny
o
wn
O )
3
Y
- 50) | 100 | 100
« 300 N
1C 0.5C
: — . e P FC25
3 no ' ' o Material: Cast Iron (JIS FC25)
w
<{ERFIE> <Procedure>
1) MIRKRZRHOET, 1) Determine the workpiece zero point.
+Y
A
o oo
o "7 o
Z0
2) T—UDUIVTHEERDET, 2) Determine the clamping method.
R
Plate
7=
Workpiece

Bl M ET70Oy Y

N Reference Block

o

4 Clamping Plates

4- HiiR Sttty
o

HEETOV Y
Reference Block
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3 VUV ITERDET,

3) Determine the tooling.

IRJINL—-T
Machinin IR# &S N R
o 9 Tool Name Tool Group Portions to Be Machined
rder
Number
1 T N . N
Ty IRUIL M10 % v ZERH L U ¢20 Etz > & 7\l
Center drill Centering for M10 tapping and 20 mm dia. hole
2 T2
$8.5 KU JL M10 % v 77T
8.5 mm dia. drill Drilling prepared hole for M10 tapping
3 T3
$18 RUJL $20 BB T
18 mm dia. drill Rough drilling of 20 mm dia. hole
4 = T4
— $195 TV R I)L - .
L0 0 19.5 mm dia. end 920 F'B.EP.&.J:HMI .
—— . Semi-finishing of 20 mm dia. hole
ﬂ mill
5 — $25 EEXD 2L 75 M10 &7 v T8R4 & O 420 EREER D M1
L0 25 mm dia. Chamfering for M10 tapping holes and 20 mm
¢ chamfering mill dia. hole
6 6
MIOx P15 % v~ 5y 7L
M10 x P1.5 tap Tapping
7 TR T7
i goo b f)fring 920 R— U > ZH EFINT
' Finishing 20 mm dia. boring
EN bar
4) THIZHZROET, 4) Determine the cutting conditions.
I8 TEMHEES
}lz—’ng’% O D EE Offset Number
I Tool I8% Spindle Speed | Feedrate | IRRWIEES = TAEMEES
Process | Group Tool Name S) (F) | Tool Length Off- | Tool Radius Off-
Number (min™) (mm/min) set Number set Number
m (H) (D)
N1 T1 TY& KU 2000 150 1 —
Center drill
N2 T2 8.5 RYUJL 750 150 1 —
8.5 mm dia. drill
N3 T3 »18 RUJL 440 90 1 —
18 mm dia. drill
N4 T4 $195 TV K3 )L 400 80 1 —
19.5 mm dia. end mill
N5 T5 25 EEXD 2 )L 400 80 1 —
25 mm dia. chamfering mill
N6 T6 M10xP1.5% v~/ 250 375 1 —
M10 x P1.5 tap
N7 T7 20 R—YU > o 1600 150 1 —
20 mm dia. boring bar

5) 707 L%EFRLET,

5) Create the program.
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<A77 5L (00001) >
00001 (TEST PIECE); ..o

GO0 G40 GB8O;....eiieie e

N1 T2 (CENTER DRILL); ..o

G90 GO0 G54 X0 YO; ..o

G98(G99) G81 Z-5.0 R3.0 F150;

<Main Program (00001)>

JO0U0SLES. Y1 (TR
fE—X)
TEREBE. NBIFEET1 I
vyt

e ss 2 RRiER
X, Y 8z % 2 RRE)R

1&SII—TOIE (T RY
JU) FEH L

A7V FINALy T

TEX

Y& RULIIT
2EBITIN—TZDIE (¢85 KRUJL)
MEH L

T — U EEEZ G54 iR

XY ZNIREEICEXD TRIBRD

Bi#hoo EH L
TERGESS 1 HORESLITZ
#AMEICHEIEL T, Z50.0 DAIEIC
B TRERD

F O] EREE 2000 min~!

E=E

ARy NRUYYTHALT)L
(G81) =Ef7T

0 ZB5.0 et ZH (NE) ONE
& RBL0 e R SDHE
O F B0 e %D EE 150 mm/min
e R >
755 (Z-5.0) m——O*————%
Point Z (Z-5.0) E'lﬁ\_\ R |
oin
A1ZIvILR
(23.0) Initial Point
(250.0)
VOB P2; ..o eees H+ 77043 L 00002 DIEHE L

G30 X0 Y0;
MO1;

00002 DARFIBETARY kR
T (G81) LT
NBTEEYA 7L+ >t
ZHE 2 RAERL T, TEHO[OER
=1k

X, Y #hEE 2 [RRiE)R

Program number and title (test
piece)

Canceling tool radius offset and
hole machining canned cycle

Second zero return of Z-axis
Second zero return of X- and Y-axes

Calling a tool of group number 1
(center drill)

Optional stop
Executing tool change cycle

Drilling with center drilling
Calling a tool of group number 2
(8.5 mm dia. drill)

Selecting work coordinate system
G54

Positioning of X- and Y-axes at the
workpiece zero point at a rapid
traverse rate

Indexing B-axis to 0° position
Positioning at 250.0 at a rapid
traverse rate while Z-axis position is
offset by offset data set for tool
length offset number 1

Specifying spindle speed of

2000 min~"

Starting the spindle in the normal
direction

Executing the spot drilling cycle
(G81)

Z coordinate value of the point Z
(hole bottom)

Z coordinate value of the point R

Feedrate of 150 mm/min

Calling sub-program 00002
Spot drilling cycle (G81) is executed
at the positions specified in O0002.

Canceling hole machining canned
cycle

Second zero return of Z-axis and
spindle stops rotating.

Second zero return of X- and Y-axes
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G90 G00 G54 X100.0 Y50.0;
G43 250.0 H1 S750;

MO3;

(G98) G81 Z-34.0 R3.0 F150 LO;

M98 P2;

G80 G91 G30 Z0 MO5;
G30 X0 Y0;

MOT1;

MO6;

N3 T4 (18 DRILL) oo,

G90 G00 G54 X0 YO0;

G43 Z50.0 H1 S440;

MO03;

(G98) G81 Z-38.0 R3.0 F90;
G80 G91 G30 Z0 M05;

G30 X0 YO0;

MO1;

MO6;

N4 T5 (19.5 ENDMILL); ...............

G90 GO0 G54 X0 Y0;

G43 750.0 H1 S400;

MO3;

(G98) G81 Z-32.0 R3.0 F80;
G80 G91 G30 Z0 MO05;

G30 X0 Y0;

MO1;

MO6;

N5 T6 (25 MENTORI);

G90 GO0 G54 X0 Y0;

G43 250.0 H1 S400;

MO3;

(G98) G81 Z-11.0 R-7.0 F80;

FEHO1BIIN—TDIBEE 2 &
TI—7DITE %A

$8.5 KU )LiIT
3BETI—TZDTE ($p18 RUJL)
MU

2Ry NRUYYTHAT)L
(Gs1) =17

as

Tool change between a tool of group
number 1 in the spindle and a tool of
group number 2

Drilling with 8.5 mm dia. drill
Calling a tool of group number 3 (18
mm dia. drill)

Executing the spot drilling cycle
(G81)

tJ noTE

LOZIESLTWB o, NHITEEY
17 IVEERTFTENT, NIITT—5D
ERDHTVET,

18 KU JLINT
ABTI—TDIE ($p195 TR
2)L) MHL

$19.5 T R /LT
5&7IL—7DIE (¢25EELD)
ML

$25 EELD I T
6ESIL—7DITE (MI0OxP15
Fwv 7)) BHU

ARy MRUYYTHAL T
(Gs1) =17

¢ Z-T11.0 Z RDUBE
¢ Ro7.0 o R RODE

3% D BE 80 mm/min

Since “L0” is specified, the specified hole
machining canned cycle is not executed
and only the hole machining data is
stored.

Drilling with 18 mm dia. drill
Calling a tool of group number 4
(19.5 mm dia. end mill)

Drilling with 19.5 mm dia. end mill
Calling a tool of group number 5 (25
mm dia. chamfering mill)

Chamfering with 25 mm dia.
chamfering mill

Calling a tool of group number 6
(M10 x P1.5 tap)

Executing the spot drilling cycle
(G81)

Z coordinate value of the point Z
Z coordinate value of the point R
Feedrate of 80 mm/min
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Z-B55R-2.0L0; oo 2Ry NRYU YY1 4)Ld7Z  Changing cycle point Z and R
AB LV RAELS ] noTE
s _ — -
Since “L0” is specified, the specified hole
Lo S LTWD6H. Wk IFEEY  machining canned cycle is not executed
A7 I)VIEEFEINT . "INIT>F—4 @  andonly the hole machining data is
EEOHMTVWET, stored.
o Z5.5 e ZEUCZERDOMNE Position of the new point Z
¢ Ro2.0 it ZBURRDME Position of the new point R
M98 P2;
G80 G91 G30 Z0 M05;
G30 X0 YO;
MO1;
MO6;

N6 T7 (M10 x P1.5 TAPY; oo,

G90 GO0 G54 X100.0 Y50.0;
G43 750.0 H1;

M29 S250; ...
(G98(G99) G84 Z-32.0 R10.0 F375 (,R01), S500 LO;

M98 P2;

G80 G91 G30 Z0 MO05;
G30 X0 Y0;

MO1;

MO6;

N7 T1 (20 BORING); o vveoorveeeeeeeerree

G90 GO0 G54 X0 YO;..ocueeviceriiircien,

G43 750.0 H1 S1600;
MO03;

G98(G99) G76 Z-32.0 J0.5 R3.0 F150;

G80 G91 G30 Z0 MO05;

YO;
Y-50.0;
X-100.0;
YO;

M10 x P1.5 4 v 74T
7EIL—TDIE ($20 R—"1 Y
7)) HHU

By v EY TS
FE#RY vy EYTH1 7))L (M29
G84) =17

T

Tapping with M10 x P1.5 tap
Calling a tool of group number 7 (20
mm dia. boring bar)

Specifying the synchronized tapping
Executing the synchronized tapping
cycle (M29 G84)

] noTE

LOZIES L TWS T, "B ITEEY
AV IIFETEINT, ANINITF—5 D
EEOHTVET,

$20 R—1 > 7T
1&7)I—TDIE
JU) FEH L

T — U EEE% G54 iR

X, Y ZINTEAICE®ED TREBRS

(B R

T7AVR=YTHAT)L
(G76) =Ef7T

TOT I LT

Since “L0” is specified, the specified hole
machining canned cycle is not executed
and only the hole machining data is
stored.

Boring with 20 mm dia. boring bar
Calling a tool of group number 1
(center drill)

Selecting work coordinate system
G54

Positioning of X- and Y-axes at the
workpiece zero point at a rapid
traverse rate

Executing the fine boring cycle
(G76)

Program end

<Sub-Program (00002)>

T0T7 S LES
BFRIET—%

Program Number
The following is hole position data
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MO0 e Y7700 5 LKT Sub-program end
(A >7O7 5 LICER) (Returning to main program)

1-2 EMEYH (TEEHFHIE)
Accurate Circle Cutting (Tool Radius Offset)

= | EOARFA5mm
-0 Cutting Allowance is 5 mm
g S
<
Y
200
9100
S } I M8 1 FC25
N¢ X X Material: Cast Iron (JIS FC25)
<{ERFIE> <Procedure>
1) MIRRELOT—0DI SV THEZRDET, 1) Determine the workpiece zero point and the workpiece
clamping method.
> 110 o
LA | f 10t | A
ZO/
4 - fEHIR
| 1 4 Clamping Plates
Lo [© 4 comene

IIES (X0, YO0)
Workpiece Zero Point (X0, YO0)

0] 0]

O k- mmreey

3 Positioning Pins

2) VUV TERDET, 2) Determine the tooling.
IBJIL—-T
4 Ta% B85 AT P
Order 9 Tool Name Tool Group Portions to Be Machined
Number
— il
ﬁ 25 T RI)L $100 DT
7 25 mm dia. end mill 100 mm dia. hole
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3) YIHIRHEZRHDE T,

3) Determine the cutting condition.

IR TEHESES
}b—%7§ IEEEELE i*. D EE Offset Number
s Tool LB Spindle Speed | Feedrate | TRR@E®S TAEWEES
rocess Group ool Name (_ )_1 (F) . Tool Length Off- | Tool Radius Off-
Number (min™") (mm/min) set Number set Number
(T H) (D)
N1 T $25 TV RI)L 330 66 1 1%
25 mm dia. end mill

s ] noTE

TERBESR. ‘TEEE (TE7F—%) BEEO TEERWR

lc125mm ZREL TSI W,

L) TemEg0®z® >\ TE. BIff “MAPPS TEEEY 2
> LEURERE

For the tool radius offset amount, set 12.5 mm for ‘TL RAD.GEOM’
on the ‘TOOL MANAGEMENT (TOOL DATA)’ screen.

m For setting the tool radius offset amount, refer to the
separate volume “MAPPS TOOL MANAGEMENT SYSTEM
INSTRUCTION MANUAL”

4 7O LEERLET,

G91 G30 Z0;
G30 X0 Y0;

N1 (25 ENDMILL D1 = 12.5);
G90 GO0 G54 X0 YO;............

4) Create the program.

7077 LES

TERBIE. RHOTEET 17
vt

2%z 2 [RRER

X, YEHZEE 2 FRER

1 &I —TDIE (425 TV R =
L) FEHU
A7V3FINARNYT

TERIMR

$25 T R I LT

T — U EEIE% Gh4 iR
X, Y ZINTESICR®ED TRERS

B #f 0° ZIH L
TERBIES 1 EORBEERTZ
#AMEICHEIEL T, Z50.0 DAIEIC
BaXD THRIERSD

T #hElEREEE 330 min~!

E=E

Program number

Canceling tool radius offset and
hole machining canned cycle
Second zero return of Z-axis
Second zero return of X- and Y-axes

Calling a tool of group number 1 (25
mm dia. end mill)

Optional stop
Executing tool change cycle

Drilling with 25 mm dia. end mill

Selecting work coordinate system
G54

Positioning of X- and Y-axes at the
workpiece zero point at a rapid
traverse rate

Indexing B-axis to 0° position
Positioning at 250.0 at a rapid
traverse rate while Z-axis position is
offset by offset data set for tool
length offset number 1

Specifying spindle speed of

330 min~!

Starting the spindle in the normal
direction
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G41 G01 X20.0 Y-30.0 D1 F6B6;....ceeeeeerrreneeannnes @D TEFHILEES1EZ20MIEST  After offsetting the tool position to
7075 LA0ETAHAICXT L TTAE  the left in reference to the tool
BlIcTEA#EIEL T, X20.0, Y-30.0 advance direction by the amount set

DB ICHIYED TRE) to tool radius offset number 1, the
3% D SEE 66 mm/min cutting tool is moved to X20.0,

Y-30.0 at a cutting feedrate.
Specifying the feedrate of 66 mm/

min
GO03 X50.0 YO R30.0;ccevvveeeeeeeeeeeeeeeeeeeiee e ® X50.0, YO &F T3 30.0 mm @30 Circular arc cutting
PE (xEEtAM) (counterclockwise direction), radius

30.0 mm, circular arc end point
coordinate X50.0, YO

I=50.0; e ® ¥1%50.0 mm OEFH7Y] Circle, radius 50.0 mm
X20.0 Y30.0 R30.0;.ccuuueeeeeeeeeeeeeeeeeiee e @ X20.0, Y30.0 &£ T3#4% 30.0 mm @ Circular arc cutting
SMETHEI (REFETAM) (counterclockwise direction), radius

30.0 mm, circular arc end point
coordinate X20.0, Y30.0

G40 GO1 X0 YO F1000; .cvveeeieeienireee e ® ITERBETEFv>tI Canceling tool radius offset
INTEASICED BE 1000 mm/min - Moving the cutting tool to the
TE workpiece zero point at a feedrate
of 1000 mm/min
GO0 Z50.0 MO5; ..., 7500 F CEZED TBE L ¢, F# Positioning to Z50.0 at a rapid
IR traverse rate and spindle stops
rotating.
G911 G300 Z0; et ZEE2EAER Second zero return of Z-axis
T O U ER TO7 S LT Program end

@ F7O—FHEREFERRDE0% fIzBERELT.RI0.0&LT @ Approach radius is set to R30.0 with about 60% of radius R.
WEd,
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1-3 Z¥ERD

Machining Multiple Workpieces

“ERYH (TEEMIE)

1) MIRKRELCI SV THEZRDET,

(285 —3) DT —
ICAEFETTATILZERTDEUTOLSICED £,

JaT—7I)

Place the four workpieces shown in the previous section
“Accurate Circle Cutting (Tool Radius Offset)” (page 285) on

the table and create the program as follows.

1) Determine the workpiece zero point and workpiece

clamping method.

s
| Ep—— p——

A47—=I)L
“%:\———rﬁ Tooling Block
| S— _‘_ — /
4
|
ﬁb
Y

10

ﬁﬁa‘@fr}i
Clamping Plates

O X0, YO

2) 7O LEERLET,
<AX«A>7A%J5 L (00010) >

.....................................................

GIOL2P3X_ Y Z oo

GIOL2PAX_ Y _Z oo

G91 G30 Z0;
G30 X0 Y0;

2) Create the program.
<Main program (00010)>

7077 LES
TERME. NHTEEY1 I
vyt

J— O FEIER G54 [T X, Y, Z D
EFE% AN

J— O FEIER G55 T X, Y, ZED R
FE%® AN

D — O FEIEZR GE6 [T X, Y, ZED
FE%® AN

J— I REER G57 [T X, Y, ZE DR
FE% AN

Z8h%z% 2 RRE)R
X, Y#EsE 2 ReER

1BTI—TDITE (25 TV R =
L) U

A7V a3FINANY T

TERIR

Program number
Canceling tool radius offset and
hole machining canned cycle

Inputting the offset date of X-, Y-,
Z-axes to define the work
coordinate system G54

Inputting the offset date of X-, Y-,
Z-axes to define the work
coordinate system G55

Inputting the offset date of X-, Y-,
Z-axes to define the work
coordinate system G56

Inputting the offset date of X-, Y-,
Z-axes to define the work
coordinate system G57

Calling second zero return of Z-axis

Calling second zero return of X- and
Y-axes

Calling a tool of group number 1 (25
mm dia. end mill)

Optional stop
Executing tool change cycle
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N1 (25 ENDMILL D1 =12.5); ..o
G90 GO0 G54 XO Y05 ..o

MO8 P10T;... i
G55 X0 Y0;

(G90) B9O.0;
MOB P1OT: v ereeeerens
G56 X0 YO

(G90) B180.0;
MO8 P1OT oo eree
G57 X0 YO

(G90)B270.0;
MOB P1OT v eeee e eeeeeeeeseeen
G91 G30 Z0 MO5;

¢$25 TV R )LHIT

7 — U EEFE% Gh4 FEiR
XY ZINTESICE®ED TREBRSD

B#hoo &L

TERBIESS 1 BEOREESL T Z
BAMICHIEL T, Z50.0 DALEBIC
B TRIERSD

F#hE|ERSERE 330 min~!

L

Y7707 74 00101 OEE L

7 — 7 EEFE% Gb5 FEiR
XY ZINTESICEED TREBRSD

B % 90° El U
BT 7075 400101 DIFH U

7 — 7 BEZE % G56 FEiR
XY ZILIREICERD ThBERSD

B #h 180° EH L
77072 00101 OEH U

T — U EE%R G57 FEiR
XY ZINLIREICERD ThBRSD

B 270° EH L
H7704 2 L 00101 OFEH U
ZHE 2 RRERL T, EEO[O)ER
=1k

X, Y EHEE 2 [RR1ER

B SR R1ER

TO07 5 LT

Drilling with 25 mm dia. end mill
Selecting work coordinate system
G54

Positioning of X- and Y-axes at the
workpiece zero point at a rapid
traverse rate

Indexing B-axis to 0°position
Positioning at Z50.0 at a rapid
traverse rate while Z-axis position is
offset by offset data set for tool
length offset number 1

Specifying spindle speed of

330 mm™"

Starting the spindle in the normal
direction

Calling sub-program 00101

Selecting work coordinate system
G55

Positioning of X- and Y-axes at the
workpiece zero point at a rapid
traverse rate

Indexing B-axis to 90° position
Calling sub-program 00101

Selecting work coordinate system
G56

Positioning of X- and Y-axes at the
workpiece zero point at a rapid
traverse rate

Indexing B-axis to 180° position
Calling sub-program 00101

Selecting work coordinate system
G57

Positioning of X- and Y-axes at the
workpiece zero point at a rapid
traverse rate

Indexing B-axis to 270° position
Calling sub-program 00101

Second zero return of Z-axis,
spindle stops rotating

Second zero return of X- and Y-axes
Machine zero return of B-axis
Program end
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<7745 5L (00101) >

G90 GO0 Z-25.0;

G41 G01 X20.0 Y-30.0 D1 F66;..........cceene.

P 70— FERELERD 60% A BRE LT.R0.0 & LT

WEd,

<Sub-program (00101)>

T0T7 S LES

O IEREBEES 1 EOMESL T

JO7 2 LAOETABEICKLTE
Al TE%AMHIEL T, X20.0, Y-30.0
DALEICYIHIED THE)

¥ D EE 66 mm/min

X50.0, YO & T£E 30.0 mm DIl
HIH) (RESET7IE)

HZF 50.0 mm OE=MLH!
X20.0, Y30.0 &£ THF 30.0 mm DM
METH) (REFEHAM)

TERHEEXF v
INTIR A IC3X D B 1000 mm/min
TBE

Z300.0 FTEXD TEH

YITTATILKRT (X270
75 LITER)

Program number

After offsetting the tool position to
the left in reference to the tool
advance direction by the amount set
to tool radius offset number 1, the
cutting tool is moved to X20.0,
Y-30.0 at a cutting feedrate.
Specifying the feedrate of

66 mm/min

Circular arc cutting
(counterclockwise direction), radius
30.0 mm, circular arc end point
coordinate X50.0 YO

Circle, radius 50.0 mm

Circular arc cutting
(counterclockwise direction), radius
30.0 mm, circular arc end point
coordinate X20.0 Y30.0

Canceling tool radius offset
Moving the cutting tool to the
workpiece zero point at a feedrate
of 1000 mm/min

Moving the cutting tool to Z300.0 at
a rapid traverse rate

Sub-program end (Returning to
main program)

@ Approach radius is set to R30.0 with about 60% of radius R.
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1-4 TEMI. AIEMT (G41). "BIFEEY IV (G81, G73, G76)
Facing, Side Cutting (G41), Hole Machining Canned Cycle (G81, G73, G76)

8 FC25
Material: Cast Iron (JIS FC25)

5-¢28.5
RS 25 mm
- 150 | 150 Depth 25 mm
S 4
3
SP g
]
S 4
< 400
| |
aL U EX

AT=ICT—0%Z 2D, BFRELEICERDFITET,

<FIg>

1) MIRRELCT—T DI SV THEZRDET,

©

Mount two workpieces to the tooling block back to back.
<Procedure>

1) Determine the workpiece zero point and the workpiece
clamping method.

)

b

52

TR (X0, YO)
Workpiece Zero Point (X0, YO)

Z0

| | =
L Y Y]
| my |
2) VUV ITERDETS, 2) Determine the tooling.
I8J)I—
N?Ec::E\]:Eirf IR% T7ES T EPR
9 Tool Name Tool Group Portions to Be Machined
Order Number
’ $100 7T 1 A3 )L T @I (754 RMNI)
100 mm dia. face mill Facing (Milling)
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TEJI)I—
JILIRr Ta% TES AL
Order g Tool Name Tool Group Portions to Be Machined
Number
5 LY S RUI P $28.5 Eitz > "IN T
Center drill Centering for 28.5 mm dia. hole
3 627 RUJL T3 $28.5 AT
27 mm dia. drill Rough drilling of 28.5 mm dia. hole
—= 28 TV RIJL $28.5 iR _EIFINT
4 [_%ﬂ 28 mm dia. end mill T4 Semi-finishing of 28.5 mm dia. hole
5 ‘i‘ $28.5 R—U > 5 $28.5 BIR—1 > J - EIFINT
= 28.5 mm dia. boring bar Finishing of 28.5 mm dia. boring
6 50 P40 TV R I 6 AIEmMT (SVEIT)
T 40 mm dia. end mill Side cutting (circumferential cutting)
3) YHIEHERDETT, 3) Determine the cutting conditions.
) TEREHIEES
I§7’7§ Offset Number
IL— _ N
- = F RO EREE F DX D EE = =]
e 8 S Spindio Speod | Feedrate | TREME®  TREWEH
cess Group Tool Name (,S)_1 (F) . Tool Length Tool Radius
Number (min™") (mm/min) Offset Num- Offset Num-
(M ber ber
(H) (D)
¢100 71 A3 )L o
N10 T1 100 mm dia. face mill 330 400 1
N20 T2 | EXIERUL 2000 150 1 —
Center drill
027 KU JL o
N30 3 27 mm dia. drill 330 70 1
28 TRl o
N40 ™ | 28 mm dia. end mi 330 70 !
$28.5 R—U > o
N50 15 28.5 mm dia. boring bar 1000 80 !
P40 TR I
NGO 16 40 mm dia. end mil 250 50 1 1

4 7O LEERLET,
<AXA>7A%J5 L (00050) >

00050 (TEST PIECE); ...evveeeeeereeeeeseeeeeeereeeeeen

4) Create the program.
<Main program (00050)>

7005 LS. 41 )L (X  Program number, title (test piece)

fE—X)
GO0 G40 G8BO T} e TEREIE. NHIFTETEY12J)L Canceling tool radius offset and
vyt hole machining canned cycle

1&FTI—7DITE (100 7 =
AZ)L) HEHEU

T — U BEIER G54 1T X, Y. Z B0 %
EEZ AN

Calling a tool of group number 1
($100 face mill)

Inputting the offset data of X-, Y-,
and Z-axes to the work coordinate
system G54

Inputting the offset data of X-, Y-,
and Z-axes to the work coordinate
system G55

G0 GIOL2PTX_Y_Z oo

GIOL2P2 X_Y_Z_ jooeeevvveeeeooooooomoonssssssssns 7 — 2 BRI G55 I X, Y, Z B

EBZAN
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MO8 P51,

N10 T2 (100 FACE MILL); +vveveveeveeree s,

G90 G54 GOO BO:; ...,

MO8 P52;......iiiiiiiiie e,

N11;
G90 G55 GO0 B180.0; ...

MO8 P82; ...t
MO8 P51,

MO8 PS83;....eeii

N21
G90 G54 GOO BO; ......ccveeiiiciicieecee e

MO8 P8B3;....ceeiii
MO8 PS1;..i

N30 T4 (27 DRILL); ..o eereeeenens

G90 G54 GO0 BO:; ...

MOB P54;.....eeii

N31
G90 G55 GO0 B180.0; ...

MO8 P54;.....eooii
MO8 P51, ..o

N40 T5 (28 ENDMILL); ..o

G90 G55 GO0 B180.0; ...

B 77045 L 00051 OIEH L
(TEXR#)

$100 7 =1 AZ)LHNT
2F/ITI—TDIE (BVF R
L) EEU

7 — 0 EEFE% Gh4 FEiR
B#EiooZHEL

B 770405 L 00052 DR U

7 — U EEFE% Gh5 FEiR
B #f 180° EH L

H 77045 L 00052 OIEH U

H 77045 L 00051 OIEH U
FHO1BIIL—TDIEE 2F
I —TFDIE %35

Y4 RUJLINT
3FBTI—ZDIE ($27 RJUJL)
MU

T — U EEEZ G55 FEiR
B#h180° E|H L

B 77005 L 00053 DREEH U

T — 0 EEEZ G54 iR
Bi#hoo EH L

H 77077 L 00053 DIEE U

B 77045 L 00051 OIEH L
T 2HFTIN—TDIBEE 3H
I —T7DITE %33

$27 RUJLnT
AFZFTI—TDIE (28 TV R =
JU) FEH L

D — 7 BEHEFR G54 5EIR

BHEhoo E|H L

B 77072 L 00054 DFEE U

7 — 7 EEFEZ G55 FEiR
B #h 180° ZH L

H7 7005 L 00054 DIEEH U

H7 7005 L 00051 DREEH U
FHOIFTIL—TDIEE 4F
TI—TDITE%%

$28 TV R )LHIT
5&FJIN—TJDIE
V7)) U
7 — 7 BEAEFR G55 3EIR
B #h 180° | H L

(928.5 R—

Calling sub-program 00051 (tool
change)

Facing with 100 mm dia. face mill
Calling a tool of group number 2
(center drill)

Selecting work coordinate system
G54 Indexing B-axis to 0° position

Calling sub-program 00052

Selecting work coordinate system
G55 Indexing B-axis to 180°
position

Calling sub-program 00052

Calling sub-program 00051

Tool change between a tool of group
number 1 in the spindle and a tool of
group number 2

Drilling with center drill

Calling a tool of group number 3 (27
mm dia. drill)

Selecting work coordinate system
G55

Indexing B-axis to 180° position

Calling sub-program 00053

Selecting work coordinate system
G54

Indexing B-axis to 0° position
Calling sub-program 00053

Calling sub-program 00051

Tool change between a tool of group

number 2 in the spindle and a tool of
group number 3

Drilling with 27 mm dia. drill
Calling a tool of group number 4 (28
mm dia. end mill)

Selecting work coordinate system
G54

Indexing B-axis to 0° position
Calling sub-program 00054

Selecting work coordinate system
G55
Indexing B-axis to 180° position

Calling sub-program 00054

Calling sub-program 00051

Tool change between a tool of group
number 3 in the spindle and a tool of
group number 4

Drilling with 28 mm dia. end mill

Calling a tool of group number 5
(28.5 boring bar)

Selecting work coordinate system
G55
Indexing B-axis to 180° position
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MOB P55; ... 77072 L 00055 DREEH U Calling sub-program 00055
N41;

G90 G54 GO0 BO;

M98 P55;...
M98 P51;...

N50 T6 (28.5 BORING); ...coveeeeereereeeeeeereereeesnees

G90 G54 G00 BO;

M98 P56;....

N51;

G90 G55 G00 B180.0;

M98 P56;....
M98 P51;....

NGO (40 ENDMILLY; vvooveeveeeeeeeeeeeeee s

G90 G55 G00 B180.0;

M98 P57;....

N61;

G90 G54 GO0 BO;

M98 P57;....
G91 G28 Z0 MO05;

7 — U IR G54 3#IR
B & 0° &k L

H7707 % L 00055 OIFE L

77045 L 00051 DL L
FTEHD 4B —TDODIBEESE
TI—TDITE %3

$28.5 R—U > 70T
6FVIL—TDIE (40 TV R =
L) EEL

7 — 0 EEtE% Gh4 FEiR
B#Ehoo ElH L

B 77045 L 00056 DR U

7 — U B G55 :#EIR
B #h 180° I L

B 77075 L 00056 DREE U

H 77045 L 00051 OIEH L
FHO5HFTIN—TDIEE 6%
I —TDITE %33

$40 T> R )L

7 — 7 EEEZR G55 IR
B #H 180° EH U

Y7707 5 A 00057 DEH L

T — 7 EEE R G54 #IR
BHEiO°E|H L

Y7707 7 L 00057 DIFEE L
ZHERIRRERL T EHOMER
=ik

X, Y SR R 1R )

AR AN g

<Sub-program 1

7075 LES

ZEhEE 2 [RAERL T, F#O[OER
=1k

X, Y 85 2 R RER

AT FILANY T
FHOTEE TERBMUEBEDT
% 3R

BT 7O LT (X14>70
75 LTER)

m

\

Selecting work coordinate system
G54

Indexing B-axis to 0° position
Calling sub-program 00055

Calling sub-program 00051

Tool change between a tool of group
number 4 in the spindle and a tool of
group number 5

Boring with 28.5 mm dia. boring bar
Calling a tool of group number 6 (40
mm dia. end mill)

Selecting work coordinate system
G54
Indexing B-axis to 0° position

Calling sub-program 00056

Selecting work coordinate system
G55
Indexing B-axis to 180° position

Calling sub-program O0056

Calling sub-program 00051

Tool change between a tool of group
number 5 in the spindle and a tool of
group number 6

Drilling with 40 mm dia. end mill

Selecting work coordinate system
G55
Indexing B-axis to 180° position

Calling sub-program 00057

Selecting work coordinate system
G54

Indexing B-axis to 0° position
Calling sub-program 00057

Machine zero return of Z-axis and
spindle stops rotating.

Machine zero return of X- and
Y-axes

Program end
(00051)>

Program number

Second zero return of Z-axis and
spindle stops rotating

Second zero return of X- and Y-axes
Optional stop

Tool change between spindle tool
with the tool at tool change position

Sub-program end (Returning to
main program)
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<Y77AY5L2 (00052) >

00052 (100 FACE MILL SUB);
G90 GO0 X280.0 Y120.0;....cceeeiieciiiiiiecee

G43 Z30.0 H1 S330; ...

Z0;
GO01 X=280.0 F400;.........coeeeeeceeeeceee e

GO0 Y40.0; ..o
G011 X280.0; ..
GO0 Y—40.0; .o
GO1 X=280.0; ...

GO0 Y—120.0; ...

<Y77A%Y5L3 (00053) >

00053 (CENTER DRILL SUB);
GO0 GO0 XO Y05

G43 Z30.0 H1 S2000 MOS; .........cocvviieiiieiene

G99 G81 Z-5.0 R3.0 F150;

X150.0 Y100.0;
Y-100.0;
X-150.0;

G98 Y100.0;

<Sub-program 2 (00052)>

X280.0, Y120.0 IC B D THERD

TERBIES1HDOHEEELIT Z
EAMICHIEL T, Z30.0 DIIE(C
B D TRERSD

F#hEERE 330 min~!

FHhIEER

X—280.0 & T 400 mm/min D% D &
el
Y40.0 FTEED TEH

X280.0 £ T 400 mm/min D% D &
ETHIH!
Y-40.0 ¥ TRZED TEH)

X—280.0 & T 400 mm/min D%k D &
ETTH|
Y-120.0 £ TREX D THE

X280.0 F T 400 mm/min Mix D &
Tyl
7200.0 ¥ TRXD TEH

YITOT LT (X1>70
72 LCENR)

Positioning of X- and Y-axes at
X280.0, Y120.0 at a rapid traverse
rate

Positioning at Z30.0 at a rapid
traverse rate while Z-axis position is
offset by offset data set for tool
length offset number 1

Specifying spindle speed of

330 min~"’

Starting the spindle in the normal
direction

Cutting up to X-280.0 at a feedrate
of 400 mm/min

Moving the cutting tool to Y40.0 at a
rapid traverse rate

Cutting up to X280.0 at a feedrate of
400 mm/min

Moving the cutting tool to Y-40.0 at
a rapid traverse rate

Cutting up to X-280.0 at a feedrate
of 400 mm/min

Moving the cutting tool to Y-120.0
at a rapid traverse rate

Cutting up to X280.0 at a feedrate of
400 mm/min

Moving the cutting tool to Z200.0 at
a rapid traverse rate

Sub-program end (Returning to
main program)

<Sub-program 3 (00053)>

X, Y ZMIRRICFEED TRHUERD

TERBESS 1 EOFEESRITZ
BAMICHEIEL T Z30.0 DALEIC
BXD TERSD
FEEERRE 2000 min~ .
AN idzs)

v—5

L

ARy NRUYYTHALT)L
(Gs1) =17

NSFEEY A 7ILFv >t

J—Z v honHELE
BT7707 7 L8T (Xq>~70
72 NCIENR)

Positioning of X- and Y-axes at the
workpiece zero point at a rapid
traverse rate

Positioning at Z30.0 at a rapid
traverse rate while Z-axis position is
offset by offset data set for tool
length offset number 1

Specifying spindle speed of 2000
min~"! and starting coolant supply
Starting the spindle in the normal
direction

Executing the spot drilling cycle
(G81)

Canceling hole machining canned
cycle

Stopping coolant supply

Sub-program end (Returning to
main program)
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<Y 77A455L4 (00054) >

00054 (27 DRILL SUB);

GO0 GOO X0 YO; v eeeeeeeeeeeereeeenee XY ZINTESICEXD TRHERSD

G43230.0 H1 S330 MO8, ..o TEEHTIES 1 EOBISR T Z
ETMEICHEIE L T, Z30.0 DIEIC
BXD TRBERD
FEOERE 330 min~l, 7 —F Y
N]litzs)

FHHIER
G99 G73Z-33.1 R2.0 Q3.0 F70;....ccovvveeeerernn. SEEARYY TSI
(G73) =17

X150.0 Y100.0;

Y-100.0;

X-150.0;

G98 Y100.0;

.................................................................... NBTEEH A 7I)ILFv >
=Y hOHHELE
Y7700 LT (Xq04>70
75 LTER)
<$77AJ>L5 (00055) >

00055 (28 ENDMILL SUB);

GO0 GOO XO YO; e X Y ZEITRAICERED THBRD

G43 Z30.0 H1 8330 MOS; ..o TEERIE=S 1 HOBEEL T Z
EAEICHIEL T, Z30.0 DAIBIC
BXD TRBERD
FHEESRE 330 min~, v —5 >
N

FHIESR

BERARY U THA )L

===

(G73) =17
X150.0 Y100.0;
Y-100.0;
X-150.0;
G98 Y100.0;
(110 TN NHITEEY A 7L+l

J—Z v hOHHEEIE

Y7700 LT (X+1>70

7S LCTENR)
<H77A455.L6 (00056) >

00056 (28.5 BORING SUB);

GO0 GO0 XO YO;....oeeeeeeeeeeeeeeee e XY ZIIREICEXD THERSD

<Sub-program 4 (00054)>

Positioning of X- and Y-axes at the
workpiece zero point at a rapid
traverse rate

Positioning at Z30.0 at a rapid
traverse rate while Z-axis position is
offset by offset data set for tool
length offset number 1

Specifying spindle speed of

330 min~' and starting coolant
supply

Starting the spindle in the normal
direction

Executing the high-speed deep hole
drilling cycle (G73)

Canceling hole machining canned
cycle

Stopping coolant supply

Sub-program end (Returning to
main program)

<Sub-program 5 (00055)>

Positioning of X- and Y-axes at the
workpiece zero point at a rapid
traverse rate

Positioning at Z30.0 at a rapid
traverse rate while Z-axis position is
offset by offset data set for tool
length offset number 1

Specifying spindle speed of

330 min~' and starting coolant
supply

Starting the spindle in the normal
direction

Executing the high-speed deep hole
drilling cycle (G73)

Canceling hole machining canned
cycle

Stopping coolant supply

Sub-program end (Returning to
main program)

<Sub-program 6 (00056)>

Positioning of X- and Y-axes at the
workpiece zero pointat a rapid
traverse rate
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G43 Z30.0 H1 S1000 MOS; .......coeveeiiciciirie

X150.0 Y100.0;
Y-100.0;
X-150.0;

G98 Y100.0;

<Y77A95L7 (00057) >

00057 (SUB);
G90 GO0 X240.0 Y250.0;

G43 Z30.0 H1 S250 MO08;

Z-40.0;
G42Y150.0 DT; oo,
G01 X-200.0 F50;
Y-150.0;

X200.0;

Y160.0;

G40 G00 X240.0 Y250.0;

ITERBESS 1 EOMEERT
EhAEICHIEL T Z30.0 DALEIC
B3O TBRD
FEEIERE 1000 min~!
AN

N A

L

T7AYIR=I TSI
(G76) =17

+Y AEICEIFE 0.5 mm

NBIFEETA T ILFr I

=2 NOHHFELE
BT 7O LKT (X1>70O
72 LIER)

Z Positioning at Z30.0 at a rapid
traverse rate while Z-axis position is
offset by offset data set for tool
length offset number 1

Specifying spindle speed of 1000

min~" and starting coolant supply
Starting the spindle in the normal
direction

Executing the fine boring cycle
(G76)

Relief amount 0.5 mm in the +Y
direction

Canceling hole machining canned
cycle

Stopping coolant supply

Sub-program end (Returning to
main program)

<Sub-program 7 (00057)>

X240.0, Y250.0 I[C B3k D THRIBRD

TERHIBES 1 BOREEL T Z
EAMEICHIEL T, Z30.0 DEIEIC
B D THERD

F OISR 250 min~'.
N DIt

9=

FHIEER

TEEHERS1&

TERFEFvEIL
7=V kOB ELE

YIT7OT LT (X1>70
72 LITER)

Positioning of X- and Y-axes at
X240.0, Y250.0 at a rapid traverse
rate

Positioning at Z30.0 at a rapid
traverse rate while Z-axis position is
offset by offset data set for tool
length offset number 1

Specifying spindle speed of

250 min~" and starting coolant
supply

Starting the spindle in the normal
direction

Specifying the tool radius offset
number 1

Canceling tool radius offset
Stopping coolant supply

Sub-program end (Returning to
main program)
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1 mIBERERE7OI>Ivy
PROGRAMS TO REDUCE CYCLE TIME

KRBT O 2 LzEBT 5. BROBERBEESZAE.
IIRNEZEET 2D TEXY,

MIKEEBOAEE LT, 70y MI—R2ERT 5
BELT, EROEBFEZLTL TREL XTI,

If a program to reduce cycle time is used, it is possible to cut
down idle time, making machine movements more efficient.
To reduce the cycle time, use the quick M codes and the
methods explained in this chapter and execute multiple
motions at one time.

1-1 4y Md—R
Quick M Code

T4y I MIA—REEGF MO—ROFERTESEF I &
B, ROTAY Y DIESERBIEZENTED M I—
KT, 74y oI MI—ROEFESIE. EFKOM I—RIC
1000 BRBUTEBESMNY TSN TWET,

L sMa—r—8%" (151 x—)

REDOTOT S LOBEERRE L. ERBEESZRUIC LT,
FRFICTEBBEDNEVIRETL TS W,

s

Quick M code can start executing the next block commands
without waiting for the completion signal of the current block.
The number of Quick M code is that of the ordinary M code
added 1000.

m “M Code List” (page 151)
Examine the present machining program to find idle time in
which any other movements can be made at the same time.

] noTE

1. 74y 27 MIO—RIE EXWNICEERTOY 7 THESL TS
(A

2. A4y I MI—REFERLULSER. METSHMI—K (1000
BWZ5|IWCREEDM I—R) TEMERTHERZT> TS,

3. Ay I MI—ROTOTSLPIEEEL TS SICKBEEMRZER
B ERFTAIRTIN,. ZDHERTDICRLICREL TS
W,

VAN 3=

1. Y770y IKEEREGRI. Y1V INERS
DTIRET—IDFHITFEBLTLEZ W,

2. @HH57075LEBRIZIBEEBELT. TRER
DEICEZDFHIERERL TS W,

1. Basically, specify the Quick M code in a block without other
commands.

2. When a Quick M code is used, specify the corresponding ordinary
M code command* to confirm the completion of the movement.
Subtract 1000 from the Quick M code

3. ltis possible to reduce the cycle time more by altering the example
programs of the Quick M codes introduced here. However in such
a case, take sufficient care of safety.

/\ cAuUTION

1. Be aware that the machining timing in the continuous
operation differs from that in the single block
operation. Pay sufficient attention to interference of
the tools with the workpiece.

2. In case of the program restarted halfway, pay sufficient
care to interference resulting from changes in the tool
path.

go_dt Hge Function
M1003 FEfIF R Spindle start (normal)
M1004 FEf R Spindle start (reverse)
M1005 FH=1E Spindle stop
M1010” By S B-axis clamp
M1011” BEF YISV B-axis unclamp
M1019 FHiEMNEBERELE Spindle orientation
m 83:3*_ BB External output
M1044” F—7)ILE>rYH (FR%MRE) Table-mount sensor OUT (preparation for use)
M1045" F—TILET A (FRIR) Table-mount sensor IN (storing)
M1046" FEftz > &R Spindle sensor selection
M1047" F—7I)LE Y TER Table-mount sensor selection
M1070" J—Oho4 Work counter
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g;t Hge Function
M1078" 58 S5V 5th-axis clamp
M1079" S5y ISVT 5th-axis unclamp
M1144" ATTF 4 hIL e HERA Y Optical sensor power ON
M1145" AT 4 hILEVYEREAT Optical sensor power OFF
m1 12(1)*_ AEBEH External output

T

] NoTE

* B (MEE) NA TV arTHDBiH. MI—REESLTONN
TREE (HEE) NRThISHEELEE A,

* Since the device or function is optional, the M code does not function
if the device is not equipped or function is not installed.

FHEE) & ERSHZRKICITS

Starting-Up Spindle and Positioning Simultaneously

M1003 :
THFEs (BHRERHRENE

M1004 :

ToEmEs (BTOBMEREERE L)
M1005 :

EoElE (F#ELERERZ LW

HERE LRL)

MO3 : E#IFEREBIR. FHHRIERBEERRE TIT S,

MO4 © FEh¥EEBR. FEHRIEGEHIERBITITS

MO5 : FEEIEZIFES L. TEEIERERE TT o,

M1003:

Starts spindle rotation in the normal direction (No
confirmation when reaching specified RPM)

M1004:

Starts spindle rotation in the reverse direction (No
confirmation when reaching specified RPM)

M1005:

Stops spindle rotation (No confirmation when stopping
spindle rotation)

MO03:

Starts spindle rotation in the normal direction and confirms
attainment of specified RPM

MO04:

Starts spindle rotation in the reverse direction and confirms
attainment of specified RPM

MO05:

Stops spindle rotation and confirms stopping spindle rotation

Mo3 EFIS & M1003 ERIBOY A ZIL5 1 LOLE |

‘ Cycle Time Comparison Between M03 and M1003
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FHZLEGRS Y, X YHEMLBERD T D2HEGOY A TILT A
LB UEY, (RiEREOHEIZISEETY )

S10000 MO3; ... ©)

G00 G90 X100.0 Y100.0; .................. ©)

GO01 X-30.0 F5000; ................ccoeen. ®
@ O]

G00 G90 X100.0 Y1 00.6 $10000 M1003;

MO3; . *

G01 X-30.0 F5000; ......................... ®

* o S D EEEEERER (BB
Confirms attainment of specified spindle speed
(This M code can not be omitted)

s

Here shows a comparison of the cycle times when
commanding spindle rotation start in the normal direction and
positioning of the X- and Y-axes. (The value of the reduced
time is only for reference purpose.)

$10000 & BT T
Reached S10000 Positioning Completed
FE R
Reduced Time B9
0.2 sec. Start Cutting
kS
Start Cutting
HBET T

Positioning Completed

] NoTE

M1003 & M1004 (& SIESTPEHBECRA—T OV I TIESIT I &N
TEFET,

M1003 and M1004 can be specified in the same block of S-command
and axis movement commands

ATC #EfeDE:&E{b

Speeding-Up ATC Preparation

ZEBE). EEEMBELE. ATC Vv v YBEOEMEE
FERFICEHBT 2

M1019 :

FHEMUBEL (FHEUBELETTZEZELRW)
M192:

ATC #fBE—R - A> (ATC Y+ v 7)) (BT &R
LAWY

M193:*

ATC #EfFE—F - A7

M19 :
FHEMBRFL (FHEMBRLTT 2HERY 2)

s

Z-axis movement, spindle orientation and ATC shutter
open can be started simultaneously.

M1019:

Spindle orientation (No confirmation when spindle
orientation completed)

M192:

ATC preparation mode ON (ATC shutter open) (No
confirmation when these motions are completed)
M193:*

ATC preparation mode OFF

M19:
Spindle orientation (With confirmation when spindle orientation
completed)

] NoTE

1. MI019 ZEESEITICMIR ZIEHST D&, 7I—LERDFET,

2. "TEEMIOIFIESLETA. MO6 EIEST B E. ATC EFEE—
RigAZIckbxzg,

1. Specifying M192 without specifying M1019 triggers an alarm.

2. Usually, the M193 command is not specified in a program since
the M192 mode is canceled when the M06 command is specified.

AT A LD
« M19, M06 {E I
« EEHOEERIC Mo6 fEFR
« M1019, M192 {EREF

Cycle Time Comparison
+ M19, M06
* MO06 while spindle rotating
+ M1019, M192
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Zaies), TERBUBNOTHOBE, TEXBREZTS>H Here is the comparison of cycle time of the three programs in

BO3IBEOTOATILDYAIILIA LB UET, (52  which Z-axis movement, spindle orientation and tool change

BB OBEIFSEETT ) are specified. (The value of the reduced time is only for
reference purpose.)

Z 8 FE=IE HBE) Vv Yy YHERET
GO00 G90 Z200.0; ..o @ Z-Axis Movelment Spindle Oiientation Axis |l\/lovement Shutter Open Completed
MAD; oo @ : \ b
G91 G30 X0 Y0 Z0;.......ooooooen ® lﬁ:E%%i__gl__:>} =
MOB; ..o @ : ' |
.Reduced Time
: T TEMEES
#isH : 08sec. i 150l Change
Axis Movement H H
\ :
I 1
GO0 G90 Z200.0; ......ooooovevvrrrrrrrrrernnnen © : ' ;
| F8h{F 1 vy IRET
G91 G30 X0 YO Z0 M06; 1Spindle Shutter Open :
i rh | Orientation Completed :
. P 1 H
@ ® © _ >
1 H
: i ITEXmES
H : Tool Change
FaEIE 0.1 sec.
7 t—Pp:
Spindle Orientation : :
M1019; .o @
MA9Z; oo @ Sy 58 P Tasmmm
Shutter Open Tool Change
G00 G90 Z2200.0; .......cceeeeveeeiieennn. ® :
G91 G30 X0 YO0 20 MO06;
. s ——
M . ’ :
@ ®
HBET T
Positioning Completed
B #EID H L DEE(E Speeding-Up B-Axis Indexing
X, Y, Z §h% s & B EhE{E 2 EFICiTS B-axis movements and X-, Y-, Z-axis positioning can be
M1010: made simultaneously.
By o> (BT =HRLIEW) M1010:
M1011: B-axis clamp (No confirmation when B-axis clamp
B > o ov7 (RTZHERLUAW) completed)
M1011:
B-axis unclamp (No confirmation when B-axis unclamp
completed)
M10: M10:
By o>/ (RTRMERT D) B-axis clamp (With confirmation when B-axis clamp
completed)
M11: M11:
BErr>o o7 (BT%HERT3) B-axis unclamp (With confirmation when B-axis unclamp

completed)
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VA3 /\ cauTiON
1. 1°EIHULERTIE. BBM7 YISV 7RICT—7ILHY 7 1. With the 1°-indexing specification, the table rises when
KZyTUET, D=, X, Y, ZEDRXDBE & B #f the B-axis is unclamped. Therefore, if the X-, Y-, or
PSSV TERBICITBS. BEPT—SEIER Z-axis rapid traverse command and the B-axis unclamp
FSHIT23EZFNHABHDET, command are executed at the same time, the tool may
[ TEDiKIE] collide with the fixture or the workpiece.
[Damage to the machine and tool]
2. 1°EHULMAETIE. BIESDRICZEHDERXDBENZIES 2. With the 1°-indexing specification, when the Z-axis
2L, ZHBHRICBEHISYTILET, CDEE. B rapid traverse command is specified after the B
WMAT VISV TREDEEF—TILHA3Imm* UT kb command, the B-axis is clamped while the Z-axis
Py FLTZHHGEEDBELET, Do, ZHOBE moves. In this case, the table rises by approximately 3
R — ar S mm’ while the B-axis is unclamped, and the Z-axis
= 1) ~ ~ — = B .O. ’
Ebgh")t"f; B §m37f70)5i&?‘§bh‘7“?g;6~% a3, moves at the rapid traverse rate. Therefore, if the Z-axis
Z mﬁibh:“? E’_T“fﬁ“' “{!10 HRTBHWEI SV TS travel amount is so small that the Z-axis movement is
<. «J\I&’éiﬂ;bf <fEEW, completed before the B-axis clamping, specify M10 to
[t > TR OE] clamp the B-axis after the Z-axis movement is
completed and then execute the next process.
[Damage to the machine and tool]
F=7NLDIYT7 R Py TEREEICE>TEADF (* The table raised amount differs depending on the
Jo) machine type.)
M10, M11 fEFERF & M1010, M1011 ERIEDY 1 V)L Cycle Time Comparison Between M10, M11 and
T4 LD M1010, M1011
G00 G90 Z300.0; ........ooeeeeeieeeiiene @ B#r>oov>r B#o>>7 7 hizE)
M11: @ B-Axis Unclamp B-Axis Clamp Z-Axis Positioning :
S e e e e e e e e ataeeeaaaaeanreeas \ \ \ . :
N
B90.0; ... :
0 2Bl Ze7 =o—
MA0; o @* ; | | : :
X10.0 Y20.0}.......ooooooereeeeeeeree e ® | zuE® | BEIEH X, Y B 5
20 ’ ® Z-Axis Positioning B-Axis Positioning X, Y-Axis Positioning
|
X, Y BhisE) :
MI01T; L @ X, Y-Axis Positioning
GO0 G90 Z300.0; ..., © S ERERS
, ® Reduced Time :
M1, * :
Z S E) E ! 0.2 sec. >§
. Z-Axis | 1 Z-Axis :
X10.0 Y20.0 B90.0; .........coevvveeennen. ©) Positioning | | Bositioning
| | H
MA010; .. ® ! ! :
| | H
71 S ® : '
o . 7 IEET]
3 et eee e e r e e e et eeanneeeennes T =
B-Axis Unclamp B-Axis Positioning B-Axis Clamp

s

(SRR OMEIFSEETY )

(The value of the reduced time is only
for reference purpose.)

] noTE

*1

*2
*3

EREE UK TIE BIERORIRICMIT B#FX >V 5> 7)
EMI0 BE#Y T T7) NMRETYD. 1° BB ULARTIREARE
Tg_o

B#T > Y THER
B#hY 5> THER

*1

*2
*3

Although with the full rotary B-axis specifications, M11 (B-axis
unclamp) and M10 (B-axis clamp) commands must be specified
before and after the B command, with the 1°-indexing
specification they need not be specified.

To confirm B-axis unclamped

To confirm B-axis clamped
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1-2 B B & ATC DRIBFENE
Executing B-Axis and ATC Operations at Same Time

M06 & BIESAE 1 7Ov7ICiES LT,

& BEBEZRKICTTO LN TEXRT,

—&#ED ATC %127 J)L By specifying the M06 command and the B command in one

block, a series of ATC cycle motions can be executed while the
B-axis is being indexed.

MOG;......cceeeereereeeeeee e TEXES Specifies the tool change command.

BALOIWVT A LDLE
+ M06 & B 155 DB Ih{ERK
+ M06 & B IES D RIKFERIRF

Cycle Time Comparison
* When the M06 and B commands are specified

T BN
Tool Change

@

N

@

4

T

independently.
* When the M06 and B commands are specified at the
same time.
BERENETE T
B-Axis Operation
Complete

0.4 sec.

T B
Tool Change

BEHENETE T
B-Axis Operation

Complete

(EHERBOMEBIISERETY, )

(The value of the reduced time is only for
reference purpose.)

] NoTE

1.

2.

B 1o Bl LR TIE. NBITEEY 7 ILHIC M6 2SS 1. With the 1°-indexing specification, the M06 command cannot be

Bl EFTEREAS

specified during a hole machining canned cycle.

FERAHUERTE. BESORIRIC M B8P oI5V 7) 2. With the full rotary B-axis specifications, the M11 (B-axis unclamp)

EMI0 B#T SV 7)) NRETT,

and M10 (B-axis clamp) commands must be specified before and
after the B command.
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2 [OE#7—IuBRE (A7>¥3Y)

WORKPIECE POSITION OFFSET FOR ROTARY AXIS (OPTION)
[ = == e e e e e e

ElicEh T — 7 UBREZEMCT2E, O—YUT—TILD
AENTL->TH, RELLDEEHY -V UBEHEE (O—
S YUF—=T)LDEERLDSIITREE TOMER) =E%E|C
LT, IMIEA’EFMICHEINE T,

1 D0OEEREECUTCEZEMINTESDT, EMLRT—
ZEITY 2EEICEMNTT,

Y SRR S

If the workpiece position offset for rotary axis is made valid, the
workpiece zero point is offset according to the set workpiece
position offset amount, which is the distance between the
center of rotation and the workpiece zero point, even if the
angle of the rotary table is changed.

This function is suitable for machining a complex workpiece,
since multiple face machining can be executed by setting one
point as a reference.

From the Y-axis machine zero point

X gmEsns WY

From the X-axis machine zero point

\(WX) /
&
€
=
B #h[ElEx 0

The rotational center of the B-axis

<KEEDFERFIE>

1) O—%UF—7LEEHOOEREEZET S
X Y Z) % T—0AT7Ey N BAECEELET,
(ER®)

2) OE#H7—JUEREEZRET D
1) THRE L BEHMIBENSITRSR (ER@) £T
DpegE (D7 — 7 BMIEE) ZRELEXT,

Y sEomEEGRT— s MEBER (P1 ~P8) ARETEE
—g—o

3 MIT7AYZALTG542 2EST S

Z SRR RS
From the Z-axis machine zero point
(wz)
: B EAEERHD
D INIERER (R%¥ER)

. The rotational center of B-axis

®OOO

* Workpiece zero point (reference point)

<Procedure to Use the Function>

1) Setting the coordinate values of the rotational center of the
rotary table
Set (X_,Y_,Z_) on the ‘WORK OFFSET’ screen.
(position D)

2) Setting the workpiece position offset amount
Set workpiece position offset amount, which is the distance
between the rotational center set in step 1) and the
workpiece zero point (position ).

@ Eight reference workpiece position offset amounts (P1 - P8)
can be set.

3) Specifying G54.2 in a machining program

2-1 A—% Y F—7 IV EGEHLDOEREZRET S

Setting Coordinate Values of Rotational Center of Rotary Table

D=0 AT7Ly N EHZERRSETC A—FUT—TILD

EEhOOEEE (XY Z) 2EET3 77—V BERES

ICRELEY,

L0 o—sus—7LomEsiiconTid, BIFHEMHIEE « 1%
WEEHER

P rnusiemmLes<Tamk. BHOEERELENE
CEHERLET,

Display the ‘WORK OFFSET’ screen to set the coordinate
values of the rotational center of the rotary table (X_,Y_,Z ).

m For the rotational center of the rotary table, refer to the separate
volume, INSTALLATION MANUAL, DRAWINGS “AXIS TRAVEL
DIAGRAMS".

@ To make the programming easily understandable, B-axis should
not be specified.

|t —[) ATRYR) > T—oATEY

| ‘ Function selection key [ (OFFSET) — ‘WORK OFFSET’
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2-2 BT — M BHIEEZRET D
Setting Workpiece Position Offset Amount
CD—0AT7Ey N EEICERELL. A—% U T—7)LdDE  Setthe workpiece position offset amount, which is the distance

ERIMIBDOREIZEE (X Y Z) hSMTRAETCOEH
(ClEsEh Y —V MEMIEE) ZRELFE T, OEREHT — B
WIESX, O Y — V7 BEMIE BEICFE T, £ix/
D77A?Em CEDBRELET,

© rnrsseBRL YT T, BHOBERELANS
EERELET,

between the coordinate values of the rotational center of the
rotary table (X_,Y_,Z ) set on the ‘WORK OFFSET’ screen
and the workpiece zero point. Set the workpiece position offset
amount manually on the ‘WORKPIECE POSITION OFFSET
FOR ROTARY AXIS’ screen or specify the values in a
machining program.

@ To make the programming easily understandable, B-axis should
not be specified.

[O#5%h 7 — 2 (i E A IEEH T DRE

Setting on Workpiece Position Offset for Rotary Axis
Screen

| Heeex— [+ (A7tv M) — [ClEGE#FHIE] ‘ | Function selection key [©] (OFFSET) — [ROTARY AXIS]
7075 LIERTOERE Setting in Machining Program
G1O EEST D&, OV T ARTHERT - ABMIEE  The workpiece position offset amount can be specified in a
NRETEET, machining program by specifying G10.
G10L21PnX_Y_Z B_;
LI TR [ElExel T — 7 UBMIEES (1 ~8) Workpiece position offset number (1 - 8)
¢ X Y_Z_B_ e, BEOEERE T — J IBEFEE Workpiece position offset amount for each

T

axis

] NoTE

GO E—RTEFTLEER., ZOEZDLDHRESNE T,

GOl E—RTETULLEEE, AIDEICIBLUENRESNE T,

When specified in the G90 mode, the specified value is set as the
reference value.

When specified in the G91 mode, the sum of the specified value and
the previous value is set.

MI70O0J5LTG54.2 2593
Specifying G54.2 in Machining Program

2-3

2Tl MI707 2 ARNTOREGH Y — 7 UBFIEDE
SHEICDODWTEHBLUEYS,
G54.2Pn; ..covveeeeeennee s T — M EBERX
G54.2 PO; ...coovveeeieeenn [ElExEn T — 7 (B EEY
L WSS ElExEh T — 7 M BEHIEES
VA3

e ———
EliEMzBE ST 5E. &&UEEMT— 7 IEMIEDRE
/RTHEIICIE. TREHEZF v EILLTLEEZ W, G54.2
E—RHRICTEEMEZTo X XOEMZEBE. FiclEO
EH7—IMNBHEZX vV EILTIE. IEBEOAAD
FRNEBEELRD, BROFHEREENEDRBHBDET,

@ mEmy— s EREEMESC Uy kLA, BESATL
BEEREF+ LT HNLARWAR, TR/AS X —5 TRE
LET,

. Uty FEIORY MLERE
No. 1151 = 0 E£/zl&. No.1151 =1 &LV No. 1210.16 = 1

This section describes the method for specifying the workpiece
position offset for rotary axis in a machining program.

Workpiece position offset for rotary axis ON
Workpiece position offset for rotary axis OFF
(1~8) Workpiece position offset number (1 - 8)

Before moving the rotary axes or starting/ending the
rotary axis workpiece position offset, cancel the tool
radius offset. Moving the rotary axes or cancelling the
rotary axis workpiece position offset during the tool radius
offset in the G54.2 mode causes the difficulty to predict
the tool offset directions and leads to the unexpected
machine motion.

@ Whether the set offset amount should be canceled or not when the
NC unit is reset in the workpiece position offset mode can be
selected by setting the parameters below.

¢ Retains the vector before reset:
No. 1151 =0 or No. 1151 = 1 and No. 1210.16 = 1
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o NUKNNEVVT (HHRORE)
No. 1151 =1 8L U No. 121016 = 0
Froe/LTH, TOHWEENHBIBE TSI LEHDEE

e Cancels the vector before reset
(default setting): No. 1151 =1 and No. 1210.16 =0
Even when the vector is canceled, the axes do not move the offset

Ao amount specified by the vector.
£l Example:
[ElExsl ~ — 7 (LB EOERATE Programming using the workpiece position offset for rotary
axis

G54;

(LT 3 = O BT — 7 (CBHESS

Workpiece position offset for rotary

G90 GO0 X0 YO B_ S4000;........ccoorieiiiriiieiceieee

ER

G43 Z30.0 H1 M03;
G81 Z-20.0 R3.0 F200;
G80;

G54.2 PO;

as

B KU CHIRANBESNE

[El#xgh T — 7 (LB EER

axis ON

The workpiece zero point is offset in
accordance with the setting “B_".

Workpiece position offset for rotary
axis OFF

] NoTE

1.

G542 B L, G542 EERHDEIERIT —V/ UBERIEICERT S
EEEOIESIF. Ny 77UV TanEthA.

1.

Buffering is not performed for the G54.2 command and rotary axis
commands related to workpiece position offset in the G54.2 mode.

2. Gh42 BMKICREHTY -/ NBREEEZELEEE. RO 2. If the workpiece position offset amount is changed while G54.2 is
‘G54.2 Pn;" AMER SN THSEMICED FT, valid, it becomes effective after the “G54.2 Pn” command is next

specified.

3. G542 BYIFICEEEICT LU TUTOESERTUSBE. BlE: 3. If the commands indicated below are specified for rotary axes
D —VMBHEEONT MUFETESINFEE Ao while G54.2 is valid, the vector for workpiece position offset is not

calculated.
o MIREIZRTDIES (G53) + Commands in the machine coordinate system (G53)
o T—UERERDODEE (G54 ~ G59, G54.1, G92, G52) + Changing work coordinate systems (G54 - G59, G54.1, G92,
G52)
- RREREMR (G27, G28, G30, G30.1) + Zero point return and related commands (G27, G28, G30,
G30.1)

4, [EEET—VMBHIEONRY MUHAE LS &ic & 288, 4. The motion resulting from the alteration of the vector of the
FOEEDTI—701 DE—FI)LG A= RICFTEWVWEIT A, GO0, workpiece position offset is performed in the group 01 G code
GOl E— KRB D& ZE (G02, GO3 A4 E) &, —EFMIIC GOl & UL mode at that time. However, in modes other than GO0 and GO01
TBEILET, (G02 or G03), the motion is temporarily accomplished in the G01

mode.

5 G542 E—RAplcy >y 7)L7Oy VB E TEENEIRZEIEL. 5. If arotary axis is moved manually after stopping automatic
FHTRGEHABEI UL T, DEHT - MBRBEDNY operation, for example by making the single block function valid in
NULEZEWLLER A, BENEIRD S \\(E MDI &8s TElEx#h D15 the G54.2 mode, the vector of the workpiece position offset will not
B, FRIF G2 ZER LI EIIRT MUDSESINET, change. The vector is calculated when a rotary axis command or a

G54.2 command is executed during automatic operation or MDI
operation.
fef2 U, FETREHMEBESH I E/cE. Go1 T— R ThEi% s However, when a rotary axis command is specified in the G91
SllEZEF., FENAENRMENCEZEEBZRAWVWTNRY ML mode after moving the rotary axis manually, the vector is
NEtEEINET, calculated using the coordinate values that take the amount of
manual movement into account.

6. [EEET—JMBEHIEDOFECHERT ZEEEMOEEZE[EIET—2 6. The coordinate values in the work coordinate system are used for
EERTOEEZEZFERLE TN, TEFHEREDRHEINDD S rotary axes when calculating a workpiece position offset, however,
TWBBEHFATEY MDD ZRIOEEEEZFRLEY, if any compensation such as tool offset is applied to the axis the

coordinate values before applying the compensation are used.

7. T OB G542 DE—RFPICEESTEE A 7. The commands indicated below cannot be specified during the

G54.2 mode.

¢ GO7.1 e, BRI Cylindrical interpolation

* G41.1(G151) e ERRT B A A > Normal direction control ON (left side)

¢ G42.1(G152) oo, SERRA A EIEA R Normal direction control ON (right side)
¢ G434 o TERBSFE (§171) Tool center point control (type 1)

¢ G435 . TERBSFIE (¥172) Tool center point control (type 2)
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© G5BT e RT—=Uvy Scaling
¢ G511 e TOVIRTINIZT—A A=Y Programmable mirror image
© GB8 ... EEZE[EER,/ 3 RITEERZ Coordinate rotation/3D coordinate
conversion
8. [OEREAD O — /LA —/\BEEEFESBEICIE. [OERE 1 BERY47=D 8. When using the rollover function of rotary axes, the amount of

10.

11.

DBEIEZEMNLT 360° & L TLIEE L,

G542Pn ZIERT BHE . X, Y, ZHDI R TOHMEEMRERIC
BRI TLCLEZV, WD 1TETORERRICBWEEIEF. 7
Z—L (P430) MHEELET,

HWEE (NI KL DERTBIcH. BERBEBEHLRI, 20D
He. ERGEHEEBZ2E. 7o5—L4 (P10) BFELFTT,

G542 E— RARC, MK L CERE (ENEES) OBEZ
E—70v7cESTDE, BRBOBEENENS N, ERHE
BT—VERERTRESNICUBICEHLET,

BMEZIERT BB UTONIA-—FTRELEXT,

+ No.1597 rpcNoMove = 1 REMEDL SENBE)

* No.1597 rpcNoMove =0

B

G542 E—RAICA—70Ov 7 TERDOEGMEBEIES T D &,

10.

1.

MIEEDR(MBE L EMEZINE UTAIE I

motion per rotation should always be 360°.

Return all the X-, Y-, and Z-axes to the machine zero points before
specifying G54.2 Pn. When even any one of these axes is not at
the machine zero points, an alarm (P430) occurs.

In the G54.2 mode, if the movement commands for two or more
rotary axes are specified in the same block, the linear axis also
moves as the offset amounts (vector) changes. In this case, when
the maximum number of the simultaneously controllable axes is
exceeded, an alarm (P10) occurs.

In the G54.2 mode, if the movement commands for the rotary axis
and linear axis (absolute command) are specified in the same
block, the linear axis offset amount is updated and the linear axis
moves to the position set by the workpiece coordinate system.
When specifying the incremental values, set the following
parameters.

Incremental movement from a current
position

Movement to the position totaled the offset
variation amount and the increment amount
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3 IEsREE
TOOL LIFE MANAGEMENT
|

TI—TIcBBRINHZ2TENEDICEELLESE. BU If one of the tools registered in a group has reached the end of

TIN—TOFHIEZIEREOE THEEETT, its preset life, this function selects a spare tool in the same
group.
m A “MAPPS TEEE Y X 7 LABURGHE m Refer to the separate volume “MAPPS TOOL MANAGEMENT

SYSTEM INSTRUCTION MANUAL”.
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4 aEEREe
LOAD MONITORING FUNCTION

41 BEREEE R
Outline of Load Monitoring Function
BRNERKES . MIFOE—YDEREHZERL. T

BOEBZRE T HHAETT,
AHEEEIC (Z. UTICRIBELHD FT,
1. BRI —7

85 JII—TETEETEET,

2. BEE—NR
BEET—RIEF. BEEEO—RX—5EREO [HR] /
[B5tR] =9 91D BEDLDET,

L) “amesn—kx—s@EE" (314 x—)

« RE—R
VHIROFHE L ORXDHOBWEEEZREL, B
EEE 75— MEEEENICEELET,

« EEE—R
BES I —TREOVEBOEREE. BESNAY
=T OEEES L VTS —LBEEKEKL, BEESE
BRIBEE. UTFONBETNET,

BLRS
A=Ay 7B (A7 3>y TYV7OANE
FIE) ZITWET,
75— L
i E —EIDREEIC L, TEEELESETET,
3. 7Oy
G313A S M IC&DIEBES N RE,. VIL—THSIC

TH®BL. M85 TRTULET,
4. F—HYDERE
HRICL 2 BHEE.
5. F—YDAHEH
RS-232C A V5 71 —ARLVUSB XEYTTF—FDA
HANTEXT,
6. GTESEEE
‘ETER BET. YHIRETOEBE LIIED#ED AT
HERRULET,
RRAE  N—=TZ 78 LOHERR

T

FEMDICLZRENTEXRT,

The load monitoring function is used to detect abnormality of a
tool by monitoring the variation in motor load during cutting.
The function includes the following features:

1. Monitoring groups
Up to 85 groups can be monitored.

2. Operation modes

The operation modes can be switched by pressing the

[TEACHING]/[MONITOR] soft-key on the Load Monitoring

Load Meter Screen.

@1 “Load Monitoring Load Meter Screen” (page 314)

e Teaching Mode
The function detects the reference value, and automati-
cally sets the warning level and the alarm level.

o Monitoring Mode
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.
Warning:
Start interlock processing (macro input signal processing
is optionally provided).
Alarm:
Feed hold and spindle stop processing

3. Programming
The axis specified by G313 A_ S_ M_; started by group
number, terminated by M85.
4. Data setting
Automatic setting by teaching and MDI setting are possible.
5. Input/output of data
The data can be input/output by using RS-232C interface
and USB memory.
6. Load monitor screen

The load of the spindle or feed axis is displayed on the
‘LOAD MONITOR’ screen.

Display mode: Bar graph and numeric value

] NoTE

1. COEEEREEIEFESHDRVIITIIIEEL XA

2. UHIEE—EGE (AE—EHE) 2EDIMEENLT DRE L
MTBERTEZE A

<#@#&EDTN>

1. The function is not adequate for machining causing only slight load
variation.

2. ltis impossible to monitor a machining with acceleration/
deceleration torque such as controlling constant surface speed
(constant surface speed control).

<Operation Flow>

BRNERRTEOEREEEXRTET D
O - aresacmE " (318 ~—)

Set each numeric value of the load monitoring setting.
m “Load Monitoring Setting Screen” (page 318)

BRERB 7O L0%ERT S
O ame@mTOs5 L0ESAE" (320 R—)

Create the program for load monitoring
m “Specifying Load Monitor Program” (page 320)
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HRE-—RCAFGEERAIO S LAEZETT S

Execute the load monitoring program in the teaching
mode.

RSN T— Y 2R BRI U TT Y %ZEE
ERS

L) ames>s—s@FEE " (315 ~—)

Check the data that was taught and change the data if
necessary.

“Load Monitoring Data Setting Screen” (page 315)

Execute the load monitoring program in the monitoring

| BT R CAREERTOYSLERTT S |

mode.

| 05 LETR. BEERT—5 ERBY |

data.

Atfter finishing a program, check the load monitoring

4-2 RTEAEEORRER

Screens for Load Monitoring Function

af ﬁ%

ks I RO 4 DOEEDH D TT,
& ff%lil |\>< 5 B

s BMERT—YREHH

« BFE
« BFE

HELY X MNER
1RERE B
INSOBEEZBMML T AR’

BEEWWET,

OV I LAFvY  HENS ODEHEBIITROELED T

ED

There are four screens for the load monitoring function.

» Load Monitoring Load Meter Screen

» Load Monitoring Data Setting Screen

» Load Monitor Warning List Screen

* Load Monitoring Setting Screen

These screens are collectively called the ‘LOAD MONITOR’

screen.

Screen transition from the ‘PROGRAM CHECK’ screen is as

follows.

TV S LAF v BH
‘PROGRAM CHECK’ Screen

BEERT — Y REEE
Load Monitoring Data Setting Screen

BREHRO— R X—5BH
Load Monitoring Load Meter Screen

BRFERESY X MEH
Load Monitor Warning List Screen

BT B AR AR E
Load Monitoring Setting Screen

<ZFEELHEY 7 hF—> <Common Soft-Keys>

V7 hF— Hege Soft-keys Function

[O—KX— IOV I hF—%ETE, BRFEHRO—K | [LOAD On pressing this soft-key, the Load

7] A—FEENERRESN, DY T hF— METER] Monitoring Load Meter Screen is displayed
REERREINET, and this soft-key is highlighted.

[F—9%E] OV Ihx— %ﬁ?t\hﬁﬁﬁr 9 [DATA On pressing this soft-key, the Load
REEBENRRIN, ZOY T MF— SETTING] Monitoring Data Setting Screen is displayed
BERRINET, and this soft-key is highlighted.

[E24) ZN] ZOY T hF—%HITE, ZELEY X NBEHE | [IWARNING On pressing this soft-key, the Load Monitor
NRRESN, 2OV T MF—IlEREERRS | LIST] Warning List screen is displayed and this
nx9J, soft-key is highlighted.
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V7 hF— HhE Soft-keys Function
[ED] DY I7hF—Zig L TOTTLA [RETURN] On pressing this soft-key, the screen returns
Frxv 7 BHMEICRED XD, to the ‘PROGRAM CHECK’ screen.
4-3 BEERO—RKXA—YEH

Load Monitoring Load Meter Screen

OV ALAFvY BETY T NE— [AFER] 2HT.
Ficld, BRERT—I/RTER/ BNERELSY X NERE
TY7hF— [A—KX—=%] Z@T &, ZOEAEHIERS
nig_o
CDHEET, BEOREZES 7 EHETERIT D EN
TZEXY,

g

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.

The status of the load can be checked in this screen with the
bar graph and numeric values.

] NoTE

F#h(E 30 DTEE T 100%, XYZ #FF LR DO ERZ 100% & U THRR
LET,

0% 100%

For the spindle, the load value is displayed taking the 30-min rating as
100% and for the X-, Y- and Z-axes.

200%

b

REOO—RE
Present Load Value

Flo. BEFLBE T I —LERBSTEIEORBEN., 10EFTHE
BTERREINET, BIENRILD[=] (VEYR) F—%@T
ETT—LADMREREINET, BED/\1 T4 NERRZHRERT
BlclE, VI hx— [BERRVIUT] #HUET,

[

y

BERAOA—RE
Maximum Load Value

In addition, the fields of up to 10 tools that have caused a
warning or an alarm are displayed in yellow. The alarm state
can be cleared by pressing the | 7| (RESET) key on the
operation panel. To clear the fields displayed in yellow, press
the [WARNING CLEAR] soft-key.

<KTHEBEAE> <Display Items and Descriptions>
FRER e
Display Item RE Contents

“v—)JL No. KR, PIVEEEITZTEDES.EK This item displays the number of the tool which

‘TOOL No.’ ~UZET, has been taught or the tool to be monitored.
BE—®0 WV—)LNo. ' TERLZEBHAEHTSD | This number is assigned when load monitoring

‘7 No. feDICDIFBDESTI, is executed for different cutting operations

‘SUB No.’ carried out using the tool which has the same

‘TOOL No.’.

"8 (B SR )
‘AXIS’ (AX Load

Detection Axis)

Egh (S). X@h (X). Y# (V). 28 @) D
55, BEREZTSEHERRLET,

The axis selected for which the load is to be
monitored among Spindle (S), X-axis (X),
Y-axis (Y) and Z-axis (Z) is displayed.

'STD' (EZEfBE) (%)
‘STD’ (Reference Value)
(%)

FRBRFlc L 2ERREEZRRLET,

The load value detected in the teaching
operation is displayed.

‘WRN' (BE&E(B) (%)
‘WRN’ (Warning Level)
(%)

TEDEFREEBREL. RY—hA>y0OvY
WIBETSTHDEERRLUET,

The value for detecting the tool wear and
initiating Start-Interlock processing.

‘AM’ (75— LfE) (%)
‘ALM’ (Alarm Level) (%)

TEDEEZREL. —FELE 75—L%0
Hed2chDETT,

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.

‘ACP%.H"
‘ACP%.H’

LRREFAE (%)
BIGHIEZTSHED LRERRLET,

Upper accept coefficient (%)
The setting indicates the upper limit of the
range where the adaptive control is executed.
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FRIEH e
Display Item nE Contents
‘ACP%.L"* TRREFAE (%) Lower accept coefficient (%)
‘ o BOGEETS>HEEOTEEERERLET, The setting indicates the lower limit of the range
ACP%.L . .
where the adaptive control is executed.
‘CUT% BN T 2Rt as <6 S I TRFE O SHAGE R Displays the measuring result (%) of cutting
‘CUT%” (%) Z#RRULET, time used for the appropriate cutting diagnostic
function.
COXVRC TEZXREZRRENFEXTERTEET, A tool name or other information can be
‘COMMENT entered, using up to 8 characters.
g t noTE
* BISHIEENRFOARRINET, * These display items are only for the adaptive control.
<VY7h%—> <Soft-Keys>
VI7bh*x— Hee Soft-keys Function
[#R] DY TRF—BTE HRE—ROD [TEACHING] | On pressing this soft-key, the teaching
ON/OFF pMIIDEDL D £F, BRE—RH mode ON/OFF status is switched. While the
ONDEZEE, 2DV T M F—DRERR teaching mode is ON, this soft-key is
INEI, highlighted.
[E£48] DY T hF—ETE BEEREE—RD [MONITOR] On pressing this soft-key, the monitoring
ON/OFF WMIb B D £9, BERE—RH mode ON/OFF status is switched. While the
ONDEZEE, 2DV T M F—DRERR monitoring mode is ON, this soft-key is
ENEY, highlighted.
[BfFEERE COVThFE—ZHTE, BEERKESR | [LOAD On pressing this soft-key, the load
)| ANERINET, MONITOR monitoring setting screen is displayed.
SETTING]
[BEERRIY | OV T NE—%ET L BEFFT [WARNING On pressing this soft-key, the fields of tools
7] S—LhEB->IIED, EEBD/\1 71~ | CLEAR] that have caused a warning or an alarm
RRNEREINET, displayed in yellow are cleared.

4-4 BEERT— 5 REEH

Load Monitoring Data Setting Screen

BENEEO—NXX—YEHER/E5)IANEET, V7 hF—
[F—9%E] #T&. COBEARNRREINET,

HRICL>TRESNIET—Y (BB, EE5E. 75—LA
B) %= OEETHEREL. REIIGUTEELET, ik,
HRUBWTT—YZREITBHIEHTEET,

Fle. BEFRBT7I—LEBSLIEOEM, 1084FTE
EBTERREINET, BIERILD[=] (VEYR) F—%ET
ETT—LDEREINE T, BED/\1M T4 NERRZERYT
Bicik, V7 hx— [BERRIVT] 2HUET,

This screen is displayed by pressing the [DATA SETTING]
soft-key on the Load Monitoring Load Meter Screen/Load
Monitor Warning List Screen.

On this screen, check the data set by teaching (Reference
Value, Warning level and Alarm level), and change the data if
necessary. It is also possible to set the data without teaching.
In addition, the fields of up to 10 tools that have caused a
warning or an alarm are displayed in yellow. The alarm state
can be cleared by pressing the | 7| (RESET) key on the
operation panel. To clear the fields displayed in yellow, press
the [WARNING CLEAR] soft-key.

<KTEBEAB> <Display Items and Descriptions>
FRIEE <
Display ltem nE Contents
“Y—JUNo. ’ - o _ This item displays the number of the tool to be
TO0L No ERTSTHOESERRUET, monitored.
B—® “Y—JL No. ' TELIEBHREZEHT S | This number is assigned when load monitoring
‘%7 No. feHICDIFBHFESTI, is executed for different cutting operations
‘SUB No.’ carried out using the tool which has the same
‘TOOL No.".
‘Hh (BhEERLE) & (S). X#Eh (X). YE (Y). Z& (2) @ | Select the axis for which the load is to be
‘AXIS’ (AX Load ANSBEREETOBMAEERUE I, monitored among Spindle (S), X-axis (X),
Detection Axis) Y-axis (Y) and Z-axis (Z2).
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KTRIER

P
Display Item nE

Contents

'STD' (BXE(E) (%)
‘STD’ (Reference Value)
(%)

HRBRFICL28ARHEZRRULET,

The load value detected in the teaching
operation is displayed.

‘WRN' (BEHE) (%)
‘WRN’ (WARNING Level)
(%)

TEOEFEZREL. RY—hr>v0Ov Y
MNEBEITSTHDEEZRRUED,

The value for detecting the tool wear and
initiating Start-Interlock processing.

TEDEEZ®RHL., —RZ1E.
AM (FZ—ALE) (%) | BEIDLHOHDETT,

‘ALM’ (Alarm Level) (%)

7T =LA

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.

RN
‘COMMENT

TEZRREZERRBNFRTERTE LI,

A tool name or other information can be
entered, using up to 8 characters.

T

] NoTE

‘STD’, ‘WRN', ‘ALM’ (FE—F EIRICH T 2EIE (%) Z 0~ 999 DEE
ETREL XY, EOR/NERIE 'STD'< 'WRN'< ‘ALM" £2D FT,

<TF—HDRE (XE) FIE>

1) A—VIBEHF—T, F—FZR]ELLWVEICH—VILE
BE=E 5,

2) BEZ AT %,
3) (AAH) F—%=#T,
<F—49 OHIERAE>

1) h—VILBEF—T, T—9ZHRLCWBlIcA—Y L%
BE#Et 5,

2) V7 hF— [HIER] =9,
3 V7T hF— [EfT] 2,

‘STD’, ‘WRN’, and ‘ALM’ determine the percentage (%) of the rated
motor load. The setting range is 0 to 999. Their magnitude relationship
is ‘STD’ < ‘WRN’ < ‘ALM’

<Data setting/changing procedure>

1) Move the cursor to the field for the data to be set by using
the cursor control keys.

2) Input the numeric value.
3) Press the [©] (INPUT) key.
<Data deleting procedure>

1) Move the cursor to the field for the data to be deleted by
using the cursor control keys.

2) Press the [DELETE] soft-key.
3) Press the [EXECUTE] soft-key.

<YI7hkF—> <Soft-Keys>
VIhE— Hege Soft-keys Function

[U—F] BRLEWIBEEAZAHNLT. 2OV 7 | [SEARCH] On pressing this soft-key after inputting the
NE—2#Hd & REFHADIEEZRRT tool number to be searched for, it is possible
5 ENTEFRT, ZHEITHIER. T— to search for a tool that has already set. The
HRNEDEEICEKRREINET, corresponding tool is displayed at the top of

the data display area.
[+**%] ‘STD’ (E#(E) (%). 'WRN' (BHE) (%) | [+7%] On pressing this soft-key after placing the

Tl A (7 —LALE) (%) Ich—Y
ILEEDLET, 2OV T hF—%T &,
A=YV INNEDITEDZFNZNDED **%
TOZET,
i :

o ZZEEH] 1 100

e VT RhF— +10%

s ZHEE 1110

s

V7 hF—CRRENDHIEIF. MAPPS /XS
A—% No. 1611 THREL I (LEDOHFIZ

No. 1611 = 10), /XTA—=FIT ‘0" DBRES N
TWaHE (HEKORE). V7 hF—EFXRR
SNnNFEA,

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

] 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.
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VIhx— HEaE Soft-keys Function
[-**%] ‘STD’ (E#(E) (%), 'WRN' (ZB&EE) (%) | [*%] On pressing this soft-key after placing the
Flld AV (FPo—LAfE) (%) Ich—Y cursor on ‘STD’ (Reference Value) (%),
LZEEDbET, 2OV T MF—%Zi7 &, ‘WRN’ (Warning Level), or ‘ALM’ (Alarm
H—=YVIUEBEDTEDZENZNDMEL **% Level)(%), the corresponding value of the
OO ET, tool at the cursor position is decreased in
Bl : increments of **%.
e Z5EER] : 100 Example:
o T RhE—":_10% + Old Value: 100
o ZEH 1 90 + Soft-Key:-10%
* New Value: 90
e
l<| NOTE
VI hF—ICRRESNDHEIR. MAPPS /X3 i i
A—4% No. 1611 THELET (J:;.E(DWJ The value to be displayed on the soft-key is set
No. 1611 = 10) "0’ ABEIhTNBES (H by MAPPS parameter No. 1611 (in the above
HEO®RE). VT hE— i%?énit‘/\m example, No. 1611 = 10). When the parameter is
set to “0” (default setting), the soft-key is not
displayed.
[£HIFR] ZDY I RNF—HEBIT &, HEFHDOETR | [CLEAR ALL] | On pressing this soft-key, all the load
BT — NI RTCHIBEEINET, monitoring data are deleted.
[EUER] OV T NEF—"EFITE, A—VILTEIR | [DELETE] On pressing this soft-key, the load
LicBEERTT—Y 28R LTS, monitoring data that has been selected by
placing the cursor on it is deleted.
[BERTIY | COVINF—%RT &, BEFEFT [WARNING On pressing this soft-key, the fields of tools
7] T—LERBSRIBD, #EBD/\1 >4~ | CLEAR] that have caused a warning or an alarm
RRDEERESNE T, displayed in yellow are cleared.
4-5 ESVXAMNEE

The Load Monitor Warning List Screen

AWEAO— N X—FEH/ SNERT —YREBETY 7
Fr— [BEVYAR] 2/ T & COEAEDPRRENET,

BEICIE, BfFE
TERRSINEI,

s

CRERTRICES G IEN 10X

This screen is displayed by pressing the [WARNING LIST]
soft-key on the Load Monitoring Load Meter Screen/Load
Monitoring Data Setting Screen.

On this screen, the list of up to 10 tools which have caused a
warning during load monitoring is displayed.

] noTE

BREERZTo T BRAMELELIED BEICT Z—LXyE—IH

When the machine is stopped or alarm messages are displayed by

HiceElF, P7—L—EBRTAREZERL. BUIRNIEZTT> T executing the load monitoring function, check the details of the
2E0, message by referring to “Alarm List” and take appropriate measures.
<KTEBEHNE> <Display Items and Descriptions>
FRER <
Display Item nE Contents
“BH’ s The date when the warning has occurred is
‘DATE‘ =0 EDTLE’T?%%ETL/&?O dISplayed
R ZLlchotEBRBEERERUET, The time when the warning has occurred is
‘TIME’ displayed.
{OF: = BEENKELESICEFTLTWEZOTS The list of the presently executed programs
‘O-No.’ ©AE—BXRRUET, when the warning is issued is displayed.
‘N&EHS' EENKRELCEZTDY—T VABEERR The sequence number when the warning is
‘N-No.’ ULET, issued is displayed.
v —JL No. BANREUETEDODEEEZERRUET, The number of the tool for which warning is
‘TOOL No.’ being issued is displayed.
‘17 No. BENREUEEDOY TEEEZRRLUZET, | The sub number when the warning is issued is
‘SUB No.’ displayed.
i BEENKE L TEOWMEANERINET, The axis name of the tool for which warning is
‘AXIS’ being issued is displayed.
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<VI7hkF—> <Soft-Keys>
[£HIBR] DY T hE—HiBTE ELYZRHMYT | [CLEAR ALL] | On pressing this soft-key, all the data of the
NTHIBRESNE T, oo BFERO—R warning list are deleted. On pressing this
A—YEHEHLLVEBHERT— YR TEHE soft-key, the fields of tools that have caused
TELEFLIFFPI—LEBRSEIED, & a warning or an alarm displayed in yellow
BED/I\1 14 NRIRIDEBRSINZET, on the Load Monitoring Load Meter screen
and the Load Monitoring Data Setting
screen are also cleared.
BHERRERER Load Monitoring Setting Screen

BEEREO—RA-—FJEET, V7 hF— [AFERRE]

ZHTE. COBEENRREINET,

COEAET, ROEBICOWIHEZRELE T,

This screen is displayed by pressing the [LOAD MONITOR

SETTING] soft-key on the Load Monitoring Load Meter

Screen.

Set numeric values for the following items on this screen.

R
Standard Setting
IHEHEANE Items and Descriptions
REEE
Setting Range

1. B 7) U TEIERE (x0.01 #) 10 1.  ‘SAMPLING PROHIBITION TIME’ (x0.01
PHIDIIE EAD OB EN AR EE % sec.)

A9 B IR, The time during which the function ignores

|<| sEEm the transitional load variation before actual
cutting starts

MEHERRERE OREN 0 OBEIF. K& 0 ~ 999 [ﬂ NOTE

FEMRIIREHINT, EEE CIFREHFZD

HEDONRESNE T, 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.’).

2. ' EAREERRE (x0.01#) 0 2. ‘NO LOAD TIME’ (x0.01 sec.)
EWERT-—RRLIUOHRE—REESL The time between designation of the load
TH 5, BREHZEITS £ TORIRE, monitoring or teaching mode and the start
0: of load monitoring
EEEEN BEEEBE &L THREINET, 0:
0Lk The actual load value detected during
EEAE-BETREXEOEaaREN 0~ 999 teaching is set as the reference value
R & LTHRENET, Other than O:

The result of following calculation is set as
the reference value (‘STD.’). “(Actual load
value) (Average load detected during
immune period)”

3. ESEERFEFRE (x0.01 #) 10 3. ‘MONIT PROHIBITION TIME’
EEERTARMLE REICED, HEL (x0.01 sec.)

EEVBIRGROaEZES = ERX T REE Set the time during which the function
LELED, ignores load variation at the start of actual
0~999 cutting that is determined by the function
according to the value set for ‘LOAD
ACCEPT VARIABLE'.

4. TS5 LMERE (%) 100 4. ‘ALARM COEFFICIENT’ (%)
HRE—RTBREUEEEEICHLT, T The load level at which alarm occurs due to
BEEREICLDZ T I—LEET ZEE, tool abnormality, expressed as a

0~200 percentage (%) of the reference value
detected in the teaching mode.

5. EEERE (%) 50 5.  ‘WARNING COEFFICIENT (%)
HRE—RTHREUEEEICR LT, T The load level at which warning occurs due
BEEREICLDESEEE T DEE, to tool wear expressed as a percentage (%)

0~ 200 of the reference value detected in the
teaching mode.
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RERE
Standard Setting
EHHERA Items and Descriptions
HESE
Setting Range

6. ‘FIERERRE ' (x0.014 #) 3 6. ‘LOAD AVERAGE CALC. PERIOD’ (x0.014
BEERETEZEHT 276 DR, sec.)

“0" DERTED “14 msec” ICHYEULFET, Set the time in which the load current
1~127 variation rate is calculated.
Value “1” is equal to “14 msec”.

7. AEERTARZE (%) 10 7. ‘LOAD ACCEPT VARIABLE’ (%)
HRE—RBIVERE— RADOEYHIFE The value that is used by the function to
B OHIRTICERLET, BEERE(LE determine that the actual cutting has started
N AEERTARENME" ZHBTH S, in the teaching or monitor mode. The
EUHINREB LIS HMTLET, 1~ 100 function determines that actual cutting has

started when the load current variation rate
exceeds the value set for this parameter.

8. ‘FIZ—L¥IEKRME" (x0.01#) 10 8. ‘ALARM DECISION TIME’ (x0.01 sec.)
To—LMMEEBZTHNE, Po—LETD The time it takes to establish the alarm
£ TORE, 1 ~ 999 status after the detected load has exceeded

the alarm level.

9. ELEHTERE (x0.01#) 10 9. ‘WARNING DECISION TIME’
EEEEZHZI TS, BEELTHETOR (x0.01 sec.)

o The time it takes to establish the warning
1~999 status after the detected load has exceeded
the warning level.

10, Uy 7YY IKERRE (x0.01 )" 10. ‘SAMPLING SECTION TIME’ (x0.01 sec.)’
HWRETHICEAFNEEAELT T IXBEEHR When the teaching is executed, set the
FEULEYT, RESNXBEDOERDOFIIE section to calculate the reference load. The
EAEFEESLXT, 0~ 999 average load value of the set section is
GREMED 0" D/BHICIE. 4sec. £zl taken as the reference load.
05msec. £ D FET,) (If the setting value is ‘0’, the reference load

become 4 sec. or 0.5 msec.)
e ] noTE
* ERRICK DEEBEOBR/\BAI 0B DD £, * This function is on or off depending on the specifications.

< BN HIEERE Shis > <When the adaptive control is valid>

1. EIREFTERE (%) 20 1. ‘UPPER ACCEPT COEFFICIENT (%)
BRE— R THRE U EEEICTL T, The upper limit of the override value in
F—NZ+4 REREETDEE, 0 ~ 200 percentage (%) of the reference value

detected in the teaching mode.

2. ' TIRIEFTFAEREC (%) 20 2. ‘LOWER ACCEPT COEFFICIENT (%)
HRE—RTHREUEEEICTL T, The lower limit of the override value in
F—NZ4 RTREE T DEE, 0 ~ 200 percentage (%) of the reference value

detected in the teaching mode.

3. CEISHIEEFARE (x0.01 #) 10 3. ‘ACCEPT DECISION TIME’ (x0.01 sec.)
LRREFAME. TRIFREZBZTHS, #E The time in which the adaptive control starts
IGHE % BIR 9 % £ TDRFHE, 1 ~ 055 after the detected load has exceeded the

upper or lower limit level.

4. T A—=NFARRKE (%) 150 4. ‘OVERRIDE MAX VALUE’ (%)
BISHEHTERT 2XDA—/NF+1 RD&x The maximum override value that is used
KIE, 0~255 for the adaptive control.

5. "A—NTARRIME’ (%) 50 5. ‘OVERRIDE MIN VALUE’ (%)
BICEIETHERT XD A—/INT1 RDOE The minimum override value that is used for
NS 0~ 255 the adaptive control.
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6. A—/NTA NIRRT (x0.01 )

6. ‘OVERRIDE PROCESS TIME’ (x0.01 sec.)

BWINHIEIT—E&ED A —NNTo0 REZ{E
Bictkh, FLEHFREEBATCVWDEE. B
BEDA—NTA REZIEZETDE

FEﬁ o O ~ 255

The time in which the feed rate override
value is changed again if the detected load
is still higher or lower than the acceptable
level respectively, after the override value
has been changed once during the adaptive
control.

7o A=NGA REER (%)

7. ‘OVERRIDE VARIABLE’ (%)

BIGHE T—EICELIE XD A—/NZ
1 RDZEEK,

0~ 100

The override variation rate by which the
feed rate override value is changed at a
time during the adaptive control.

8. HyTIUVITEIALT

8. ‘SAMPLING TYPE’

BEERZAFENLIUATIT SRS, *
DHBEHRET %o

0: 2fxaf LYy TEERT %,

1. FHHOAO— R TEHEL, ZDMOH~E
BRENLY TEHET S,

2: AR O — R TERT %,

s

BELTEBEOEBIFLRVNTL T,

The objective of monitoring to execute load
monitoring other than load torque.

0: Load torque is monitored for all axes.

1: Load is monitored only for the spindle
and load torque is monitored for other axes.
2: Load is monitored for all axes.

] noTE

Do not change the standard setting.

9. ‘HR - BEREFEORME’

9. ‘CONDITION SELECTION OF TEACHING

HRH L VEREICRET 2E8RFICR U,
YVHILIAIC L 2BEEEZ TeD L D ICE
RUES,

0: BEAHICH L., PYINSTYANILT &M
ZICBROBR - ERZEMICLET,

1 FEHIBEIL TULWR L., &L OIRLES
EBROWRERDET,

2. TEDEFICH L T, REZIC LD E
MESOHTHR EROTNRELVETD,

AND MONITOR’

For the load detected in the teaching and
monitoring, select the load variation except
that by cutting as follows;

0: For the gravity axis, the teaching and
monitoring of the load added to the
unbalance torque are invalid.

1: Each axis is not moving and the axis
movement during acceleration/deceleration
is the target of the teaching.

2: The spindle load including the load by
variation in the speed is the target of the
teaching and monitoring.

10. " EIEMIRRE (%)

10. ‘STANDARD CUTTING TIME’ (%)

BIEIMTZENICERY 2 BRNIREZ &R
ELET,

SR D -1 DFEIC, BIRTAX—=F DK
EMMERSNET,

0~ 100

Set the target cutting time to be used for
appropriate cutting diagnosis.

If the address R is —1, this parameter setting
is valid.

g

] NoTE

1. BLHESERREE. R—YBESHRREINET,
2. HYTVYIIAT | HR BEREFOEE FEETEFY
/\JO

<BEFIE>

1) H—VILBEF—T, BEZRELCWVRICH—VILZER
Bt 3,

2) BEZANT %,

3 (AA) F—%#d,

1. If the adaptive control is valid, the page number is displayed.

2. The conditions of the ‘SAMPLING TYPE’ and ‘CONDITION
SELECTION OF TEACHING AND MONITOR'’ cannot be changed.

<Setting Procedures>

1) Move the cursor to the field for the numeric value to be set
by using the cursor control keys.

2) Input the numeric value.
3) Press the [¢] (INPUT) key.

BEESRA7OI S LDESAE
Specifying Load Monitor Program

4-6

<BWERIOYSLOESTA—Ty k>
G313A_T_S_M84;

© A HBRH 5 W IEERIOIEE
¢ T s ZCRBRHBWOIERE

<Load Monitoring Program Command Format>

Teaching or designation of the axis to be
monitored

Designation of variation rate detection axis
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S SUB S DIBTE Designation of SUB No.
¢ MB4 oo BRHDWEEHREE—RNDIEE Designation of teaching or monitor mode

G313 A128.T128. S1. M84,;

BFITIE. THMBEFOILEN DKL SFHMOADERH 5L
FEEARZ T\, SUB-No. 1 L T—9 ZI/LE T, T D
A=y bE YEITZAY 7 DERTES LR,
BES2HMOMERDEEZ A Kfcld “T" 7 RLATH
ELERT, (TRER)

Example:
G313 A128. T128. S1. M84.;
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 the sum of axis constants for the axes to be
designated with the address “A” or “T” (Refer to the table
below)

<HEHR> <Axis Constant Table>
L1 B EhTE K Axis Name Axis Constant
il 128 Spindle 128
X B 1 X-Axis 1
Y & 2 Y-axis 2
Z & 4 Z-axis 4

s

] NoTE

1. AT, ST, M DR OBBICIENERATI L TLIEE W,

2. BIBUT CE{LERIMERETEXIN,  AFBRFDL(
X &0 LRELLBA, COENERMHTT.

3. IMICTEARNEEEHRTEE A,
ST BRI ZCENTEETH, BBLLBA N &R
LEBRBENET,

HRBLUVEHREE—RATIEIME THESLFET,

s

1. A decimal point must be used in a numerical value specified
following address “A”, “T”, “S”, or “M”.

2. ltis possible to designate the axis on which the load variation rate
is detected with the address “T”. This designation is, however,
invalid if “0” is set for ‘LOAD ACCEPT VARIABLE'.

3. Teaching is not possible if there is no tool mounted in the spindle.

4. Argument T can be omitted; it is assumed that the same value as
set for address A is set for address T.

Specify M85 to cancel the teaching and monitor mode

] NoTE

TEIZ78Yy 7 DERICEMRTOY I TESLET,

& ~onmnasouty NcEBT 3o OARAZEIE U03
(#1103) T9,

Specify independently in a block immediately after the block including
cutting commands.

@ The macro variable to reset the macro interrupt is U03 (#1103)

M86 EIEIT

M86 Appropriate Cutting Diagnosis

HOMUDRESINICEEMIRFRE S, REOMIK#EE Z
AT, IIIAEECITONChZ2MY dHEETT, BIZ
. MTEADT—JZBOMIFTNLTY &, BGHIET
RIELDLRBENTESD . BEMTEELD BENKE
<RPULET,

G313 A_.S_. M84.;
G313 R_. (F_.) (H_.) M86;

This function diagnoses proper machining by comparing the
configured standard cutting time with the actual cutting time.
For example, when a machined workpiece is mounted and cut,
the value decreases less than the standard cutting time
because the load falls below the lower limit of the coefficient of
adaptive control.

. GEISHIEX E) (Adaptive control blocks)
M85;
A EEREDIETE Designation of monitor axis
L T SUB HSDIETE Designation of the SUB number
S = R WIEMMTERE (=1,0~100) *1 Standard cutting time (-1, 0 - 100)*1
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O e TS HIEI T — N ER) <2
O H e HRAY LRI OTEVEHES

149, 500 ~ 549) *3

*q MIﬁﬁmaﬁ%m—tyhT%ﬁbiﬁotﬂu\ﬁ
BN A —5 D ﬁEMI%ﬁ’wﬁfﬁoit\m
Iﬁﬁ@ﬁﬂ#%i\w RESNTVWBDET & [CERR
éhi?@T\LQMIﬁW£D%T@otE%EEb
TLIEEW,
2 BISHEITE—RIERTH D5 S ENNT2Z2HT & [E
ﬁtﬁﬁﬁﬁ%%ﬁéniﬁoﬁEMI ZHT D H TN
FA; I F 1T 1” ZIEE LU GEBEIEZEWICL

*3 M85 ICEIEHMBEESNTWS EEE, 7o —L0EN
Thhd| BESNLHARYALRIZODAEVEHICHER
O:E8 1 EBE) NEZAFhFEzT, v7AO7O07>
LAZAWT, FERBOILWHLYPT—73H0707 Z A
NPT B EHTEET,

g

Adaptive control mode invalid*2

Custom macro common variable numbers
(100 - 149, 500 - 549)*3

*1  Set the target cutting time in percentage. “-1” is the
‘STANDARD CUTTING TIME’ value of the load monitor
parameter. The load meter screen displays the measuring
result of the cutting times as the diagnostic setting for the
each axis, so enter a value that is less than this results.

*2  When the adaptive control mode is valid, the control is
simultaneously executed with the appropriate cutting
diagnosis. When executing the appropriate cutting
diagnosis only, input “1” for the argument F to invalidate
the adaptive control.

*3  When argument H has been selected for M85, the alarm
process will not be executed and the result (0: Normal, 1:
Abnormal) is written to the designated custom macro
common variable. Using the macro program also puts
defective workpieces aside and separates them to the
workpiece measurement program.

] NoTE

(100 ~

M85 IETIFIC BIRME R £ D EHAIRERD TR > 2B E . EX 75— A
EX6013 72D F T,

The EX alarm EX6013 will occur if the measuring result is lower than
the setting value for R during M85 command.

M86 B HIEHE— R

M86 Adaptive Control Mode

B
HES

ERE—RARICMB £IEDT D&, ZDRRMS M85
SNZETCOMIE. BISFHE—RNITHEDET,

G313 A_.S_. M84,;

G313 M86;

5 BICHITEXE EER X E
M85;
O A ESIRERODIEE
LI S TSR SUB #S DIEE
@ MBB .o WIHHEIET— KAy
@ M85 et BIGHIEE—RA

When the M86 command is specified in the load monitor mode,
the adaptive control mode is called up and remains valid until
the M85 command is specified next.

Load monitoring is executed in the adaptive
control mode.

Designation of monitor axis
Designation of the SUB number
Turning on the adaptive control mode
Turning off the adaptive control mode

] NoTE

M86 (£ G313 E[E—7Hy 7 TS LTI L,
HRE— RO M86 IESIXENTT,

BIGHIEIE— RFIC MBS 21599 2 & BISHIEE—F. &FE
RE—REDIATILBDFT,

1. Specify M86 in the same block as G313.
If the M86 command is specified in the teaching mode, it is invalid.

3. When the M85 command is specified in the adaptive control mode,
both the adaptive control and load monitor modes are canceled.

AR LY-0OU03 (#1103) (A7 3V)

Custom Macro U03 (#1103) (Option)

SOOEAHD Y By NMTERULET,

ZLEBELHU FOBEZRET S E. Y7 OEAKEENA VS
NEIDOT. UTFoFETY7OZDAAZ Yty ~LTKL
i =10%

1) TEXFy 7REDNIBZITS,

2) #1103 =1%3 ST %,

Use this macro variable to reset the macro interrupt.

The macro interrupt signal is turned on if the warning level load
is detected. Execute the following processing in response to
the going on of the macro interrupt signal.

1) Execute tool skip and other processing in the interrupt
macro.

2) Specify #1103 = 1.
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3) #9188, #1103 =0%IEST %,

4) MO ZANULTY I OEAHEIRT T 5,

3) Approximately one second after setting “#1103 = 1”, specify
#1103 = 0.

4) End the macro interrupt by inputting “M99”.

7077 LAl Example Program
<X—250.0 < X250.0
Y25.0 -\ Y25.0
S1 «—
S2 —
T~ [ X250.0
X-250.0 "\ v
<Y—25.0 <Y 250
00001;
G90 GO0 G54 G43 X250.0 Y25.0 Z250.0 H1 S800 MO3;
GO0 Z-5.0 F1000;.......ciiiirieiieeeesiier e BxEDOTQ ICHERD Positioning at point ) at the rapid

BREHRG 5 W ILERER
F—4 1% SUB No. 1 = {EFH

PIHITENRIEE T @ I BE)

HBRH D WIEEFRT
TEITENE

BIREIRD 2 W\ FEEIREA
T —% (& SUB No. 2 =
PBITEHNYIEEE T @ ICBE

BRHDWIEERKLT

traverse rate.

Starting teaching or monitoring.
The data of SUB No. 1 is used.

The tool moves to point (2 at the
cutting feedrate.

End of teaching or monitoring.

The tool moves to point 3 at the
rapid traverse rate.

BXDOTO ICBEH

Starting teaching or monitoring.
The data of SUB No. 2 is used.

The tool moves to point @ at the
cutting feedrate.

End of teaching or monitoring.

4-7

NRRIVBREBIRF -2V FICLDREES S TREE—RDr>5O0v 2

Interlock Function for Set Value and Operation Mode by Operation Selection Key-Switch

MAPPS /{Z X —% No.1570 DEREZUT DL S ICEET %
& BIEE—F BUR/ER) OUEX. SLUEHERH
EEEDOREEOEENTERLBDEIRT, INlLLD,
RO TREE-NEYDERLD, REMBEEEIT DI %
< EMTELT,

No.1570 = 0IBEE—RDOYIB AR LV AREIRRTH
REMBOEENAEE (HARFDORTE)

1)

No.1570 = 1 B ERNTEHE DR EMB/DEENARA

No.1570 = 2 #2{EE— R DY Z A

No.1570 = IRMFEE—ROYBZL LU EEERFEBHED
REMEDEENART]

s

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
accidentally switching of the operation mode and changing the
setting value.

No.1570 = 0 Switching of the operation mode and changing of
the setting value on the Load Monitor Setting Screen is
possible. (default setting)

No.1570 = 1 Changing of the setting value on the Load Monitor
Setting Screen is impossible.

No.1570 = 2 Switching of the operation mode is impossible.
No.1570 = 3 Switching of the operation mode and changing of
the setting value on the Load Monitor Setting Screen is
impossible.

] NoTE

TDINTA—FREIF, ICRIVBIEBIR Y — 2+ v FH R (RET)
el o] GRERT) ORBICH B EEICHENTT .

This parameter setting is valid when the operation selection key-switch
is placed in [c7] [ON] or [&] [OFF].
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77—=L. T7—FKR
Alarm, Error Display

4-8

BEEAEREICATSYI/O07 7 —LAIFRDED TY,

The macro alarms that relate to the load monitoring function
are as follows.

NRA75—L4L

Macro Alarm

No. 3038: ‘LOAD MONITOR PROGRAM ERROR’ (G313 D'
Ow 2 TAT“S" D7 RL ZDIESEHENE > TVET,)

No. 3038: ‘LOAD MONITOR PROGRAM ERROR’ (In the
G313 block, the address “A”, “T” or “S” designation is
incorrect.)

T

] NoTE

PC 75— LhiBaE. [ (NVF) F—TXvE—YORAEE
HERL T LE W,

When a PC alarm is displayed, check the message details by pressing
the (@] (HELP) key.

BEERT—YDALN
Load Monitoring Data Input/Output

4-9

HRT—5 DAEAFAENBEER TCITVET,
L) ARAEEOSRICD VT IE. RIS SRS

<ABFIE>

1) ISGA=FILh=VIIEEbE %,

2 VI7hF— [U—F] z#H79,
[AAT—F—BRNKRREINB]

I ABLIEWF—FICh—VILEBHIE 3,

4 V7T hF— [RT] 2HI,

<HAFIE>

1) IOX=F ' lLh—YIIzEhbtE 3,

2) ANV RANTIRF—ANT %,
T—YOHAICIE. RO=EONHDFT,
o ABTIC “LOAD” EAA L., BEERRE + K
T—5 HHNT B,
o ABDTICALL EAAL, /85 X—% (NC,PCHE)
+ BEERRE + BWRT—F EHNT B,

s AIBANLIBWNE, IXTX—% (NC,PC R E) "+ &fF
ERRTE EHNT B,
3) [IXvF] - [E17]
[F—ohEhEnhz]

Teaching data Input/Output

m For details of Input/Output screen, refer to the separate volume,
“OPERATION MANUAL”

<Input Procedure>

1) Place the cursor on ‘PARAM'.

2) Press the [READ] soft-key.
[The input data list is displayed.]

3) [Move the cursor to the data to be input]

4) Press the [EXECUTE] soft-key.
<Output Procedure>

1) Place the cursor on ‘PARAMETER’.

2) Make an entry in the command input line using key input.
The data can be output in the following three ways.
e |nput “LOAD” in the input line, then output ‘LOAD
MONITOR SETTING’ + ‘TEACHING DATA.
e Input “ALL” in the input line, then output ‘PARAMETER
(NC, PC)’ + ‘LOAD MONITOR SETTING’ + ‘TEACHING
DATA

e If nothing is input, PARAMETER (NC, PC) + ‘LOAD
MONITOR SETTING'’ is output.
3) [PUNCH] — [EXECUTE]
[Data are output.]
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