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Applicable Model

NL1500/500
NL1500S/500
NL2000/500
NL2000S/500
NL2500/700
NL2500S/700
NL2500/1250
NL2500S/1250
NL3000/700
NL3000/1250
NL3000/2000
NL3000/3000
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Applicable NC Unit

NL1500MC/500
NL1500SMC/500
NL2000MC/500
NL2000SMC/500
NL2500MC/700
NL2500SMC/700
NL2500MC/1250
NL2500SMC/1250
NL3000MC/700
NL3000MC/1250
NL3000MC/2000
NL3000MC/3000

NL1500Y/500
NL15008Y/500
NL2000Y/500
NL2000SY/500
NL2500Y/700
NL2500S8Y/700
NL2500Y/1250
NL25008Y/1250
NL3000Y/700
NL3000Y/1250
NL3000Y/2000
NL3000Y/3000
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Before starting operation, maintenance, or programming, carefully read the
manuals supplied by Mori Seiki, the NC unit manufacturer, and equipment
manufacturers so that you fully understand the information they contain.
Keep the manuals carefully so that they will not be lost.

MORI SEIKI

THE MACHINE TOOL COMPANY

et
PX-NL_4-EOJPEN
2011.07.P
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This is an original instruction manual officially issued by 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 Mori Seiki and clarify
these points before using the machine. Mori Seiki will not be
liable for any damages occurring as a direct or indirect
consequence of using the machine without clarifying these
points.

All rights reserved: reproduction of this instruction manual in
any form, in whole or in part, is not permitted without the
written consent of Mori Seiki.
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Copyright © 2011 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.

990730
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About Declaration of Conformity
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1. ECES
Machinery Directive 2006/42/EC
EMC Directive 2004/108/EC
Low Voltage Directive 2006/95/EC
2. EN &
EN ISO 12100-1
EN ISO 12100-2
EN 50370-1
EN 50370-2
EN 60204-1
3. ISO#H&
ISO 23125
<tEE>
LZEFRAOR. A%

<BEE>
RS AR BERT
T 450-0002 BRIEZHEMHANXELR2TEH B HF 165

<EM7 71 ILVEORWEbEEICDOWT>

MORI SEIKI GmbH

Head Office

Antoniusstrasse 14, 73249 Wernau, Germany
Phone: (49)-7153-934-0 Fax.: (49)-7153-934-220
Technical Centers

Stuttgart, Minchen, Hamburg, Disseldorf, Chemnitz

MORI SEIKI (U.K.) LTD.

Head Office

202 Bedford Avenue, Slough SL1 4RY, England
Phone: (44)-844-800-7647 Fax.: (44)-844-800-7648
Technical Centers

London, Birmingham

MORI SEIKI FRANCE S.A.S.
Head Office

<Declaration of EC Conformity>

Mori Seiki declares that the machine tool shipped to Europe
(NC lathe, turning center, or multi-axis machine) is designed
and manufactured in conformity with the following
requirements.

1. EC directive
Machinery Directive 2006/42/EC
EMC Directive 2004/108/EC
Low Voltage Directive 2006/95/EC
2. EN standards
EN ISO 12100-1
EN ISO 12100-2
EN 50370-1
EN 50370-2
EN 60204-1
3. ISO standards
1ISO 23125
<Machine Model>
Description of machine models is omitted because this manual
applies to multiple machine models.
<Manufacturer>
MORI SEIKI CO., LTD.
2-35-16 Meieki, Nakamura-ku, Nagoya City, Aichi 450-0002,
Japan
<Contact Address for Inquiry Regarding Technical Files>

Parc du Moulin, 1 Rue du Noyer BP 19326 Roissy en France 95705 Roissy CDG Cedex, France

Phone: (33)-1-39-94-68-00 Fax.: (33)-1-39-94-68-59
Technical Centers
Mori Seiki France Sud-Est S.A.S., Prague

MORI SEIKI ITALIANA S.R.L.

Head Office & Technical Center

Via Riccardo Lombardi N. 10, 20153 Milano, Italy
Phone: (39)-02-4894921 Fax.: (39)-02-48914448

MORI SEIKI ESPANA S.A.
Head Office & Technical Center

Edificio Sant Cugat Trade Center Ill Avda. de les Corts Catalanes, 9-11, Entidad 16D

08173 Sant Cugat del Valles (Barcelona), Spain
Phone: (34)-935-75-36-46 Fax.: (34)-935-75-08-47



DMG / MORI SEIKI Turkey (DMG MORI SEiKi ISTANBUL MAKINE TICARET VE SERVIS LIMITED SIRKETI)
Head Office & Technical Center )

Ferhatpasa Mah. Gazipasa Cad. No.11 34885 Atasehir, Istanbul, Turkey

Phone: (90)-216-471-66-36 Fax.: (90)-216-471-80-30
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About Machine
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<Basis>

This machine was designed and built using state-of-the-art
technology for the purpose of machining rotating workpieces
using cutting tools and soft jaws. This machine complies with
generally recognized safety regulations, standards and
specifications at the time of manufacture. This machine is
suitable for manual and automatic operation.

<Tools>

This machine is capable of using common turning tools and
rotary tools* (such as milling cutters, drills, and taps). Contact
Mori Seiki before using grinding tools or special tools.

* For machines equipped to use rotary 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
Mori Seiki before using these materials.
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About this Manual
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Keep this manual in a clearly marked location to ensure easy
access when necessary.

Contact the Mori Seiki Service Department if any part of the
manual is unclear.

Contact the 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 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)

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

A et A DANGER

__________________________________________________________________________]
REPERGEEL RS, ZEUE-EBIRGIREZSIERT Indicates an imminently hazardous situation which, if not
LET, avoided, will result in death or serious injury.

A e A\ WARNING

]
REPERGEEL LS, BENICBKRLGIREZSIZELIL  Indicates a potentially hazardous situation which, if not

F¥9, avoided, could result in death or serious injury.
==

VA3 /\ cauTioN

1 —

EXICIRESKBWMEE LS, BENICHEBIRAIREE, £/id  Indicates a potentially hazardous situation which, if not

BROBEDHZEL BBEERAREZSIZRILET, avoided, may result in minor injury or damage to the

machine.

[ 1 B ZE, FEICEEHEINEEFBEESTSAHL [ 1 Failure to observe the precautions (hazards, warnings
s [] RICERULBRERE LA BB o SR and cautions) will lead to the hazards indicated in
[CDEMD FT, square brackets [ ], injuries or machine trouble.

= ] NoTE

ERITBRIENSEFRBALTVWET, Indicates items that must be taken into consideration.

@1 2RI 2EEHZRLTVWET, m Indicates items to be referred to.

P a-cnzemracensEHBELTLET, & Indicates hints.

il : Example:

072 LMERFIZERLTVET, Indicates program-applied examples.
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BR CONTENTS
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FOR SAFE MACHINE OPERATION
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I RN b i PP TRPP 26
PRECAUTIONS FOR OPERATORS
I 82201173 | ol I USRS 27
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B R BIRIE ..o bR R bbbt 30
SAFETY DEVICES
R = ¥ 1 OO 31
CAUTION LABELS
5-1 R I D Fo D D R e, 31
Safety Precautions
52 BEIRDIEA S LB s 32
Turning ON/OFF Power
B3 e 32
Bar Stock
54 R A Y THBE e, 33
Door Interlock Function
5-5  HEMOEERIIDZZE (1) oo, 34
Safety During Machine Operation (1)
56 BEMUEER I DZRE (2) oo 35
Safety During Machine Operation (2)
5-7 B O R R & T 7 o B /0 e 36
Spindle Speed and Chucking
5-8 FBHIEIERIR T AR T oo e 36
Spindle Speed and Gripping Force
50 B D B e T — e 37
Locked-In Prevention Key
510 FYTAURY (F Y TAURTEER) (e, 37
Chip Conveyor (Chip Conveyor Specifications)
BT R R ARl e 38
Legal Obligation
6 EEEBRIE. ..o 39
WORKING ENVIRONMENT
A - 7% = OO 40
MACHINE OPERATION
71 T T T e 47
Programming
T2 R A T D oo 48
Door Interlock
T3 T o e 48

Data
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8

9

15

7-4  BRERFAEAR oo

Precautions when Operating Special Specification Machines

BRIF /BRI oo

MAINTENANCE AND INSPECTION

BEEDALIY ..ot

DISPOSITION OF MACHINES
G trE

CHAPTER 1 G FUNCTIONS

1

TUEDE & BRTETTIED. ..ot

AXIS CONTROL AND MOVEMENT DIRECTION

11 AT A TOEBIEIBIDZE ZTT ..ot 59
Expressing Axis Movement in Programming
IDFR{ERR 60
Tailstock Specification
52 TEAETER 61
Headstock 2 Specification
L - =TT 62
G FUNCTIONS
2-1 G O R R oo, 62

G Code List

22 GO0 BIEDITEDIEDBED ..o

GO0 Positioning Cutting Tool at Rapid Traverse Rate

2-3 GOITEIED ICE DT EDEIRRIBED ..o

GO01 Moving Cutting Tool along Straight Path at Cutting Feedrate

2-4  GOTEENDBEAE. O REBEBE s

GO01 Chamfering and Rounding Functions

2-5  GOT ERRAIEIE D oo

GO01 Line at Angle Command

2-6  GO2 PR (FeEtAmD. GO3 PR (REFETTAMD) (oo

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

27 Go2~AUAILEE (BFETAM) . GO3 AU ALFERE (REEtAR) (X723 >) .,

GO02 Helical Interpolation (Clockwise), G0O3 Helical Interpolation (Counterclockwise) (Option)

2-8 G04 7ATTLDEITIEIE (R T IL) i

GO04 Suspending Program Execution (Dwell)

29 GO7.1 (G107) PRI o.ovieiie e

GO07.1 (G107) Cylindrical Interpolation
2-10 G121 (G112) MEFEMEET— RN WIXRSII).

G13.1 (G113) MEAERHEI T — R F 0 2L o

G12.1 (G112) Polar Coordinate Interpolation (Notching),
G13.1 (G113) Polar Coordinate Interpolation Cancel

2-11 G17,G18, GIQ DI TEMEDEEIR ..o

G17, G18, G19 Selecting Plane for Machining
2-12 G2 RAMF7—RRMO—=UF v Ji%ge - A,

GQARTZ—RARO—VF Y IHERE - AT (A T7232) i,

G22 Stored Stroke Check Function ON,
G23 Stored Stroke Check Function OFF (Option)

2-13 G7IREM (L7 Z LY R BB BT T W T o

G27 Zero (Reference Position) Return Check
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2-14

2-15

2-16

2-17

2-18

2-19

2-20

2-21

2-22

2-23

2-24

2-25

2-26

2-27

2-28

2-29

2-30

Ge8 MRS (L77LYAR) B/ GIOFE2Q@, )RR (LT77LYAR) EF 99

G28 Machine Zero (Reference Position) Return, G30 Second (Third or Fourth) Zero (Reference Posi-
tion) Return

GB1 R B e 100
G31 Skip Function
G327 TN (FEBHFFIDN) oo 101
G32 Tapping (at Center of Spindle)
G32 TDY v TILICR B ERFEE 103
Cautions on Programming Tapping Using G32
G321 UHIND. G2 AU TID T A T I i, 105
G32 Thread Cutting, G92 Thread Cutting Cycle
RUTIDFEA—/NNFA RICDWT (A7 ay) 107
Thread Cutting Spindle Speed Override (Option)
AEERUHBICDONT 108
Incomplete Thread Portion
2R UEBDRH ST 108
Calculating the Incomplete Thread Portion
RUYIDITICET 2 3EEE 109
Precautions on Thread Cutting Operation
G34 AT — RAAUTID e 121
G34 Variable Lead Thread Cutting
RUYVIDFEA—/NNTA RICDWT (AT7¥ay) 123
Thread Cutting Spindle Speed Override (Option)
G51.2 (G251) RUITYVINTI. G50.2 (G250) MUITVIMIFv>EIL (AT7¥3 V). 124
G51.2 (G251) Polygon Cutting, G50.2 (G250) Polygon Cutting Cancel (Option)
G2 00 BB R R T oo 126
G52 Setting Local Coordinate System
GB3 HEMEEIZEITRIZEIR ..o 126
G53 Selecting Machine Coordinate System
G54 ~ GBO T — T BEEEZRIEBIR .o 128
G54 to G59 Selecting Work Coordinate System
GBS N UMM L (T T W R ) oot 130
G65 Macro Call (One-Shot)
SIBIEE 130
Argument Assignment
WHEUDLEE 132

Nesting Level for Calls
G66 ¥/ OE—FILIEHL (BBERIFELEL).
G661 ¥ OF—FILHHL (BB7OvIMHL), Ge7 NI O0F—YIHHLFv>EIL . 133

G66 Macro Modal Call (Call after Execution of Axis Movement Commands),
G66.1 Macro Modal Call (Call in Each Block), G67 Macro Modal Call Cancel

GO0 AR, ARVIBIT 1 7))L, G4 MREIVIBIT A Tl oo, 136
G90 O.D./I.D. Cutting Cycle, G94 Face Cutting Cycle
G50 TR EEENRE. FHREDRREDRE. GI6 VHIRE—EHIEH (BR—EHHE) ... 138

G50 Setting Maximum and Minimum Spindle Speeds, G96 Controlling Constant Surface Speed (Con-
stant surface speed control)

G97 EElEnRE—EHIE (BER—EHIEIF v 2 EIL) 141
G97 Controlling Spindle Speed at Constant Speed (Constant Surface Speed Control Cancel)

GO HMEDIED. GII FEIERIE DIE DT oo 142
(G98 Feedrate per Minute Command, G99 Feedrate per Revolution Command

G325 DA (FYFILT—ILAR YD) BIEMEZETE oo 145
G325 Change of Value Set for Tailstock (Digital Tailstock)

G330 MRE (TYFIT—ILALY YY) /E2EFHEBRERRERIED 146
G330 Tailstock (Digital Tailstock)/Headstock 2 Reference Point Return




2-31 G374 RU RUIILINITY A )L G375 DR L RUIIII A VI TR (AT7>a>) ... 146
G374 Drilling with Tailstock Canned Cycle, G375 Drilling with Tailstock Canned Cycle Completion

Check (Option)
2-32 G479 BEVFADTURILLIES /DR E DFBED ..., 148
G479 Automatic Centering Type Steady Rest/Tailstock Travel
BERALRIRNED OBE) (EaBER) 148
Automatic Centering Type Steady Rest Travel (Carriage Direct-Coupled)
BERORIRN LD OBE (BER) 150
Automatic Centering Type Steady Rest Travel (Servo-Driven)
DRe0BE (BaBe) 151
Tailstock Travel (Carriage Direct-Coupled)
2-33 YIHIE D DIREEHUTED ..o 153
Cutting Feedrate Control
GOV I KNANY T 153
GO09 Exact Stop
Gl 17T I RANYy TE—R 154
G61 Exact Stop Mode
M28 T5—7« 77 hE. M2 T5—7 77 NEZ 155
M28 Error Detect ON, M29 Error Detect OFF
Ge4 YIHIE— R 156
G64 Cutting Mode
Ge3 ¥ v EVIE—R 156
G63 Tapping Mode
G62 BEId—FA—/NF1 R 157
G62 Automatic Corner Override
3 SEICOS MR (AT U YU) eeeereree et 158
COMPATIBLE SPECIFICATIONS WITH SEICOS (OPTION)
31 BEIHNERMBEET—F FEFEBEEIRTE) oo 158
Automatic Tool Nose Radius Offset Mode (Automatic Determination of Offset Direction)
FIEAROEERE 158
Automatic Determination of Offset Direction
AG—=—hTFPyvTEeXxvrEIL 160
Start-Up and Cancel
FHIET R DBHIRE 161
Compulsory Determination of Offset Direction
32 R BRI E T R e, 162
Cutter Radius Offset Mode
TERBEE—RORY—NFvT 162
Start-Up During Cutter Radius Offset Mode
TERFBEE—ROENME 163
Operation in Cutter Radius Offset Mode
ITERBEE—ROFv>EIL 164
Canceling Cutter Radius Offset Mode
3-8 TBIETHIE (TT 7 32 oo 165
Groove Width Tool Offset Function (Option)
BIRFEEE—N 166
Groove Width Tool Offset Mode
BREEE—RFvotl 167

Groove Width Tool Offset Mode Cancel
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2E M #8E
CHAPTER 2 M FUNCTIONS
T M BB e 171
M FUNCTIONS
11 M O R B R e, 171
M Code List
1-2 N T M O R B e, 186
Multiple M Code Function
1-3 MOO ATV ZLARY T, MOT AT I FILARNY 7o, 187
MOO Program Stop, M01 Optional Stop
1-4 M02 7O7ZL8T. M30 7OV TLT EBH U e, 188

MO02 Program End, M30 Program End and Rewind
1-5  MO3 £ 1 E#HiEsx. M203 5 2 FEFEs. M04 25 1 F8hihdn, M204 55 2 T #h¥dn, MO5 F#hEIEx(=
1k

MO3 Spindle Start (Normal), M203 Spindle 2 Start (Normal),
MO04 Spindle Start (Reverse), M204 Spindle 2 Start (Reverse), M05 Spindle Rotation Stop

1-6 MO8V —ZY hDIEH, M09 7 —FY MDREHIELE ..o, 190
MO8 Coolant Discharge ON, M09 Coolant Discharge OFF
=2 bOHBEANEZ (U /—ILIFDH) 191

Changing Coolant Discharge Pressure (Knoll I/F Only)

17 MIOB1EBHMFvv I ISV MAIOE2FMFvvII SV,
MBI EBWMF vy I TV I M2 B2EBMF vV I T YT TUT i, 192
M10 Spindle 1 Chuck Clamp, M210 Spindle 2 Chuck Clamp,
M11 Spindle 1 Chuck Unclamp, M211 Spindle 2 Chuck Unclamp

1-8 M13[OETEF#FER, M14 OISz TEFBEER, MOS BIERIRLE oo 195
M13 Rotary Tool Spindle Start (Normal), M14 Rotary Tool Spindle Start (Reverse),
MO5 Rotation Stop

19 M2BFvYTFIUVT A MAF VT T )T AT e, 196
M23 Chamfering ON, M24 Chamfering OFF

1-10 M25, M26 DR ERTE /B (FYZILT—ILA Ny 7). M25, M26 DL /A (fEEE a0
B oo e, 198

M25, M26 Tailstock Forward/Backward (Digital Tailstock), M25, M26 Tailstock Spindle OUT/IN (Car-
riage Direct-Coupled Tailstock)

DREEE/ BB (FTYIILT—ILAKY D) 198
Tailstock Forward/Backward (Digital Tailstock)

DIREHE /A (BeBaoEe) 200
Tailstock Spindle OUT/IN (Carriage Direct-Coupled Tailstock)

Y I T—UMIICR I 2RetEERBLILTOT IV TI2DVWT 200

Center-Work Programming with Safety

1-11 M45C Bfsn (551 T8h), M245 C #hiit (352 X)),
M46 C SiERAEBR (551 T8H). M246 CEHERAREER (BB 2 FHH) oo, 203
M45 C-Axis Connection (Spindle 1), M245 C-Axis Connection (Spindle 2),
M46 C-Axis Connection Cancel (Spindle 1), M246 C-Axis Connection Cancel (Spindle 2)

1-12 MA7 T =3 N DB (T T 3 ) oo 204
M47 Workpiece Ejector Out (Option)

1-13 MABYIHBED A—/ISA RF¥ vl - AT MOQTEBED A—NRSA REv o)L - A2 . 205
M48 Feedrate Override Cancel OFF, M49 Feedrate Override Cancel ON

1-14 MS1 E8F v v I T 77O~ - AV MBI B2 EMF vy VT 7 T0O~ - A2,
MSQ FEHF v v I I X JO— - AT, M2SOE2EFWMF vy /T F 7O~ - A7 (A7 3Y) ...205
M51 Spindle Chuck Air Blow ON, M251 Spindle 2 Chuck Air Blow ON,
M59 Spindle Chuck Air Blow OFF, M259 Spindle 2 Chuck Air Blow OFF (Option)

1-15 M52 Z)—REV R T FZ7 70— A,
M252 5B 2 FEHR )L —RAE VY RILTF7 70— - A,
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1-21

1-22

1-23

1-24

1-25

1-26

1-27

1-28

1-29

1-30

1-31

1-32

1-33

M57 R)L—AEY RILTF7 70— - A7,
M257 B2 FEHRIL—RAE Y RILVIFZTO— - AT (ATV V) i, 206

M52 Through-Spindle Air Blow ON,

M252 Spindle 2 Through-Spindle Air Blow ON,

M57 Through-Spindle Air Blow OFF,

M257 Spindle 2 Through-Spindle Air Blow OFF (Option)

MB8E 1 T T L —F US>/ M2BBE2FHTIL —F0 57,
MBI 1 EETL—FF YIS0 MBI E 2T T L —F TV TS5 i, 206

M68 Spindle 1 Brake Clamp, M268 Spindle 2 Brake Clamp,
M69 Spindle 1 Brake Unclamp, M269 Spindle 2 Brake Unclamp

M73 D—2 7 YO—FH M74T—0FVO—F AN (ATZI2) i, 207
M73 Work Unloader OUT, M74 Work Unloader IN (Option)

M85 BEIR 7R, MBB BEIR ZEE (T 732/ e, 209
M85 Automatic Door Open, M86 Automatic Door Close (Option)

MBO T—DHIVE, h—=FINATYE, IINFRAIYET (ATZIV) i, 209

M89 Work Counter, Total Counter, Multi Counter (Option)

MO0 55 1 £ /[ElEs T ETHMARNEGRE— R - A,

MO1 55 1 T#h /CIETEFTHMRARELRE— N - A 7.

M290 5 2 8 /Bl TE TEHERGEEZRE— N - A >,

M291 552 8 /[ME TEFMARREI TR - 7 e 211
M90 Spindle 1/Rotary Tool Spindle Simultaneous Operation Mode ON,

M91 Spindle 1/Rotary Tool Spindle Simultaneous Operation Mode OFF,

M290 Spindle 2/Rotary Tool Spindle Simultaneous Operation Mode ON,

M291 Spindle 2/Rotary Tool Spindle Simultaneous Operation Mode OFF

MI8/MI198 7 7O T LADIFEH L, MO U T 7T T LM T (oo, 213
M98/M198 Sub-Program Call, M99 Sub-Program End
M200 F v 7 ARV IEER, M201T F ¥ T AVNRIIELE e 215

M200 Chip Conveyor Forward Rotation Start, M201 Chip Conveyor Stop

M382 Ny RAN=GIDFTHLI =Tk - AV /Fry I ERI—F2 b - A2,

M383 Ny RAN—YIDSTRULI—F V8 - AT/ Fry I ERI—F0 8 - AT (AT23>) ..216
M382 Bed Cover Chip Flush Coolant ON/Chuck Top Coolant ON,

M383 Bed Cover Chip Flush Coolant OFF/Chuck Top Coolant OFF (Option)

M432 T—0 7 VA= T A TIBEBE (2 3] e 216
M432 Work Unloader Cycle Function (Option)
M458 HSET 7 70— - A MASQHEIF TO— - A7 (A7 3V) i, 218

M458 Tool Tip Air Blow ON, M459 Tool Tip Air Blow OFF (Option)

M478 AIL—REY RILT—F Uk A MATQ R —RAEVYRILG—FV N AT (A 7SV 3V).
218

M478 Through-Spindle Coolant ON, M479 Through-Spindle Coolant OFF (Option)

M480C BHRIHAE— R - A > MABCHEARIHAE— R F ¥ 2 E)L 218

M480 Calls C-Axis Synchronized Operation Mode
M46 C-Axis Synchronous Mode Cancel

M560 Bl s TEEFHFIRE—R - A > M5OI BETEEFMFEEHLE—N - AT 219

M560 Rotary Tool Spindle Reverse Rotation Mode ON, M561 Rotary Tool Spindle Reverse Rotation
Mode OFF

M611 Y Bli-7 > F Oy . MBIOY BHA > S O TR oo, 220
M611 Y-Axis Zero Point Interlock Invalid, M610 Y-Axis Zero Point Interlock Valid

M661 IRNLIEDH T —F > b - A MEB2IRNIED V=TV kN - AT (AT 3>) 220
M661 Steady Rest Coolant ON, M662 Steady Rest Coolant OFF (Option)

M712 MR8 > 5 Oy 2 - A7 MTASDRE-T > 50Oy 7 - ATEEBR oo 220
M712 Tailstock Spindle Interlock Function OFF, M713 Tailstock Spindle Interlock Function OFF Cancel
M2200 FEFEFMELE ..o 221
M2200 Pre-Read Stop

N=T4—=FBIFEMIOA=RIES UN=T a0 —=F0ER) e, 221

Bar Feeder I/F and M Code Commands (Bar Feeder Specifications)
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LI |l = 3i5E L L A m R By SRR USRS 225
PROGRAM TO SHORTEN PROCESSING TIME

3= T, S, F #¥gE
CHAPTER3 T, S, F FUNCTIONS

LI I - =TT 229
T FUNCTION
T-1 L T RIIE oo, 230
Tool Geometry Offset
1o L R I oo, 232
Tool Wear Offset
P - - 239
S FUNCTION
2-1  YHIERRE - B - TEEIFORELDBIMR oo 240
Relationship among Cutting Speed, Diameter, and Spindle Speed
O o - =P SPTTESPTPT 241
F FUNCTION
31 FE1MERHLDDEDEEIBTT D (MMICV) e 241
Specify Feedrate per Spindle Revolution (mm/rev)
32 ADEBIEDDEDEZIEDT D (MM/MIN, O/MIN) coiiiiiieeeeeeeeeeeeee e 241
Specify Feedrate per Minute (mm/min, °/min)
3-3 AR ETINIIDIED e 242
Feedrate for Finishing
4E TEMIE
CHAPTER 4 TOOL OFFSET
1T BB RIHIE oot 247
AUTOMATIC TOOL NOSE RADIUS OFFSET
1-1 BEINERMEIE (G40, G41,G42) Z ER T BTcD DRI oo, 249
Set to Use Automatic Tool Nose Radius Offset Function (G40, G41, G42)
RIEHAFEALE 249
Imaginary Tool Tip Position
HFE R DFRE 252
Setting Tool Nose Radius
HEIHS R A ERF OIS ERTE 2 253
Switching Absolute Coordinate during Automatic Tool Nose Radius Offset
G46 OFEIEF A 253
Direction of Offset Determined by G46
1-2  BEINIE R IE Tl T DRI EE oo, 254
Technical Terms Used in Explanation of Automatic Tool Nose Radius Offset Function
AY—r7v 7 (BEHERHHIE) 254
Start-Up (Automatic Tool Nose Radius Offset)
BEE—F (B8H%RMIE) 256
Offset Mode (Automatic Tool Nose Radius Offset)
FrruILE-—F (BBNERME) 257
Cancel Mode (Automatic Tool Nose Radius Offset)
1-3 BEBNERBIEICET B —MAVETERTIE oo 259

General Cautions on Automatic Tool Nose Radius Offset Function
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THIORMRRICENH 5%E (BEBHS R FHLE) 259
If Wall Lies at Endpoint of Cutting (Automatic Tool Nose Radius Offset)
BEINS RAEICLDUHDAHBE 262
Overcut in Automatic Tool Nose Radius Offset Mode
1-4  ZOTZLH) (BEIHFTERIIE) oo, 264
Sample Programs (Automatic Tool Nose Radius Offset)
HEAWNGRZO7Z L0 (BEHSE R FHIE) 264
Basic Programs (Automatic Tool Nose Radius Offset)
HEIT D707 Z L0 (BEHNSRFIE) 274
Recommended Example Programs (Automatic Tool Nose Radius Offset)
FEIHTE RAHIE ....c.ceeeeeeeeeeeee ettt s s 278
MANUAL TOOL NOSE RADIUS OFFSET
21 T—JC (EBXD) TOREIEITDUNT oo, 278
Offset for Taper Cutting and Chamfering
XN RFBEDTTE 278
Tool Nose Radius Offset Method
HNERFEEDFE 279
Calculating Tool Nose Radius Offset Data
HNERBEDAREEZEDKRDFICDNT 282
Tool Nose Radius Offset Direction and Calculation of Coordinate Values
2-2  TATTALB (FEDHIERBIE) oo e, 288
Example Program (Manual Tool Nose Radius Offset)
FHNELEROHEE—E 291
Tool Nose Radius Offset Data Table
2-3 P TDREIEIT D UNT oo e 297
Offset in Circular Interpolation
YN E 297
Convex Arc
EIEVNEE 297
Concave Arc
ERmZERD DAL 297
Calculating Coordinate Values to be Specified in Program
AR AT NG| 299
Example Program
2-4 YHYTINT—oDT7OT T LB (FEIHILRBIE) oo 300
Example Program for Sample Workpiece (Manual Tool Nose Radius Offset)
= T R 307
TOOL RADIUS OFFSET
31 LR R I B DR oo 309
Setting Tool Radius Offset Amount
32 LRI T AT BRI RARE 309
Technical Terms Used in Explanation of Tool Radius Offset Function
RY—rT7v 7 (TEFRFIE) 309
Start-Up (Tool Radius Offset)
WEE—R (ZEFMIE) 310
Offset Mode (Tool Radius Offset)
FrrEILE-R (TERMIE) 310
Cancel Mode (Tool Radius Offset)
3-3  MIEICBAT B AU E R T oo, 311
General Cautions on Offset Function
THIO BRI RICEND 25HE (TERMIE) 311

If Wall Lies at Endpoint of Cutting (Tool Radius Offset)



19

TEFHESOES & TEHLORE 313
Positive (+) and Negative (-) Designation for Tool Radius Offset Amount and Tool Paths
TERMEICLZVAHBE 313
Overcut in Tool Radius Offset Mode
58 BEY1 7L
CHAPTER 5 CANNED CYCLE
1 HEETEITE T A Tt 319
MULTIPLE REPETITIVE CYCLES
11 BEEE T A T EIR e, 319
Multiple Repetitive Cycles List
1-2  FEII T A Tl e, 322
Rough Cutting Cycle
1-83 G733 B =BT A T Il oo, 329
G73 Closed-Loop Cutting Cycle
1-4 G71,G72, G73 BT B EE T oo, 334
Cautions on Using G71, G72, and G73 Cycles
1-5  GTO L LT A Tl e e, 336
G70 Finishing Cycle
1-6 G74IHEZEVID . BANT AT BINRUILT A TIb e, 338
G74 Face Cut-Off, Grooving Cycle, and Deep Hole Drilling Cycle
17 G75 MR, RBBANY A TILe BBYID YA Tl e, 342
G75 0.D./I1.D. Grooving Cycle, Cut-Off Cycle
1-8  G76HEATEIAUYID T A Tl oo, 346
G76 Multiple Thread Cutting Cycle
RUTIDTEA—NTA RICDODWT (AT 3Y) 348
Thread Cutting Spindle Speed Override (Option)
PVHAHTTEILDWT 349
Infeed Mode
G76 DEBHR LD Y1 7 ILICET 2 F8EE 349
Cautions on G76 Multiple Thread Cutting Cycle
1 DB OYAAE R UYID EHMOBER WHIE—E. R ATEIOERS 350

Relationship between Depth of Cut in First Cycle and Number of Thread Cutting Cycles
(Fixed Metal Removal Rate and Straight Feed along the Thread Face)

2 TRBIFEITE T A Tl 353
HOLE MACHINING CANNED CYCLE
2-1 NI E T A T D B B oo 355
Hole Machining Canned Cycle List
IRENG FEEY )L 356
Face Hole Machining Canned Cycle
RAENRS FEET 7L 356
Side Hole Machining Canned Cycle
22 RUN ST T A TID oo 357
Drilling Cycle
ERRENRY U TYA D)L 357
High-Speed Deep Hole Drilling Cycle
EBARYYTHA T 358
Deep Hole Drilling Cycle
ARy MRV UYTHA T 363
Spot Drilling Cycle
2Ry MRV T 7)L (R ) 368

Spot Drilling Cycle (Dwell)



2-3  [AHATUG W E S T A DIl i 372
Synchronized Tapping Cycle

mERERARY v EY T 1T 373
End Face Synchronized Tapping Cycle
mERPERYESY Yy EY T ) 375
End Face Synchronized Reverse Tapping Cycle
AEEBELY Yy EY T 7))L 375
Side Face Synchronized Tapping Cycle
AERERXE S v EV 7T 17 378
Side Face Synchronized Reverse Tapping Cycle
FTEMEBRY v EY YA )L (M329G84) (A7 3v) 379
Spindle Synchronized Tapping Cycle (M329 G84) (Option)
24 TR ST T A Tl oo, 380
Boring Cycle
6 7095 L
CHAPTER 6 EXAMPLE PROGRAMS
1 TR T LBttt 387
EXAMPLE PROGRAMS
T-1 DR E DI oo 387
Notching
" e (BREERMmEZ EA) 387
Width between Two Faces (Using Polar Coordinate Interpolation)
—EtE (Y #EER) 388
Width between Two Faces (Using Y-Axis)
A (mERAEEZER) 389
Hexagon (Using Polar Coordinate Interpolation)
NA (YEEER) 391
Hexagon (Using Y-Axis)
1-2 F=IBIII (YBZEBERR) oo 392
Keyway Milling (Using Y-Axis)
1-83 T T T T oo 393
Chuck-Work Programming
1-4 F YT T =TI (2) oo 400
Chuck-Work Programming (2)
B oo 400
1st Process
A 2 oot 404
2nd Process
15 F YT T =TI (B) oo 407
Chuck-Work Programming (3)
TE1 (F1E8 409
1st Process (Spindle 1)
TE2 (F2FH) 413
2nd Process (Spindle 2)
1-6 BIE/C R T T L et 417
Various Part Programs
BAN a7
Grooving
RERINLT 418
|.D. Deep Hole Drilling
S—=UyTnI 1 (GHERS FINT) 418

Milling 1 (Drilling on End Face)
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S-UryIMI2 (C#D7—JEFRRRRMAEZ > 7 hUTcNT) 421
Milling 2 (Machining with the Zero Point of the C-Axis in the Work Coordinate System Shifted)
S T T B e 423
Milling 3
S YT I B oo, 427
Milling 4
7TE Z Dt DIERE
CHAPTER 7 OTHER FUNCTIONS
1T DT DFTEEU ettt 433
WORKPIECE TRANSFER
1-1 M34, M35, M36 BIHBEER B . IR oo, 435
M34, M35, M36 Synchronized Operation ON/OFF
12 B2EHHA B DRBE e, 436
Moving Headstock 2 (B-Axis)
U— U BIEREFERY 550 436
Using the Work Coordinate System
BWEERZERY 255 437
Using the Machine Coordinate System
1-8  G88 T T R oo 439
G38 Workpiece Pushing Check
T-4 B0 BT D R oo 441
M80 Workpiece Cut-Off Detection
M80 DEERRTTE 442
Programming Using M80
P = = TR 444
TOOL LIFE MANAGEMENT
2-1  FBIA TR D L R AT —F DERTE oot 444
Setting Tool Life Data by Manual Operation
TEHFMEEBME 444
Tool Life Management Screen
TI—TDE#x 445
Group Registration
TEHSDEE 446
Changing Tool Number
REOLE 440
Change of Status
22  TOT T AICE B T R T — T DERTE oo 446
Setting Tool Life Data in Program
2-3 L 7 T I T D B D a7 oo 447
Specification in Machining Program
TIL—THESD 447
Group Specification
Fmho vk 447
Life Count
AFy TS 448
Skip Command
2-4  FT L BRI E B & L B i B oo 448
New Tool Selection Flag and Tool Life Expired Flag
FTLEERES 448
New Tool Selection Flag
ITEHFMES 448

Tool Life Expiration Signal
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Y= Rl E T OO ORRR 450
LOAD MONITORING FUNCTION

Bl BT B & (e 450
Outline of Load Monitoring Function
32 BfEEEARBEBEDIRIREE ....o.covoovoveeee s 451
Screens for Load Monitoring Function
BEEERO—RNX—5EEHE 452
The Load Monitoring Load Meter Screen
BEERT — 5 R EBH 454
Load Monitoring Data Setting Screen
BEERES Y X MNEHR 455
The Load Monitor Warning List Screen
BERREEHR 456
Load Monitoring Setting Screen
33 BEERA T T ADIETTIIE s 458
Specifying Load Monitor Program
34 NRRIVBEBRF—IA Y FICLDBREER I PBRIETE—RDA VIOV T i, 458
Interlock Function for Set Value and Operation Mode by Operation Selection Key-Switch
B8 T T A I T BRI oo 459
Alarm, Error Display
36 BB T =T D AETT (s 459
Load Monitoring Data Input/Output
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1 ZEEHLVEBEAOHEL
FOR USERS AND SUPERVISORS

1. FEOABREZ+DERL. BRERESICTICSRTES L
SlCLTLEE W,

2. TEHEMDORMBED WAL EIIEZZ T TWEWAIC
M ORE, RFEL0TO7SI V75 TbERVTL
IV, £, TP RBLE2EE =TT ALUNOTEHERE
S OEMEBRESBFTINDOHEAD ZZ L TLZE WV, EFHH
HELTHEGFETZEVWEE A,

3. FEEARNEE CEEICARBEOBWANMERT S &
ERELULTEEINTVWET, R—IAXA—H—%F EHAH
EEEBEFOADFERIIEEL TWET A, EROEE
FEBROEEDD &ETIT>TLES W,

4. BMAERICDOWT, EEFEICEMICTHARIIR. HEZ
ToTLIEE W,

5. ERENICES UICMI&EZREL TS,

6. BRALICEM T ESNE LR WVWTL RSV, EREOEIC
Lo THEUERICH U TEEEEEEEWVE T A,

7. BB LIFERICDERLTERERZ &> TS,

8. AHE R HMERORLBBIE. E NG, B0
BmTEEREA,

9. T—ABEHMRI S 1ciEh, BERBEIRCREEER. &
BEEZREBL. BEICHUHBEZHV, ISRLEZYT S
BREDERBEZIT>TLLE W,

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. Mori Seiki is not liable for
accidents.

This machine is manufactured for use by persons with
normal senses and not-physically-challenged. Not
compliant for use by persons with implanted medical device
directives such as pacemakers. Actual machine operations
are the sole responsibility of the user.

Provide operators with sufficient training and education
prior to operation.

5. Determine the most appropriate settings.

Do not change or modify the machine without prior
consultation with Mori Seiki. 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.
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EEENDIR
PRECAUTIONS FOR OPERATORS

2

TEEEADER
PRECAUTIONS FOR OPERATORS

AYZa7IOEHEANBRZ+OEREL THEEEZT>TE
=LY\,

TS AN ER TCHERICABRDBWAINMERT 22 &
HZRELTCEEINTVWET, R—IAX—hH—%F #EAH
EEMEEIZIOADERIIEEL TWETA, EBOIEE
ERBEDEFEDE ETIT-o>TLEE L,

ERCFRICDERIBE L UHBEZR T TS W,

AEC TED" EZVWTWLWARWERD, “TERW Fild
CLUTIWFRW? EZEZ TSIV,
BERPEYZFTOTRETITEELRVWTL TV, BR
EHFHEULED, ERHEERTIELDTZIEEZRAL TL
ZEEDEELRBVTLLREEL,

BRICESATNIEREOH 2BHPRI IR EEK
BZAL. KR (T7RF—0 REY NILhRE) PE
BERZTILE W,

[FAEn]

Zat, REXAARXBLIUOANIILAY hEERALTLLS
W,

FRERE (BFHPAK) NMREELBEER. BPHICEEE
ICREL. BEEEOERICHE > THRIGL TS W,

1.

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. Not
compliant for use by persons with implanted medical device
directives such as pacemakers. 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]

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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3 AKDBIEEXE

FIRE PREVENTION AND COUNTERMEASURE

UTOESZFSRBRWNE, KKPERMOBIRIC DBND XY,
MmO RMEIC K2 NKBUNSE, BHIBEEZEVWTE A

1. 7—2 YV bZFERULTINIY 356
e AMIA—=H—D MSDS ({tEYEEZLT—F > —
N ZBATHOSREHREZTAFOS 2, EHICHU
TIEENICEEDBRWI —F Y M SEREE W,
MSDS ICEEE SN TV B AEANDEEREAEICD W
THETHTEFELIEET W,

HEEEGERBT DRI, 7—F VNIV IARADT —3
YREEEZREL. ARULTWSBEREHRL TS
W YIHIRIC+D T — 7/hﬁ{&én@ma\%ﬂ
KE K OMIMIEAMERICED . KEICDBRHAD F
_g_o

2. ATRUES—Z Y b EERUTINIT 2558 GFER)

1=

FHADEEENIS L. 5IKT D EEHREERICHEZ END
FIDOT, A —Z Y MR EDFRMEY —F > M &E(E
BABULRBEWTLZE W, POEBITARES - MNEfE
BY258E. ZORBRELCBAKERDEHEEICD W
<. %%ﬁwﬁﬁ BVWTHILL T 20N,
BICMTREZER L, EAEGZRIELBVWTL S,
ih ﬁ@@@@axtgaa% SBL T, AN—FK
LIz E B ITEERERBLSPEEANTESZ LDICLTLES
W
HoONUDERTEI—F 2 NDIIANEPRNANSERER
L. IITHICENSDREZBIRBVWLSICTEYT—
VOMERIVCITEDEFRGBEZEEBL T ZEL,

o U—S Y MNDEERNTERICAZIMIICEWTIE, INIER
DOBREREICED, V-5 MDEENICRET S
ENBDET, EWRICERDT —F > MHSE#E L RWE
S, V=V NDOHHEAEEZBLTLIES W, £
d. BEUCBRDIV—SV N ERETIHEBELREER
BLTLRRE W,

e SIXRNIAL VY IIHBEEFOEDEFERL T EE LY,

e HEMNU O, REICEHL TWBT—F Y ~DOEIRWEE
BAZREE L. IBRICE> TLIEE W,

3. V=SV hEFERETICNIT2HE (KRNI, &2

RS IMIEED)

s FRITZIEET—VDOMEZER L. IILICXBHE
TREDNEEULBWLDSICEEL T EE W,

4.7%&§M®7 JEINTIY 3545
s BICHITREZERL., EBABGIEILBVWTL S,
EJrsN ﬁwnaﬁaxtgaa% SBEL T, AD—FX
UIc & EICERRBLLPEBEANTES LDICLTL LS
(VS
s FRIZDIERLIUNIEHFZERL., RABEZBZ
BWESICBEBLTLLZE W,

s XTRYYLBEHRIE S > T, IERICKED F B
ERFMITRA LD BLDDBD FT, H5HUS, B
GBEAAECBBER-BL, EONTEA TE BB
CREL T RS,

5 HBAEEZRET 250

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

1. When machining using coolant

¢ Obtain the MSDS (MATERIAL SAFETY DATA SHEET)
from the coolant manufacturer directly yourself as the
customer and use coolant without any chemical effects
on the machine. Please be sure to pay careful attention
to the effects on the human body and the storage method
described in the MSDS.

o 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 flammable coolant (not
recommended)

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

« 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 and the ignition point of the coolant
to be used. Manage the material of the tools and
workpieces, and tool wear so that the temperature during
machining does not exceed these points.

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.

5. When installing a fire extinguisher
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s HAEBELT, BENEAEBEOREZHEREL T, e It is recommended to install the automatic fire
extinguishing equipment as the fire extinguisher.
. /E)\ BOMARE. BE. RIEICDOVWTIE, HAEBX— o As for the capability, selection, or warranty, consult with
[CTEHKLSIEE W, the manufacturer of the fire extinguisher.
. f‘ﬁﬁ(%ﬁﬁﬁﬁﬂ’%%étl i, Bl o< IES ¢ When installing the fire extinguisher, consult with Mori
W, Seiki as well.
SRMNIL VY ZHERT BHEICIE. BAEBEDOESH & If a mist collector is also installed, the mist collector should
HELTIR ALY EELL Eb\ &L HNEFINHE be shut off when the fire extinguisher is activated. Other-
K[, HKTERLARDFET, wise, the fire extinguishing agent will be exhausted of and
the fire will not be extinguished.
 SHAEBEDOEHRWCDWTIE, JHAEEX—H—0OHK e For handling of the fire extinguisher, refer to the
MBAEESRL TS0, instruction manual of the fire extinguisher manufacturer.
o SHAKEE A —N—DIERICHEV., TH SRR OBEY GRS e Follow the instructions of the fire extinguisher
ZLTLEEW, manufacturer, and execute periodical inspection and
appropriate maintenance.
 SHAEBMEBUILGRICIE. BAEBA—N—0DER « After the fire extinguisher is activated, replenish the fire
ICHEV, HAEFRIOBRBFHLITHAEBORBEE LT extinguishing agent or exchange the fire extinguisher in
Q=AW accordance to the instructions of the fire extinguisher
manufacturer.
 HAEBEOEBERIES T T, BHzEALGnT « Do not use the machine before the fire extinguisher is
&0, ready to be activated.
- BEPHANEEICHE - FEVIBLNH ZEEICIE. BE o If the automatic fire extinguishing equipment allows
E—RICERELTLIZE W, switching between automatic/manual operations, set the
extinguisher to automatic mode.
6. BENEIRZRBT BREIIC . Before starting automatic operation

7.

TERLUCIERILY BEBOREM TR EBHERL T <
REW, MDAy =LY 2 TRAR+5
B BEORERICLBAKICOBND XT,

-7 @fﬁﬁ?mﬂkiﬂ%ﬁﬁﬁﬁbT< W, T—7 DfH
DR+ 7245 J—ONTNTIE & EFRIER
=, FEEN(C J:%)\‘“ [CDIBEMND XY,
EiEFElEBEULIETMIUAVWTLREE W, 1D
CFTDDEDREICL > T, EBICKBAKICDEMD
x99,

BB RY 2R1IC, FRIZIEKLOTOTZ
A#Ebm#%ﬁﬁmbf(héu BScIB» O
T LEFERT &, BRPANKICDBMNDET, &
Ic. AMUNMI%EERL TIRNDIET L 5BT7O7 5 LDIG
A, 1TEEDOMINETL 2EEOERUINTICASE
BT, TENEUKBIRENS AR LTS
(A
CINICEZEAEZR/NRICINZ B LS ICINITEREEZT
DHERL T, RBEB S EMIZGTNI 7O 40%
ERLTLIEE W, 7O7 T AICL>TIE, ERMICLD
KNRITDIRND T,

SEEZOT T ABREIE. —ROBITEREICEDWT
NC 7075 LA%ERLEITH, MIFHEERKRNICE
@ﬁ@%&“%membT<ﬁém WETOT S A

HEEIC L2707 T LADOMIFERICDOWVNT, Bt idEE
#EBWVWE A,
MIRELMNIRIC, BRBICSU THEEICTIDLS TR

FREL TS W, 910 K FTUBNRARIHE, T—
IHMBEPIITRRICE > T KRICDBHBDET,

KEDFEU 1235

A A“#%Ebh%ewm\ﬁwﬁ%wﬁ%bﬁwﬁ
BOEHOEEICEDLSY ., EOFERZHIEL, ¥t
H—EXEMICEELL 2TV, ARICEENR SR
WIBETH, ASTER - KBENBEL WD &, #
WODFEAE BEMELHEBICDBAD T,

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. 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.

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.
The conversational programming function creates NC
programs based on general machining conditions, but
the final responsibility for determining the machining
conditions rests with the user. Mori Seiki is not liable for
the machining outcome of the conversational
programming function.

During and after machining, completely remove chips if
necessary. Failure to remove chips completely may
result in a fire, depending on the workpiece material and
machining conditions.

. If a fire breaks out

If by any chance a fire occurs, stop usage of the machine
and contact the Mori Seiki Service Department
regardless of use of the fire extinguisher or the operation
of the fire extinguishing equipment. Although there are no
abnormalities in the external appearance, the wiring or
piping may be damaged inside the machine and the
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machine may operate in an unexpected manner, causing
damage to the machine.

s BEEEFLIFEEEL. EHBEBICAKDREZT>TL e Managers or supervisors must report the fire to the fire
/=AW department.
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4 =exE
SAFETY DEVICES

EEEDBEATDHZHICTHOERDZEEBHED (FiF5
nTWwWEd,

RF7ZOy 7 &EE
Door Lock System

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

GEEBIE) RS > =
[EMERGENCY STOP]
(Emergency Stop) Button*

Ar5AyIFRT7
Door with Interlock Function

T

] NoTE

*RICK D, Fy ZAVURVLEAEIC GEERLE) Ry VhEESh
TWET,

A

1. GEREL) MYV ZVWOTHREZIRETERLTKE
S
2. GEEEL) MY U MHEIKBEEYZEENBEVNTLIEZW,

T

==
=

3. GEEFL) RYVZERUBEETH, BRISED <A
INRTOEENMEIEL TWB Z EZHERBL TS IES W,

4. Z2ICBEDLZEER. BERBEFTHREPINALLEEZL
BWTLESIW, Z2REBEZRBLULEZE., BIEER]
ICEBHERICHEIET ST EEIBLTLLIEE W, Hilllc
2WTl, BitlcBBEVnEbELLEE L,

5. REREVPAN—BEMOAULLREIZENSH HEEE
LRWRETHRBZRIELBWVWTES W,

6. REEEBEVHN—H. R7ZBEEY. FEICR+2E
BZih>TLEETW, FREBBHFRERTRBD XA, K
TPERDICRETS, XKBEDT7—I B EHNTEEERICR
CHUTERBH ROV I RV LR EDEBINTRICH
£92FENEORBPRAEGEDBRERTRICHS L
BTEFEtA

7. REEBVLHN—EHIBEELE
ICSEBLSEE LN,

mald. B —ERERFI

* Depending on the machine specifications, the [EMERGENCY
STOP] (Emergency Stop) button may be mounted on the upper
face of the chip conveyor.

A\ WARNING

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 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 Mori Seiki Service Department.
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S5 EEsEiR
CAUTION LABELS

a4
==

1. EEHIRDEEEEET > TSI,

2. FRFERUTOEEDICHEINET,
ek :
BlIFShBWESIE. TCPEALGEEZMEVW G B
59 ek
B
BIFShRBWESIE. FEPEALGEELLRITEENS
WBRR
R
BIIoniWESE. FEEDEEXEIYNIEZEDH%
$U3ER

3. FEHIRDEOENEEE, BNTHOLBLBofceE I
Dt THZBRERBLUILE S, EERIREEAL,
TTDMBICE >TSS,

4. FEHIROLICHOEDERD FIHFBEVWTLLEEIW, Eh
S5tOBEESTED ULEBWVWTLEEW,

5 (EEEHNBECEEIEBOERRIRZFEAL TV,

6. FEHRROINXPEEVWEDLEICDOWTIE. Bt —EX
BB Ic SER L TEE W,

L “srmset » oEEE. BIMEAHRAE 3 SXE O EEHIER "

A WARNING

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 Mori Seiki Service Department on
purchasing new caution labels and other inquiries.

Q:J Separate volume, INSTALLATION MANUAL Chapter 3 DIA-
GRAMS “CAUTION LABELS”

5-1 BEICEBBEES cHDER
Safety Precautions

TR E(ED O DEE

1. BEOBMUORUERT SAHCE. LIRBERBTERTEL. TORRCR>TTE .

2. BECESNIEROERET>TTE N,

3. BRENN-PAUI-0v), TOMORLEEERYAMLICEET, MEEEALENTTEL,

4. HBRBOASA-F— KHCERTERLENTTE0,

5. COBEEEHEICHD  BHELETOT, BEHBVELTAECBETZBHCE
L LICYURNIY LEVT TS,

6. BHOKBRPERZ2I2HEE. BREAM v FEDTFE0,

T. BOAN-SHROERESGLER, (RL2EBETILAUVETOT, )
THPDIEERERTHLTTE N,

IROFEFREF> TOELEOEOE, AFFEPRBEOEE, DINORRCOLNYET,

HE0439A BAE

ZDINIDFEFIBEEST> TLEEI W, ABEBRHEMOD
WiE, 77— DOBIRICDHRND £,

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 power source before inspecting,
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

BROKEA /L vk
Turning ON/OFF Power

1. XTDLSB5G. BRZUrMILTIZS W,

2,

“_— @

Az B

fEfREr
RFEFDAT
ERE > TFE,

HB0440A BXS

[, ZAFEn]

« BEEVBERDOLCOICHEBALTHEET DS

o FIEEE. NCI1Zvw FAEBET D E=E

s RO SRINS &=

DEDRWRD ., HIf8. NC 1= & K UHRE/(RIL
DEREZRITBEWTLIZE W, FZ D PEINEEBARICAD

9,
(B DR IFED]

EBICERMiEESNTOWRWE, BMIEERTERE
o FBEBVPEBICLZBEBROLU v MIEEHROFERICED F
To CDESBIGHE. T IHEMBIRAA v T2 L v#iL

P A DANCGER

A

HBDA3TA %%

Hazardous voltage
Turn power O F F

before servicing

1. Turn the power OFF before performing the followings.

[Electric shock/Entanglement]

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

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

o Before leaving the machine.

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

and the operation panel unless it is absolutely necessary.
Dust, foreign matter, and moisture may enter to the
devices.

[Machine malfunction]

3. 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

TLIEE W, lightening, the machine may operate unexpectedly. In these
cases, turn OFF the main power immediately.
5-3 IN—1%
Bar Stock

FHOIRNIEM, N—MADELATN, N—MDEHNDRE
ZR< feh. UTOERBREREZT> TS,

1. THREIORVWN—MZINI T2 &R} N—Tr—F%&

Az =

Ty

TFE0Yy

THETOHN—DBENE
REHSTNEDELT

FEbEER P (TR EAEN

HG60981A B85S

FRLTIREW,

A DANGER

Do not extend bar
material beyond
left side cover
Do not insert bar
material into
rotating spindle.

HE1045A %%

Be sure to follow the instructions below to prevent spindle
runout increase, collision with bar, and bar bending.

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



TR IR
CAUTION LABELS 33

2. TMREIDEWNN—MZNIIZEERF. A RTvva
EERLTILEE N,

3. YUVTAN—EBDALILEET, THEDHES T
TLREW,

4. TEEEFRIC, FHICNN—MEBALBWVWTLLIZS W,

5 N=TJ44—4PEMEBBNZFHAL TN—MZINIT 35
Bl Fo9<BRN—MZEFERAL TSIV,

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

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

4. Do not insert bar stock into the spindle-through hole while

the spindle is rotating.

5. When machining bar stock on a machine equipped with a
bar feeder or spindle through-hole, use straight bar stock
only.

R7a1>570y e
Door Interlock Function

5-4

A = &
= |
WHEGEP IR F7/o40v 0 %—%
EEAICL. BNRETIERATEL,
4124097 @BEROSVTOEE LU
THE—DERFA 020y ENRETOEEZD
EREZNLEHRITIADVRATFLTT,
A oa0y Y RBRPETFARLGIERERIT
HLDOEEZIL>TT S,

E35830 BAS

A4 428y @Eks

(1>7AYvIE—R) *—X1vF% (BBR) cg5&. R
PHREWCIRETHHIB =T mEENT CENTES 2
DAREBETT, BE OMHWELGRIE. X1 vF%E (BE)
[CU. F=FAULTHRELTLLEE L,

TER L CEMIRIEICDOWTHRRIEZ T T AT DN
RrPa>50y okkeEEZ (BBR) T—RICUTRIET B
NTEFEY,

R7ZHAFEWCIREE T A B, JEEERBEDERBA
BERNMRCDEZERHZUTICRULET,

—

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

Note that setting the [INTERLOCK MODE] key-switch to
[RELEASE] to enable limited machine operations with the door
open is extremely dangerous. In daily operations, set the
key-switch to [NORMAL], remove the key from the switch, and
store it in a safe location.

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

Possible accidents resulting in serious injury or death during
machine operation with the door open are described below.
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1. FrvIPT—UEEENFEZHNTWND E S, FHY
HEEL CEHICEZAEN S,

2. EBEIEFROF vy IR T — T [CERL, FEENEHIC
BSAEND,

3. BECT—UEEFTETCVWARWRETE#HZDEIRS
T, T—UROHET,

4. OS5 ALCEEVWVSSHD, 77— TE (WYE) HE
EL., 77PN TERENROET,

5 BREBYHIAPELAILEL > TF vy 7 OBFAMET
L. 7—7H8ROGET,

6. BEIRPREIFONYEICIEEEN TS ENLD, EEA
EFNnd,

7. THIFOYD<TBLGT—Z Y hDREL. BICASR
EEEEDPEMOEDICVWBEADERICEEZEZ %,

8. BEIFOF v FAVRTEF LRI, EEENFY T
JVRTPICEERENS,

L) (@) E—RieonTik. RIS ESEE

. The operator will become entangled with the spindle if the

spindle starts while the operator is touching the chuck or
workpiece.

. The operator will become entangled with the spindle if the

operator touches the chuck or the workpiece while the
spindle is rotating.

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

workpiece is not clamped correctly.

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

turret) collides with the workpiece due to a programming
error.

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

chuck caused by excessively heavy cutting force or
centrifugal force.

. The operator will be caught or entangled by moving parts

such as turret during axis feed or indexing motions.

. 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).

. The operator will become caught in the chip conveyor when

the operator's hand or foot touches the chip conveyor while
it is operating.

m For the [RELEASE] mode, refer to the separate volume, OPER-

ATION MANUAL.

5-5 BHEEhozE (1)
Safety During Machine Operation (1)

Az =

———:>» SEITES
I VSRERDTTEC,

HB0441A BXE

1. BHMEGPIZIEE R 7 ZEHD T LS W, EEORAIZE
BRTY,

VU ZEH L TEELDET 5 EH

s EHOYHIITEZ DI TEELZD. RIBREAICEET
ZAYME
s MUED U —Z > hPHID<T
2. YHIAEDHICE > TT—IBAROES RV S +0%4
DhHIREES>TLES W, Fo, BEIG U THEE®
RNIEDTERHFLTLEE W,

s VU DERIHUTREDEIEGHREVGEIF. T—
TDFEIHEH B EZICT—IDRFBDZER S fedhd, D
HaTxHI %,

s FryIDNRBHIDBENEDERES,

s KWERNEDORRHID 2 EEYHIZ T 255, THIE
MICMZ/DLIICT =T DimzF v v JHICHEREICH
T3,

« BE. HFEDT—TDIFA. MZET—7 DREARICE
PETHILT 5. H2WE BEOEVHITEATNT
MzERY %,

A \ARNING

) Do not operate
without shutting
— door.

HB0432A %%

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

The area inside the front door contains many sources of

potential danger.

e The spindle rotating at a high speed with a workpiece
clamped in it

o The turret which rotates and moves in many directions
with a number of sharp cutting tools

e Splashing coolant and flying chips

. Allow a sufficient chucking amount so that the workpiece

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

centrifugal force generated by spindle rotation. Support the

workpiece with the tailstock or the steady rest if necessary.

o If the length-to-diameter ratio of the workpiece is large,
support the workpiece using tailstock so that it will not be
bent while the front end of the workpiece is being cut.

e There must be no play in the motion of the chuck jaw.

e When heavy cutting a thick as-forged bar, place the
workpiece end against the chuck face so that the
chucking force can sustain the load during cutting.

o When chucking a cast or forged workpiece, shape the
jaws to the draft of the workpiece or use the jaws with
carbide pins.
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s Fr Yy IMDANA—THRREATT — 0 2T %,

. B ET— 0 OELOHEERFL LA ROLTWS

BE, TWEOERI T2 EEBEENREBIL. T—20M
IREICHFEZRLIFUET, NTUHZEDAIF TN
SURBEESTLIEE W,

. EHOEmRE. EER7ZRTTYD T ZHEELIED,

D— P TEICHNBEVWT S0,
[ABEH]

5. FEPMOEERIDEERAREICIZLIZRVNWTLIES W,

. WN—HBIEEARAEEICEDODAIBRVNTLIZE 0,

7. REZLEBETWMONAUIRET, #HxELLBWTL
i =10%

[ABEH]

e Clamp a workpiece in the chuck at the center of the
chuck jaw stroke.

. Machine vibration will result when a workpiece with its

center of gravity not at the chuck rotating center is rotated
in the chuck. This, in turn, will deteriorate the accuracy of
the machined workpiece. It is necessary to balance the
workpiece with a balancing weight.

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

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

5. Do not stand in front of the spindle or other rotating parts.
. Do not remove the covers unless absolutely necessary.

. Do not start machine operation without the safety devices

in place.
[Serious injury]

BHEGEPORE (2)
Safety During Machine Operation (2)

EERP
BIERN A DODVRNT FECY,

HE0446A B%8

. HECESRRE. B OTEIER ISR DR NWT KR E W,

[BAFENn., FEEn. AGEH]

. EIEEZ 1T TR < REPAEOAEERICEHERL TS

ZEW,

. BIEERICFZzfith % & Eid. EIRZEHTIES L,

ESSUES(NWNE -l

, INITARICT =P ITEICYD IRV TWTH, 8O

ERIEED RN ENWT LRSI W,

[BiAEzn. ABEH]

. IRPBEEZEIESBEACEZ, HIETRIEETEZ2HDZE
NWTLEEE L,

[BiAEzn. ABEH]

. EERESER PR/ RILDO LIC, TEVAIEREREZE

MEWTL 2SN,

L HREREIR L. D e S BnTLREEWN, BIiC
HIR—EBIXBETT,

‘ A WA ARNTNG

Do not approach
moving parts
during operation.

HE0437A &a

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

the machine is operating.
[Entanglement/Serious injury]

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

machine as well as the front of the machine.

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

stopped rotating before touching it.
[Entanglement/Serious injury]

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

while the spindle is rotating.
[Entanglement/Serious injury]

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

avoid becoming entangled or caught in the machine.
Always wear safety shoes when operating the machine.
[Entanglement/Serious Injury]

. 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.
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5-7 FHEEEEEFrvF T
Spindle Speed and Chucking
Az = AWARNING
® Spindle speed must never exceed the
@ EHEERER, F v v 7w UL limitation of your holding devices.
BEZEDS 5, BHEVHFEDEEELTT Failure to do this may result in a
ESLTTE, serious accident.
@ U REEOMBELFT, ® Apply grease to chuck every dav.

1. FHOEEEF. Frv o, YUV BEIBRERED 1. Specify a spindle speed limit that is lower than the lowest of
FROEREDS 5T, ROEVEERRENTZESLT the individual allowable speed limits for the chuck, cylinder,
<IEEW, and fixture.

[D—7DRUCE L. ABEK. EikDIKIE] [Workpiece ejection/Serious injury/Machine damage]

2, FEhzOIrS B2 &=, £fo. OEEZIEHD &L, £8 2. Before starting or stopping the spindle, set the spindle
El#mERE Z REFRIFIC L TS W, speed to the lowest setting.

3. FEEERFICEEL Y IYEYIDEZ & =F, £IEEE 3. Lower the spindle speed before changing the speed range
ExzTIFTrawn, while the spindle is rotating.

4. Fyy IR, DEESHENREF. MIKEICH>EANIC 4. Select the proper chucking pressure and tailstock spindle
LTLTIZEN, thrust pressure appropriate for the machining conditions.

5 T—UPVIBRMEERICIZYTLTLIEEW, £fc. YJH] 5. Clamp workpieces and tools securely. Depth of cut and
REDUIAI, ED IFEVNRENSIHROTIIZI W, cutting feed must be selected beginning with small values.

6. FTEHZMOEITIE0IC. V—UHIEERICEREINTLWSA 6. Before starting the spindle, secure that the workpiece and
ERLTLLIESTW, e, BV T—UMIOEEIE. D rotary tool are clamped correctly. For center-work
Bt I EEICT— I ZRLTVLWBEIBREREL T machining, also check that the tailstock spindle center is
=W\, pressing the workpiece correctly.

5-8 FEhEEREE S IBD

Spindle Speed and Gripping Force
Az = AVARNING
@ Centrifugal force will decrease
@ DEED EN B ONTERODDEET aripping force as spindle speed £
RPN TLET, % Increases. Consider lost aripping &
FARBEAF TN CUBA LTS, T force when adjusting clamping 1
—ct pressure and selecting spindle speed =i mme

1. FHOEEENERIT ZICDN. Fry 7 OMUTEDOADN 1. As the spindle speed increases, centrifugal force acts on
HKELU, Fry V7 OEFAIMETLET, the chuck jaws reducing the chuck gripping force.
Fv v I OIBFANHERI N TWSH, EEHEMICEEAS Measure the chuck gripping force at regular intervals using
THEL TLREEW, BEADERT SN TOLWEWEEIEF. a gripping force meter to secure that the required gripping
FrYIA—D—PI ) T A—h—TBEL TS force is maintained. If it is not, contact the chuck
Wo manufacturer and the cylinder manufacturer.
[7—27DOROE U] [Workpiece ejection]

2. FEHOOEEE SEFAOBERIE. TPT—2DKES, 2. The relationship between gripping force and spindle speed

R, BT RS, YDHIRM. BLOERLTWSTF vy
TREIRCEDERBRDFET,

L) sz, BRALTVWEFr v I X—A—PI U vFA—
H—OEIEHAE

varies depending on the size, shape and mounting
conditions of jaws and workpieces, cutting conditions, and
the chuck used.

@1 For details, refer to the instruction manual supplied by the
chuck manufacturer and the cylinder manufacturer.
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3. MITI2ETFEENEZE> T, EMIICHIFSFEHHE 3. When machining, measure the chuck gripping force applied

BROFvrvI/BRANZAELTEET W, BERF v Y during spindle rotation at the actual machining speed using

VIBFAMNBOSNBWES, Fv v 7 EPEHOLERR a gripping force meter. If the required gripping force is not

E. VHIFOXDRECYIAHERE., MIEHFEZZEEL maintained, change machining conditions such as the

TLEEL, chucking pressure, spindle speed, feedrate, and depth of
cut.

5-9 FA DB LE F—
Locked-In Prevention Key

Az & A WVARNING
R7EBEHOYI LET, Door is automatically locked and
MNENS (FRE & Ak cannot be opened from inside.
A TIEEEd 685, F+—%BLToy I &ERKIEL, To work inside the machine, turn and
F—HREIMY, BHAALTFEL, remove the key to prevent the door
from being locked.
Take the key with vou.

K7{75049 HB0444A B%8 ¥74750y5 H60435A %@

BADHIEF—ZET & RFPZHAOTHTERICIEEAED FE  Turning the locked-in prevention key makes it impossible to

Ao EMDBIRCRTFEELZIT OB, PUOZETHENRIC fully close the door so the door cannot be closed. If it is
A>THEEZTBZEEIF. BRZL oKL, BEASHEFEF— necessary to carry out cleaning or maintenance inside the
ZEIL, F—ZERER - THERICKHERAA TS W, machine, turn the power OFF, turn the key, and remove it. Take

the key with you when you enter the machine.

510  Fy7AvAY (Fy 7RV {1iR)
Chip Conveyor (Chip Conveyor Specifications)

‘ Az = ‘AWAQNING
Do not put any part of your
F o T AT OOERENC(E body into the chip conveyor.
FEMNGEONT RS0, P o, Otherwise you will be
HBETBROELET, » entansled with rotating
6 @ parts of the conveyor.

F47IYRTEE HB0A4TA BER F77IYRTHE HB043BA KB

1. FyZAVRVEHFIF, FPrEEF v 7OAVRYTRICA 1. Do not attempt to reach inside the chip conveyor or put

NEWTLEE W, your feet in it while it is operating.
[BrFEn. AFSEHK] [Entanglement/Serious injury]
2. BEEGERIF. Fy ANV EEBEIRS T TS 2. Keep the chip conveyor operating all the time during
Wo UIDKFZF Y TAURV LICHBEIEZ EHETE automatic operation. If chips accumulate on the conveyor,
BLIBED, FyTOAVURTOBEBICDOEND £, they may not be removed from the chip conveyor, resulting

in damage to the chip conveyor.
3 FYTAURVARNINLICVIRZFEEZ & EF. Fv 7 3. Stop the chip conveyor before placing rags on the chip
IRV ZEFBLESETIZE N, conveyor belt.
[(BAF. B OBELHIE] [Entanglement/Machine malfunction and damage]
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5-11 EEEORH
Legal Obligation

ARG, BABRROANEAERUAEEZAORMNENCZILET,
oT, ZUREHEIABECR, BEALCED(HTINBECSNES,

N

(EWE L ONET 2XE) & ERT 2EPHIHD

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 bel entsprechenden Behorde einzuholen

L' exportation de ce produit peut nécessiter une autorisation du gouvernement du pays exportateur.
Verifiez si une autorisation est nécessaire auprés de 1" agence gouvernementale.

L' esportazione di aquesto 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.
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The product shipped to you (the machine and accessory

ER/RBICEBELLDOZRIE, HELTWEIODT, &
BRRDN, RR/REORQGLZEPHIBARH, &5 8LV
BRIBIEE@FTEE A,

e, FERE AER/BRELUONEEZEICEDRHEE
PICEHEULERT, LD > T AERZBET 25 E(ICIE,
FIRICEDCFFANDEICRDIBEDHDET,

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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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
flammablecoolant (not recommended) or installing the fire
extinguisher, refer to “FIRE PREVENTION AND
COUNTERMEASURE” (page 27).

/\ cAuUTION

=

N

Do not use cellular phones, 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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A DANGER

. Confirm all cables are properly insulated prior to

machine operation.
[Electric shock]

. Do not operate with wet hands.

[Electric shock]

. Confirm no personnel or obstacles remain inside

protective covers or close to rotating or moving parts
before starting machine operation.
[Entanglement/Collision]

4‘;;VWARLHNGE

1. Before operating the machine, confirm there are no

personnel or obstacles around or inside the machine.
Keep distance from moving parts.
[Injury/Machine damage/interference]

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

confirmation and then press or set decisively to avoid
selection errors.
[Mechanical error]

. Do not change machine specifications, parameters or

modify the machine without prior consultation with
Mori Seiki.

[Impaired machine performance/Machine service life
reduction]

. 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 the separate volume,
OPERATION MANUAL “Machine Noise Data”.

. 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.

. Operators must wear safety glasses at all times,

(including operators wearing prescription glasses).
[Eye damage due to ejected foreign matter]

. Do not wear gloves when operating the machine.

[Entanglement/Machine malfunction/Serious injury
(death)]

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

entangled.

. When the machine is operated by more than one

operator, cooperation and communication between
them is required at all times.
[Accident]

10.Keep distance from spindle or other rotating parts.

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

12.Stop the machine before removing chips or adjusting
the direction or volume of coolant supply.
[Entanglement]

13.Bolts used for fixtures should be periodically replaced
with the bolts specified by Mori Seiki that have
appropriate strength.
[Bolt breakage/Workpiece, fixture, cutting tool ejection/
Serious injuries/Machine damage]

14.Ensure workpiece, cutting tool, holder, soft jaws, and
tailstock (tailstock specifications/spindle 2 tailstock
specifications) are tightened securely.
[Workpiece, cutting tool ejection]

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

16.When using the stopper inside the spindle, confirm the
adjusting shaft does not protrude excessively from the
rear of the spindle.
[Shaft ejection during spindle rotation]

17.Contact the Mori Seiki Service Department before
grinding.
[Grinding stone and cover breakage]

18.When clamping or unclamping a workpiece in the
chuck, ensure hands do not become trapped by the
workpiece, soft jaws, or tailstock (tailstock
specifications/spindle 2 tailstock specifications).
[Injury]

19.The length of the bar stock must be shorter than the
spindle length unless a bar feeder is used. Do not
insert bar stock into the spindle while the spindle is
rotating.
[Spindle runout increase/Collision with bar/Bar
bending]

20.Before opening the door during a machining operation,
make sure that the door interlock function is in the
[NORMAL] mode. Close the door before restarting the
machine operation.
[Serious injuries]

21.Before carrying out unmanned operation over
extended periods, or machining using an inflammable
coolant workpiece, install automatic fire extinguishing
equipment.
[Fire]

22.Use a crane or lifter to mount or remove heavy
workpieces.
[Injury]

23.The rotary tool spindle might not be rotated by
maximum speed by conditions such as fixtures and
rotary tools used even if length, the diameter, and the
mass of the rotary tool are in the use limitations of the
machine.
[Rotary tool ejection by rotating spindle at high speed
forcibly]



TR (E
42 MACHINE OPERATION

24. R 71490y VHERBORBICIDRVWVWIIRSIE. #
WOERAZPRIEL., BT —EXRPPIICSERLS LS W,
[AZFR, BBOWIR]

25. K13, RITHOTAT S LakGis T IBEZREATE
b, BENREHEO—RELER. NIBROANBEFEREZL
K FTehlckHEAH 7O 5 LIS %ZE NC RICERUIRE
ZREBLET, LD > T, BBOBEEGEE SIS
BeeER. 7O 7 LESPHOREMEBEZERLTL
EEW, MIZHETLEVWESRE IR, BEICEU
(VtEv k) F—%#EL. NCRICRESINhEZ7OY S5 A
ESEHEHELTLLREEW, o, —BEL®Ic7OIS5 A
FHRMUEZZEULIZSE. INIHERZICNC RIckES
nNe707 5 LEBSHEE. BERICOBHBAEEELSD
F9, MHRNRTRERMALETOY S LIBERI—RHEL
BICHESINZBAEL B 2. HiFEDOEWCTHEERL
TLIEE W,

[T HENE. Fi5l

26. RBEEHLUENN—RERM Y FOAN—E, Ry F&H
FEELABFAULTEWTLEE W, AN-DIELE
Eld. B —EXRAICSEB/S LSV,

[RA v FORIEED. D FHE BHENF]

27. 79— hDBHRTHRWVWEER, MIERDOIER, 7—
7. DK FHBRICHEDXT, BELNTHIETHNEG
WTLEEW,

B4
==

<F#HOMEEGICDOVWT >

1. THRSOEEEDQHAREEIR. F7ICHShiiRT
ERLTLIESE W,

2. TMEEREER. Frv o, BRESUYY VY OFAE
BEEUTICLTLEZW,

[P—YDRUHL]

3. TMZEEEIEHEERE. MIFHEERLTHST-T
ISV,

[D—VORUH L. BRIA]

4. FWIREETRELEERIE. R7ZRIFBEVWTLES
(A
[BAXh. 1IH]

5 FHIRFTEMZERGEI TS & ER. THEEEEFER
Y UDRELZREBICL, RRICDELBEGEEITLEITT
KIEEW, Efe, BLIT B EEDEEREICHEL THSE
LELTLEZ W,

[7—Y ORUH U]

6. EEHHFIREINCBEYFrv I ZRAWVWSIBE. T
GHREKBICH I I2REOEREEZREYLF v 7 DFIR
BHEICADLET, KFIA—=FIKBRELTLEZW, /XF
A—H DREAEICOVWTIE, BEY—EXERMIC S EI%
SIEEW,
[V—VDRUHL. BEELUF v v DME]

24.Stop machine operation immediately and contact the
Mori Seiki Service Department following malfunction of
any device related to the door interlock function.
[Injury/Machine damage]

25.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]

26.Some switches have covers preventing unintentional
switch actuation. Keep covers closed except when
pressing the switches. If a switch cover is damaged,
contact the Mori Seiki Service Department.
[Switch actuated unintentionally/Unexpected machine
operation]

27.If the coolant supply is not sufficient, tools,
workpieces, and chips will reach high temperatures
shortly after the production. Do not touch them until
the temperature drops.

A\ WARNING

<Spindle Rotation>

1. For the default setting of the spindle speed limit, check
the rating plate on the door.

2. Spindle speeds must not exceed allowable speed limits
of chuck, fixture and cylinder.
[Workpiece ejection]

3. Before starting the spindle, check the machining
conditions.
[Workpiece ejection/Fixture damage]

4. Do not open the door during spindle or rotary tool
rotation.
[Entanglement/Injury]

5. When starting the spindle manually, set the spindle
speed setting button to the lowest, and then gradually
increase the spindle speed. In addition, decrease the
spindle speed gradually when stopping the spindle
manually.

[Workpiece ejection]

6. When using the fixture or chuck with the spindle speed
limited, set the maximum spindle speed matching the
limited speed of the fixture or chuck to the parameter.
For details on setting the parameters, contact the Mori
Seiki Service Department.

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

1.

When mounting a chuck, chuck cylinder, or connecting
rod in the spindle, read the instruction manuals of Mori
Seiki, the chuck manufacturer, and the chuck cylinder
manufacturer prior to performing the procedure.
[Chuck, chuck cylinder or connecting rod damage]
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E3ICLTLESE W,
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2. FryIoRftF. A LZEITS & ER}. PARILMPHE 2. When mounting or removing a chuck, lift the unit with a
ORIV ZFERL, VL—rTHROLEITFTLLREEI W, EE crane using eyebolts and cables. Ensure eyebolts and
BTRIE. PAHRILMOPBEDODRILNERDODALTLESE cables are removed after the procedure.

LYo [Entanglement/Eyebolt and cable ejection]
[(EEADHEAEN., PARILMEITREDMRIL b DREL]

3. V—U%EELETIF vy I/ VPARRIR. EHMIEE®DY Y 3. The chuck or fixture clamping the workpiece must be
TrEfIAL. BERICEDMFIFTLIEZ WL, secured to the spindle using the threaded holes in the
[FrvIB8LVBRROMVHU] spindle nose.

[Chuck and fixture ejection]

4. FHICHBOF vy 7UNDF v v IPBEZMDHFIFT 4. If aworkpiece holding chuck or fixture other than the

MIT3EEE, B —EXZAICTERLS IV, chuck supplied with the machine is used, contact the
Mori Seiki Service Department prior to machine
operation to prevent serious injury and machine
damage.

s ] noTE

PEFEMMBICID [ TRELULCEHRICEAL T BHEETZ Mori Seiki is not responsible for accidents caused by the use of a

BVWFEthA, chuck or fixture prepared by the customer without prior
consultation.

5 BOFvyIEMOAL, thOF v v I ZEHICED{ 5. Ifthe chuck supplied with the machine is removed from
FTMIddEE, BRELFEILBWF vy VRV Y VY the machine and a specially prepared fixture is used,
PERZEFERDALTLSEZW, remove the chuck cylinder and connecting rod.
DEFES LOCFrv 7B Y TDONN] [Connecting rod, chuck cylinder ejection]

6. FYyvIDHBRT7VIvHN. Frvo&ELUTIUVHS 6. Referto the instruction manuals prepared by the chuck
DHFBEN. FBEVIVIHEAD. by TVa—0DE3 L and cylinder manufacturers for the allowable plunger
BYYITHAOBER. BEICDWTIIE. Fr v I X— thrust of the chuck, allowable chucking and cylinder
H—BLUVVY I A—H—EBROIREIIAZ 2SR L. pressures, and the relationship between the top jaw
IREEBZEVWESICLTLEZVW, BEEFETRELL height and allowable cylinder thrust, which must be set
315813, BT —ERIPAICSER S LSV, to a value within the permissible value range. If difficult
[Frv LUV IDOMWIE. 7—7PMORCB U] to determine, contact the Mori Seiki Service

Department.
[Chuck and cylinder damage/Workpiece and jaw
ejection]

7. FrvUIABLTWA/IrAy Ty ald, DT 7. Leave the pilot bush mounted in the chuck when
TRETHRZEELRL TS WL, operating the machine.
[FrvIDIRY—I3—HELUMORGE U] [Master jaw or chuck jaw ejection]

8. Fyr v I DEUYFIFICIE. IBEDRILNZFERL., HEDK 8. Use only specified bolts to mount the chuck and
LY THERICHESHFITTLSEZW, EEHICKRILED LS tighten to the specified torque. Check at regular
OOEDHFITSNTWBCEZERLTLIEE L, intervals to ensure the bolts are securely tightened.
[P9—VDOROCHEL. Fv v DiRE] [Workpiece ejection/Chuck damage]

9. RO—Fv v IO TIE. FrvIDBENZER 9. When operating a machine equipped with a hollow

chuck, install the attached through hole cover to the
chuck if the through hole is not used.

[Chuck, cylinder or other hydraulic circuit malfunction
due to entry of coolant or chips]

10.Set the chucking pressure and tailstock spindle

thrusting force (tailstock specifications/spindle 2
tailstock specifications) with full consideration given to
the shape and material of the workpiece to be
machined and machining conditions.

[Workpiece ejection]

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

chuck by taking the following matters into
consideration. Rotate the spindle at a speed no faster
than allowable values under specified conditions.

* Top jaw's shape and mass
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am

¢ Chuck gripping force

* Workpiece dimensions and shapes

Cutting force

¢ Chuck maintenance and inspections
[Workpiece ejection]

12.When machining long workpieces, clamp the free end
of the workpiece securely with the tailstock or a steady
rest (tailstock specifications/spindle 2 tailstock
specifications).
[Workpiece bent or shaken during spindle rotation,
ejection outside of the machine]

13.Before clamping a workpiece in the chuck, check using
a pressure gage that the correct hydraulic or air
pressure is supplied to the cylinder that actuates
chuck operation.
[Workpiece ejection]

14.If a gap exists between the workpiece rear surface and
the chuck locator face or the jaw face on which the
workpiece is to be seated, the workpiece rotation
centerline is tilted in relation to the chuck rotation
centerline, or if the workpiece is cast or forged, carry
out test cutting at a low spindle speed to ensure safety.
[Cutting force exceeds workpiece clamping capacity of
chuck, causing workpiece ejection]

15.When a workpiece is eccentric, not round or the center
of gravity of the workpiece is not at the center of the
rotation, balance using a balancer with full
consideration given to machining conditions such as
the spindle speed.
[Workpiece ejection]

16.Do not rotate the spindle without a workpiece when
using a balancer.
[Spindle bearing wear, component seizure]

17.When using a manually tightened chuck or fixture,
remove the clamp handle or tightening tool from the
chuck or fixture after tightening.
[Clamp handle, tightening tool ejection]

18.Always turn the main power switch OFF before
performing chuck mounting/removal, inspection and
lubrication procedures.
[Entanglement]
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For details on chuck maintenance procedures, refer to the
instruction manuals prepared by the chuck and cylinder
manufacturers.

<Lifting Workpiece>

1. Only technicians qualified to operate cranes are to
perform workpiece-lifting procedures.
[Workpiece, machine damage/Accident]

2. When two or more people are involved in lifting,
cooperation and clear communication is necessary at
all times.

[Accident]

3. Use only wires, shackles and jigs strong enough to
support the total weight of the workpiece.
[Dropped workpiece]

4. Before lifting a workpiece, check it is held securely.
[Dropped workpiece]
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5. Raise the workpiece a short distance off the floor to

confirm it is well balanced in both crosswise and
lengthwise directions.
[Dropped workpiece]

<Safety Practices During Setup>

1. During setup, implement the following safety

measures.

<To Prevent Automatic Operation Start>
* Select the handle mode.

* Unclamp the chuck.

<To Ensure Operator Safety if Automatic Operation is

Started By Mistake>

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

¢ Turn the single block function ON.

¢ Turn the machine lock function ON.

« Establish the coolant OFF mode by pressing the
coolant button [OFF] (Off) for longer than one
second.

<To Prevent Spindle Rotation Start>

* Unclamp the chuck.

¢ Set the operation selection key-switch to the
[OFF].

<To Ensure Operator Safety if The Spindle is Started by

Mistake>

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

<To Prevent Turret Head Indexing>

* Make the indication in the turret button display unit
match the number of the currently indexed station.

¢ Set the operation selection key-switch to the
[OFF].

. When using a bar feeder or bar supporter, confirm

excessive vibration is not generated as follows:

a) Close the door with a workpiece clamped in the chuck
and set the spindle speed setting button to the lowest
setting.

b) Rotate the spindle in manual mode and gradually
increase the spindle speed to the maximum specified in
the program.

. If excessive vibration is generated, perform the

following countermeasures.

e Correct the bar bend.

¢ Change the maximum spindle speed used in the
program to a speed that does not cause vibration of
the machine body or the bar feeder.

¢ Adjust the alignment of the machine and bar feeder.

¢ Check that appropriate guide bushes are used in the
spindle through-hole.

If the vibration cannot be eliminated by performing the

countermeasures listed above, contact the Mori Seiki

Service Department.

[Machine damage/Machining accuracy lowered]
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/\ cAUTION

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

[Machine damage/lmpaired machining accuracy]

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

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

3. 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]

6. When the [EMERGENCY STOP] (Emergency Stop)
button or | 7| (RESET) button has been pressed to stop
the machine during a threading operation or a hole
machining operation, especially a tapping operation,
carefully feed the axes after checking the condition of
the workpiece and cutting tool.

[Collision or interference between workpiece and
cutting tool]

7. When the turret head is rotated with cutting tools
mounted, ensure tools in the turret do not interfere
with the Z-axis protector, before rotating the turret.

8. Support the workpiece securely before unclamping the
workpiece to perform workpiece removal.
[Dropped workpiece]

9. When tooling, ensure interference does not occur. In
the case of headstock 2 specification machines,
ensure interference does not occur during workpiece
transfer.

10.When searching for a block during the machining
process and restarting machining from this point,
specify the M, S, T, G and F codes, and workpiece
coordinate system, etc., in MDI mode after carefully
checking the status of the machine and the NC.
[Unexpected machine motion]

11.Do not subject the chuck jaws or workpiece to shock.
[Adversely affecting chucking accuracy, functions, and
service life]

12.When leaving the machine with the power OFF for an
extended period, always remove the workpiece from
the clamping device.
[Dropped workpiece/chuck's life and tailstock
clamping mechanism service life adversely affected]

13.When clamping or unclamping the chuck, take care to
ensure hands or fingers do not become caught in the
chuck or chuck jaws.

[Injury]
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14.When machining bar stock on a machine equipped with
a bar feeder or spindle through-hole, use straight bar
stock only. When machining bar stock with a diameter
smaller than that of the spindle (or draw bar), use a
guide bush.
[Machine vibration/Impaired machine accuracy]

15.Keep the chip conveyor operating all the times during
automatic operation.
[Chip accumulation causing chip conveyor damage]

16.When releasing the hard overtravel on a machine with
that function, the axis movement interlock can be
released by pressing the [2nd O.T. Release] button. Do
not move the axis in the direction in which the hard
overtravel occurred. For safety reasons, feed the axes
using the handle feed [x1] until the hard overtravel
status has been canceled.
[Interference between carriage and covers]

17.When chucking or supporting a workpiece, take the
rigidity of the workpiece into account when
determining the chucking or supporting method and
chucking pressure or tailstock thrust (tailstock
specifications/spindle 2 tailstock specifications).
[Impaired machine accuracy]

<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, malfunction]
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Programming
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A WARNING

1. The programs given in this manual are not applicable
to all types of machines. Programs must be written
while taking the performance of the machine into
consideration and be executed with due consideration
given to safety. If the machine's capacity is not taken
into account when writing the program, the workpiece
or cutting tool may fly out during machining.

2. 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]
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/\ cAUTION

1. For center-work machining, move the Z-axis first and
then the X-axis to position the cutting tool at the
approach point. In the cutting tool retraction operation,
first retract the X-axis to a point where continued
cutting tool movement does not interfere with the
tailstock, and then move the Z-axis to the required
retraction position.

[Turret and tailstock interference]

2. Do not discharge coolant when the spindle is not
rotating. Take measures to ensure that coolant does
not enter the spindle bearings when it is discharged
while the spindle is rotating.

[Spindle damage]

3. Note that if data is set for ‘COMMON’ on the ‘WORK
OFFSET’ screen by specifying G10 or system variable
commands, the workpiece zero point is shifted in the
same direction in all of the work coordinate systems,
G54 to G59.

[Tool/Turret and chuck interference, machine damage]

7-2 [Nk @2 A n DR

Door Interlock
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A WARNING

1. The door interlock function must be in the [NORMAL]
mode when operating the machine. If operating the
machine with the door interlock switched to the
[RELEASE] mode, awareness of the dangers involved
and particular attention given to safety during machine
operation is essential. Only persons who are trained
sufficiently in safety and machine operation are
permitted to switch the door interlock function to the
[RELEASE] mode and operate the machine. Following
completion of the operation, ensure the door interlock
is switched back to the [NORMAL] mode immediately.
[Serious injury/ Machine damage]

2. 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.
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/\ cAUTION

1. Back up stored programs, parameters set before
shipping and offset data.
[Programs destroyed, parameter data and/or offset
data lost]

] noTE

iz, Ny o7y T7ER > TWEWT—F DIREBICNT 318E
lEDWT, EFEEEVWET A,

Mori Seiki is not liable for problems resulting from destroyed
programs or lost data that have not been backed up.
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2. If necessary to perform a memory clear operation,
contact the Mori Seiki Service Department for
assistance.

[Data deleted]
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Precautions when Operating Special Specification Machines
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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.
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A DANGER

1. Turn the power OFF before performing maintenance
and inspection procedures. If absolutely necessary to
work with the power ON, exercise extreme caution.
[Electric shock/Entanglement]

2. Electrical wiring work is to be performed by qualified
electrical technicians only.
[Electric shock]

3. Ensure the main power switch is turned [OFF] and
locked at all times when performing maintenance
procedures considered dangerous if the power is ON.

[Qﬂ For locking the main power switch, refer to the separate
volume, OPERATION MANUAL “Main Power Switch”.

4. When working inside the machine, the door must be
open.
[Locked/Injury]

5. Provide clear warning that the machine is being
maintained and operations cannot be performed.
[Accident]

6. Before performing maintenance and inspection
procedures inside the electrical cabinet or on motors,
transformers or machine lighting, confirm the plant
side power supply (circuit breaker) is turned OFF. Note
that when the main power switch is turned OFF, parts
may still contain residual electrical energy. Using a
tester, confirm parts are free of residual energy prior to
performing maintenance procedures. Maintenance
procedures undertaken with the power turned ON must
be performed by qualified electrical engineers.
[Electric shock]

7. Do not open electrical cabinet doors or the operation
panel except to perform maintenance and inspection
procedures.

[Dust and moisture entry/Machine damage]

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

[Burns]

9. Ensure the connecting rod (draw bar/tube) between the
chuck and cylinder, and other threaded parts are
tightened securely at all times.

[Vibration/Strength reduction/Machine accuracy
degradation]

10.Do not overtighten bolts.
[Machine distortion/Bolt breakage]

11.Before installing or transferring the machine, read and
make sure you understand the manuals or drawings
supplied with the machine. When it is necessary to lift
the machine using equipment such as a hydraulic jack,
lift it up on flat ground with adequate strength, paying
due attention to machine balance in order to prevent
the machine from toppling over.
[Machine toppled down/Injury]

LI INSTALLATION MANUAL
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1. Consult the Mori Seiki Service Department prior to
performing replacement procedures. Use specified
parts at all times.

[Impaired machine performance and safety]
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Mori Seiki does not accept responsibility for accidents arising from
the use of non-specified replacement parts or parts replaced
without prior consultation.

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

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

4. Interlock functions including the chuck interlock and
the tailstock interlock must be ON when operating the
machine. If necessary to operate the machine with the
interlocks released, awareness of the dangers involved
and particular attention given to safety during machine
operation is essential. Following completion of the
operation, ensure the interlocks are turned back ON
immediately.

[Unexpected machine operation/Serious injury/
Machine damage]

5. Do not modify or remove interlock functions.

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

/\ cAuUTION

1. Do not touch chips or tool cutting edges with bare
hand.
[Injury]

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

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

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

5. Disposal of industrial waste such as oil, coolant, chips,
and refrigerants is to be performed in strict compliance
with safety and environmental protection laws as
stipulated by the proper national and local authorities.
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< BEERm >
#HEY. e, R—ILR U, RFZUVT, N TR E OHEmER
mIEITANT, BEERE LU TETICODLTLIZE L,

<K—R>

IR—REE. REDRIEZIREIMD, 72X Fv o HFE
SBAEERE L TEYICAALTLZE L,

<HE>

SIREREE I NO—2. 7—2 Y MAHIEE, BN
=S8, INTOSHEBICIXSENMERINTWLWET,
INSDEBEDIUDE X SEDEIRE, FEFIZEEMNITOR
TN £ A, BN S 7 )LAlEED. & BERIEICH
BWEhbte <0,

<IIZ=RHEDE>

MIENERRE. RUA—RX—NEAFTRADEEMTT
ETWVWET, COEGMDBU YA ZILEREN. EBREICS
FWEHLEDS X, BYICLALTIRE W,

<&EE>

HERITHBEL TWBRIRTOERS L CD MY 7 JLA]
BED. BREBREICEBEVWEDLEDS 2. BYICWHLTLE
=W\,

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 air cylinders after eliminating pressure.
[Bursting/Accident]

/\ cAuUTION

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
temperature controllers, coolant cooling unit, coolers in the
electrical cabinet. The disposal of these cooling systems and
recovery of refrigerants should be handled by professionals.
Contact local governments to check whether the machines are
recyclable.

<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.
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1  sitsh e sniesm

AXIS CONTROL AND MOVEMENT DIRECTION
[ = = s -

LHHEh - ZOBEAFEIX. ROLSITROTWET,

<fR&EfEER (2 iRl , MC, Y BifEER) >

AR ORI {EHE & 2 DBESAEIE. RDOKSISRHTL

as follows:

<Standard Specifications (2-Axis Turning, MC, Y-Axis

Specifications)>
For standard specifications, the controlled axes and their travel

The controlled axes and their travel directions are determined

F9, directions are determined as follows:
il i BEIERS _ Directi
Axis Unit +/-DAME + and - Direction
+ direction:
e |+ A M, .
X o N The direction in which the machining
Turret MTENKE B DM diameter increases.
+ direction:
AN .
Z ?j?r;‘ f ;Z? N XD E The direction in which a cutting tool
x o= & moves away from the spindle.
C (MC, Y EhftiR) S £ — direction:
C (MC specifications, : - N - Clockwise rotation, viewing a tool form
Y-axis specifications) Spindle a5 TR% 5 TREE D the spindle.
+ direction:
Y é\((siﬂgii?‘) E + A The direction in which a cutting tool
Turret HMOIEEH,NS R TCITEN EICEE moves upward when viewing the

specifications)

machine from the front.

as

] NoTE

X EHAYNE JIS (R DEM TIX. XD +/- DAAEICRD XY,

X-axis reversed JIS specification machines have the positive and

negative directions of the X-axis reversed when compared with
conventional specification machines.

baky/ =1
Turret

T EE

Machine Front
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<2 FHBFMHE (S, SMC, SY {Hi%) > <Headstock 2 Specifications (S, SMC, SY Specifications)>
% 2 FEIFMTROZHEE & DBEAMIE. ROKDICHR  For headstock 2 specifications, the controlled axes and travel
HTWET, directions are determined as follows.

Tl BEIERS _ Diracti
Axis Unit +/-DAME + and - Direction
DL i + direction:
X = + Akl The direction in which the machining

Turret MIENKRE EDMAE diameter increases.

+ direction:
The direction in which a cutting tool
moves away from spindle 1.

2 Y& + AMA
Turret BT SESHDZIEE

= 1 8 HE — direction:
_ A . . L
. PG - - Clockwise rotation, viewing a tool form
C (SMC, SY f+#%) Spindie 1| 3 1 T#iH 5 TR % B CHEHED the spindle 1.
C (SMC, SY direct
specifications) S0 x| 4 B + direction:
h RS = _ Clockwise rotation, viewing a tool form
Spinde2 | 2 F@h 5 TEZ B TREHED the spindle 2.
+ direction:
Y (SY #htER) & + AME The direction in which a cutting tool
Y (SY specifications) Turret BMOEEH,S R TITEN EICKE moves upward when viewing the
machine from the front.
N ) + direction:
B % 2 Tl T The direction in which a cutting tool

Spindle2 | 51 FWHHSEIHDHEE

moves away from spindle 1.
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s

] NoTE

X EhAYNE JIS R DEM TIX. XD +/- DAAEICRD XY,

551 T
Spindle 1

X-axis reversed JIS specification machines have the positive and

negative directions of the X-axis reversed when compared with
conventional specification machines.

baky/ =t
Turret

Spindle 2

M IEmE
Machine Front

1-1 7075 LATOEFEEDE 2T

Expressing Axis Movement in Programming

TOUZIVITR5E. SHlHEORER E ZICELNIC
£oT, OV EDLSTEXY,

TRTZIVTTB5ATORGEEDEZ T E. RDKS

When writing a program, the numerical values used for
specifying axis position and positive/negative sign used for

determining axis movement direction vary depending on the
position taken as the reference for programming.

The reference position (workpiece zero point) and axis

[CROBTWET, movement direction are determined as follows:
TOY S AEERT BHICIE. 7AZ 5L | To write a program, the origin for the program,
LFTORER. THhbENMTIRAZROREITN i.e. the workpiece zero point must be
MIES EmD £ A, determined.

Workpiece Zero Point

ITIRES (X0,20,Y0) & 7OTZIvIP»
MI%ERBT 2E=DEECKEDET,

The workpiece zero point (X0, Z0, YO0) is taken
as the reference for programming and also for
machining.

BROERAEDOTEEZTRLAXTERL, £

The diametral dimensions of a product are

X)-(Ai)l(i}s #HLZE X0 ELTWETD, expressed using address X. X0 is taken on the
center line of the product.
7 8 HWEORFAEDTEEZ 7KL X ZTERU. The longitudinal dimensions of a product are
Z-Axis RZOAENDIFEZ 20 E L TWET, expressed using address Z. Z0 is taken on the

end face of the finished product.

59
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C#h (MC,Y BhftHR) S—UYIMI%ETS
C-Axis (MC
specifications, Y-axis

specifications)

TWET,

CEOFHEHUAE
ZFPRLRXCTHRL, BRERMNEZ CO &L

Spindle index angle for executing milling is
expressed using address C. CO is taken at the
zero point of the C-axis.

Y & (Y BiEER)
Y-Axis (Y-axis
specifications)

XEheE ZEilicd LT, EERABDOTEET R
LAY TERL, EEHHLZ YO ELTWETD,

The dimensions measured in right angle
direction to X-axis and Z-axis are expressed
using address Y. YO0 is taken on the spindle
center line.

T

] NoTE

EEIDMIT, F2ETWHAE 1 FTWNST— I Z2RITMBEE, F2
FHE. ZHWARICBELRT,
F2EMBEMRTIE. COBEDBHICRDIT,

In cutting off operation, spindle 2 moves in the Z-axis direction when it
receives a workpiece from spindle 1.

With headstock 2 specifications, this movement is made along the
B-axis.

DRER

Tailstock Specification

<FrvoI-7>

<tyH5I—-U>

<Chuck Work> <Center Work>
+X A TExHh +X A TEZ#
+X Direction Tool-Spindle +X Direction Tool-Spindle
| | -
) BSiike) B
. 77 . .
THa Workpiece +Z 7317 e ‘ Tailstock
Headstock +Z Direction Headstock
—— - > —— v — -—
-ZAH -Z A +Z F1E
—Z Direction e\ullliﬁ'ﬁ (Xg* ZO& int —Z Direction ‘ J—4 +Z Direction
(X%r Zp(l)tice eroroin Workpiece TR (X0, Z0)
’ Workpiece Zero Point
(X0, Z0)
X A H X 73718
—X Direction —X Direction
< X#h& YEh (Yt > <X-Axis and Y-Axis (Y-Axis Specifications)>
Y BT O TERINE I, Used in Y-axis specification machine.
+X 7517
+X Direction
TR R (X0, YO)
Workpiece Zero Point (X0, YO)
+Y 758 .Y AR
+Y Direction -Y Direction
X F1H

—X Direction
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82 FEELEK Headstock 2 Specification
<% 1 EEf> <% 2 FHf>
<Headstock 1 Side> <Headstock 2 Side>

X b 0L X 71

+X Direction Turret Turret +X Direction

A A
[ ] [
5/ &
1 EHa L T—7 =7 | F2 e
Headstock 1 Workpiece ~ +Z 73 Workpiece Headstock 2
+Z Direction 7HH
] B > ~Z Direction B o ]
ZHH T B (X0, Z0) FZE
~Z Direction Workpiece Zero (X0, Z0) +Z Direction
TR == (X0, Z0)
Workpiece Zero Point
A/ (X0, Z0) v
X AM X A
—X Direction —X Direction
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G FUNCTIONS

T

] NoTE

COETIEHLTWR 7OV S L. ALEREEZEBLTVWEE A,

L) zoSeE2#LTuANG I—RIEDWTIE, SIS X —
H—ERDEUKEAE

The examples of program given in this chapter all assume tool nose
RO.

@1 For the G codes not explained in this chapter, refer to the
instruction manual supplied by the NC unit manufacturer.

2-1 GId—K—EX
G Code List

G I—RIFHEEHEEEEBMRIENET, PRL X G EZFNICHE
SEEBICED, BRSOy InNED LSBT AEN.
Fle. EINEDESBEERT SN % NC [CEEf S 2HEE
<9,

FRLAGIKBRKHKEICL>T, 2070V 7 D@MENED
SO5BEREZEONIZIERLET, G OA—RITIFRD 2 EE
NHbhET,

GO—NRiF. ZOO—RIEFINEBVDETEUTHS
MCE>T. RO 2EHBICHITENET,

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 thRE

Type Function

T3y hkGId—R
COZI—7D G dI—NK)

EoSnfc7Ov 7ICiRD
ax

One-shot G code
(G codes in group 00)

Valid only in the specified
block.

E-FILGI—R
(00 7 IL—THHND G a—
)

B—7II—70D G I—
ROERESNEETHER

Modal G code
(G codes in groups other
than group 00)

Valid until another G code in
the same group is specified

fc& ZIEGo1, GOO IFE—4 )L G I—K (00 Z)L— 74
DGI—R) TT,

o770y 7 ET GO BER

For example, GO0 and G01 are both modal codes, that is, they
are G codes in the group other than group 00.

GO01 is valid up to this block.

] NoTE

1. GILHE<HEBEEESLAWTTOTSLEETTSE,
(P33) MEELET,

2. GA—RIKHWTIESEIND T RLRE, BT 74— v I
o EIBF TS L TLEE L,

3. GI—RREBBZVI—TTHNIL
BEIT2ENTEET,

4, BA—7IN—70GI—RZREA—T7AOv7IC2 DL EES LIS
A, BTESLULEZGOI—RIMEMCED £T,

5, GA—R—EBXRICO>TWAWG I—R, H53\WENHTEAT
avORWTWRWGE O—REEST D&, EEICTZ—LA
(P34) FRRSINFT,

77—

W<DTHRA—THY I

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

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

3. More than one G code, each belonging to a different G code group,
may be specified in the same block.

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

5. If a G code not listed in the G code table or a G code for which the
corresponding option is not selected is specified, an alarm
message (P34) is displayed on the screen.

O: @ A:A7¥3y X: K7

a—K gn—7 Hne X4 (A
G0o AIBR O 71
73

GO1 EiRAER O 74
01 78

G02 MR/ AU A LRk A OrX’6 79
G03 MR/ A Y 1)L R B ST 1A Orx’8 79
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O: 1B A A7vay X:.Ff
a—K gh—7 Hae X4 Lo
Go4 00 SEEI O 85
(%%;) 19 FIfEfRas X 87
G09 AT RA YT O 153
G10 o | TTTEE O —
G10.6 TERE - B)mikee A N
G11 FoSREE—RF oL O —
ot R E— X" 93
G13.1 1 i . 1
(G113) BEFRFEET-RFFr>Eil X 93
G17 XpYp FHE Xp _ O 95
— e T X pﬁﬂ?if: 3% DF(TH o o5
02 Y 8% o (3 DT
G19 YpZp Zp: O 95
ZEF o (EZF DF1TER
G20 05 AYFAN O —
G21 AUy I AR O —
G22 ARNTP—=RIANA—UF v IH#EE - A A 96
G23 ARNFP—RRNO—OF v otte - 47 A 2
G27 BR (L77LY2R) BRFzvY @) 98
G28 00 RS (L77LY2RHR) ER @) 99
G30 £2/%E3 BARR (L77LYRR) ER O 99
G30.1 JO0—F4 YU L 77 LYREER A —
G31 RF¥y THRE SRR F Y TR O 100
G32 RLED o I
G34 01 AZEY—RRLYID O 121
G35 At U0 KEtA R A —
G36 A Cih REEt AR A —
G38 — 7 — R RERR X2 439
G40 HERBEF+ I/ ITEFHEF v I o™ 164
G41 o A% RMWIEE,/ TERFIEL o™ 247
G42 HERBEAR/ TERBES o™ 247
G46 H5E R FHIEBB A AHF] O 247
G50 FEEARRERTE / iR = DR R TE O 138
(%‘2%3) RUIVIMIF vl A"
124
(66521512) % Y IvmT A
G52 O—H)LEEERRE O 126
G53 TR R 702 3R @) 126
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O 1B A:AT¥ay X:FKfA
d—K Th—7 Hae X4 An
G54 T — U BERRR 1 ER O 128
G55 T — U EIESR 2 FER O 128
G56 10 T — U EIER 3 FER O 128
G57 T — U EIER 4 R O 128
G58 7 — 0 EEESR 5 FEIR @) 128
G59 7 — 0 EEESR 6 iR @) 128
G61 AT RNy TE-R O 154
G62 13 BB OI—FA—/NFAR O 157
G63 TyEVTE—R O 156
G64 IEIE— R O 156
G65 00 X7 OEHU O 130
G66 ROOE—YIILMHHEL (BEESHEHL) A 133
G66.1 14 NUOE-FILEHL 7Oy IHHL) A 133
G67 ROVOE—FILEELF v > A 133
G70 TEFUA7IL O 336
PR .
G71 z_*f\_zjl:\l\zgf:ltnujmlﬁ’r 7/ R o 334
G72 %ﬁgﬁbulﬁ4 I/ Ry~ o 334
G73 ) BRI — T A )L o) 329
09 BEFEET 7L 334
e e L |
G74 TE??;?,&4WL‘ AN, o 338
= e o
G75 f}\;fg%?%ﬁ)\nﬁ4ﬁ)b\ S o 342
76 EARRLID Y1 IIL/ TR o 346
no

G8o RBFEET A7 ILF vl X 353
G83 WERUILTA )L X 353
Gg4 WEY Y THAIIL X 353
G85 RpFEEY A2 WER—YU Y TY A7 X1 353
G87 09 BERUILYA 7L X 353
Ges BEY v 751 7L X 353
G89 BIER—U > T2 X 353
G90 HNE. RERGIEIT A 2L @) 136
G2 B—RUyota oL @) 105
G94 IREYIEIT 7L O 136
G96 \7 [E 53— TE 1 @) 138
G97 FEE—ESEF v > @) 141
G98 o FHED O 142
G99 FEIERE D O 142
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O: 8 A ATF¥3a>y X:FF

a—Fk gn—7 Hae X4 Lo
G140 BENAERMEE—RFr ol A 158
G141 N BEABOBRERE (6 A 158
G142 BWEFRORERE (GHED A 158
G143 BEN% R E— RBW A 158
G150 BREEF v A 165
G151 22 i T B IR R IE A %0 A 165
G152 HNE /N FREREEEY A 165

22

G300 ~ G499 (FV RTFLAVY—THEBTY, BRETYIAOME UG EICIFFERTEEE A,
G313 — BEEEYI/O707 5 LARHEL @) 458
G325 — DA (FYINT—IANYY) REBEE ) 145
G330 — DRE (FYSLTF—ILARYY) /82 EHERAER XoX2 146
G374 — DIRU R UILINTH A 2L A 146
G375 — DRL R UILINT Y+ 7 L5 THER A 146
G424 — U A FmEH D A —
G425 — FEmEmEIOY1 oI VoA EE E N A -
G426 — 7oA S A < A —
G427 — ARy MEID A —
G428 — ARy NHID A —
G429 — NSRRI A —
G430 — Ry MBI A 2L AARMRT v REID A —
G431 — ey BN o) A —
G432 — kS w2 40 A —
(G433 — =1 A —
G434 — FOd1 RY12)L A —
G435 — SEEEIEIY A 7L A —
G436 — . Z74—REYAUI A —
G437 — FEMLY A7 O—FRTvy b1 o)L A —
G438 — PRy A 2L A —
G439 — ANYRIWRSBFHA 2L A —
G451 — MEREN T Y1 7 )L A —
G452 — TEFISMBIGIMI 2 )L A —
G453 — BRREET 1 7L ERREILTEIY 7L A —
G454 — AUAILRCTID YA 2L A —
G455 — WS DAEEID YT A —
G456 — MO < FHEID P12 A —
G457 — MROMLY A7 AELox—F@mIO U1 7L A —
G479 — BEFAOIRN1ES /DIEE DB A 148
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AiATFYaY X FH
-k | -7 Mt X4 A8
G480 — HRIL R TR—ILH 1 2L A —
G481 — F—0HA T A —
REBIFIS — 1)L :
G482 — SAVTYRTUIILSA I A —
G483 _ Sy RYA D)L A —
G484 — FIPSBIEER D+ 27 )L A —
Gags — Pl £ PYBITER D H 1 47 )L A —
G486 — S 2 REIEERD Y 2 )L A —
D INTHA 2 )L
G487 — FISMBIEER D+ 1 &7 )L A —
G488 — POl SMBIEIER D+ 1 47 )L A —
G489 _ Sy 2 SMBIEELD Y1 7 )L A —
ENMTRFY FH1 )L (ME
4 _ _
G490 /W) A
Gaor B %ﬂ%ﬂﬁ@ﬂﬁﬂU»ﬁ%? A B
_ SHWETEIC L2 X AREATR B
Gag2 MTH+ 2L A
. w SHEETB(IC L B Z HAalmAT .
G493 HEMINT 1 27 L Ml A
B SEEETEICL S X ABLLT B
G404 MTH+ 2L A
_ SHWETEICE 2 7 HRLLT B
G495 MTHA 2L A
RFvTIck s RBMTYAY
4 _ _
G496 L VR W) A
G498 — HAAREEY A 2 )L ABEOE—EBMI Y1 2L A —
3
1. DEEDMNTVNE G IA—RiE, BREABSHZWE[=] (VEYN) F—%8LcHE, 206G I—ROREICRDZ I EER
ULEY,

*6 Y EERR T IR,

1 MCHKRE LY IR TIIEETT,
2 F2FEHBAKTIIEETT,

*3 MCHRE LY #EHFEOA T 3T,

*4 Y BRi{EER TIIRETT,

5 FIFINT=ILANY JEKRTIFEETT,

MC R TldA 7> 3> T,
*7 R EEIRIESRBAE " 2R U TS L,

7212 L. G18, G54, G97, G [CDWTIE, =] (VY R) F—%ZHLTH, 2O G I—ROREILAST, RTIL—THRTRREINT
W3 G I—RDREICARD £,

QO: Standard  A: Option X: Not available

Code Group Function Division [Am}
GO0 Positioning O 71
73

GO01 Linear interpolation @) 74
01 78

G02 Circular interpolation/helical interpolation, CW (clockwise) Qrx’e 79
GO03 Circular interpolation/helical interpolation, CCW (counterclockwise) Qrx’e 79
G04 00 Dwell @) 85
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Q: Standard A: Option X: Not available

Code Group Function Division (AR
(%%71) 19 Cylindrical interpolation X1 87
G09 Exact stop @) 153
G10 Data setting O —
G10.6 %0 Tool retract/return function A K
GN1 Data setting mode cancel O —
(%1121;) Polar coordinate interpolation mode X1 93
19
G, Polar coordinate interpolation mode cancel X1 93
(G113)
G17 XpYp plane Xp: 95
G18 ZpXp plane é;ms or its parallel axis O 95
02 Y-axis or its parallel axis
G19 YpZp plane Zp: O 95
Z-axis or its parallel axis
G20 Data input in inch system O —
G21 00 Data input in metric system O —
G22 Stored stroke check function ON A 96
G23 Stored stroke check function OFF A 96
G27 Zero (reference position) return check @) 98
G28 00 Machine zero (reference position) return O 99
G30 Second/third, fourth zero (reference position) return @) 99
G30.1 Floating reference point return A —
G31 Skip function/multi-step skip function O 100
G32 Thread cutting O 18?
G34 01 Variable lead thread cutting O 121
G35 Circular thread cutting, CW (clockwise) A —
G36 Circular thread cutting, CCW (counterclockwise) A —
G38 — Workpiece pushing check X2 439
G40 Tool nose radius offset cancel/tool radius offset cancel O™ 164
G41 Tool nose radius offset, left/tool radius offset, left Q™ 247
G42 o7 Tool nose radius offset, right/tool radius offset, right Q™ 247
G46 Automatic determination of tool nose radius offset @) 247
G50 Coordinate system setting/spindle speed limit setting O 138
(cég%g) Polygon cutting cancel A3
124
(GGE;1512) 00 Polygon cutting A
G52 Local coordinate system setting @) 126
G53 Machine coordinate system selection O 126
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O: Standard  A: Option X: Not available

Code Group Function Division [Am|
G54 Work coordinate system 1 selection @) 128
G55 Work coordinate system 2 selection O 128
G56 Work coordinate system 3 selection @) 128
G57 12 Work coordinate system 4 selection @) 128
G58 Work coordinate system 5 selection @) 128
G59 Work coordinate system 6 selection O 128
G61 Exact stop mode @) 154
G62 Automatic corner override mode O 157
G63 13 Tapping mode @) 156
G64 Cutting mode O 156
G65 00 Macro call @) 130
G66 Macro modal call (call after execution of axis movement commands) A 133
G66.1 14 Macro modal call (call in each block) A 133
G67 Macro modal call cancel A 133
G70 Finishing cycle @) 336
G71 Sogk/;tzu;::gh cutting cycle/ o 334
G72 (I;?uotlt.llg; facing cycle/pocket o 334
G73 . i, Closed-loop cutting cycle @) 329
09 Multiple repetitive cycle 334

G74 Sﬁﬁiigl:;;gr;cyd& deep hole o) 338
G75 ((;));(I:DI.G/I.D. grooving cycle, cut-off o 342
676 Zigzag nfoed mods 0 ads
G80 ?aor:i;rachining canned cycle 1 353
G83 Face hole machining cycle X1 353
G84 Face tapping cycle X1 353
G85 Hole machining canned cycle Face boring cycle N 353
G87 09 Side hole machining cycle X1 353
G88 Side tapping cycle X1 353
G89 Side boring cycle X1 353
G90 O.D./I.D. cutting cycle @) 136
G92 Simple thread cutting cycle @) 105
G94 Face cutting cycle @) 136
G96 Constant surface speed control @) 138
G97 " Constant surface speed control cancel @) 141
G98 Feed per minute mode @) 142
G99 0% Feed per revolution mode O 142
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Q: Standard A: Option X: Not available

Code Group Function Division [Nm|
G140 Automatic tool nose radius offset mode cancel A 158
G141 Compulsory determination of offset direction (left side) A 158
G142 21 Compulsory determination of offset direction (right side) A 158
G143 Automatic tool nose radius offset mode valid A 158
G150 Groove width tool offset function cancel A 165
G151 22 Face groove width tool offset function valid A 165
G152 0.D/1.D groove width tool offset function valid A 165

I<| NOTE

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

customer.
G313 — Calling the load monitor macro program @) 458
G325 — Change of value for tailstock (digital tailstock) O 145
G330 — Tailstock (digital tailstock)/headstock 2 reference point return X812 146
G374 — Drilling with tailstock canned cycle A 146
G375 — Drilling with tailstock canned cycle completion check A 146
G424 — Rectangular milling cycle A —
G425 o Flat milling cycle ngfi';ge”v'f;fn Hing eyele wit A T
G426 . Fweoc_tsa}gguvlvaar”milling cycle with A .
G427 — Circular pocketing cycle A —
G428 — Rectangular pocketing cycle A —
G429 — Inner track machining cycle A —
G430 o Pocketing cycle [?:)f;elat‘izgir:;cﬁferemial A T
G431 . Ezcét;:?nuéar circumferential A o
G432 — Outer track machining cycle A —
G433 — 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 —
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 . S)iﬁzr;%;::;;i;?illing cycle from A .
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QO: Standard  A: Option X: Not available
Code Group Function Division [Am}
G456 . Copcave chamfering cycle on A .
cylinder
Chamfering cycle -
G457 . Keyway chamfering cycle on A .
cylinder
G479 — Automatic centering type steady rest/tailstock travel A 148
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 —
G484 — Circle inner chamfering cycle A —
G485 . Rectangle inner chamfering A .
cycle
G486 — Track inner chamfering cycle A —
Chamfering cycle
G487 — Circle outer chamfering cycle A —
G488 . Rectangle outer chamfering A .
cycle
G489 — Track outer chamfering cycle A —
. Rough step machining cycle .
G490 (O0.D./1.D.) A
G491 . Drilling cycle ywth variable depth A -
of cut for turning
Rectangular rough machining
G492 — cycle (X-axis direction) using A —
multi-function tool
Rectangular rough machining
G493 — Turning cycle cyclg (Z-a).<|s direction) using A —
multi-function tool
Rectangular finish machining
G494 — cycle (X-axis direction) using A —
multi-function tool
Rectangular finish machining
G495 — cycle (Z-axis direction) using A —
multi-function tool
o R-groove machining cycle using .
G496 round insert (O.D./1.D.) A
G498 — Mono-shape canned cycle Keyway milling cycle on cylinder A —
] noTE
1. 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 G18, G54, G97, and G99, however, pressing the | 7| (RESET) key does not establish the G code mode of them but the G code
selected for each group remains valid.

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

*2 Standard for the headstock 2 specifications.

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

*4  Standard for the Y-axis specifications.

*5  Standard for the digital tailstock specifications.

*6 Standard for the Y-axis specifications and optional for the MC specifications.
*7 Refer to the separate volume, “OPERATION MANUAL”.
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2-2 GO0 BV ICL B TEDREE)

GO00 Positioning Cutting Tool at Rapid Traverse Rate

GO0 lE. BEDERECIEZBEIETDEZICESLED,

GO0 IF. BHICRDEMERESIED EZICIBSULET,

1. IR
ITBEZTJ—JaDTdEE,

2. JNTe
TENRT—CEMUTWEWRET, XRDIESSICTIE
ERENSE 5 EE,

AN

MIRICEED TIRZBEISIESHIES. IRERICES
MHBENWC EZERBL TS W,
[F#&. #mOBiE]

3. MIHT
TEZTV—INSESTEES,

A zs
=H

GO0 DEZED [c&Z77O—F . 7—7DFRCEOAK
Z+HICREL, ZEARICIZT7—2EEELD +10 mm
BEDOWUBICMBROLTLEEW, EHMOEIEGICED,
Fr v IDOMSEOADEE. FvvIDIBFANMETL
9,

[D—VDORCHEL. ABEH. Eigouiga]

G00 X(U)_Y(V)_Z(W)_;
¢ GO0 oo BExED B

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.

/\ cAuUTION

When moving the cutting tool at a rapid traverse rate
during machining, make sure that there are no
obstacles in the tool paths.

[Interference, Machine damage]

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

A\ WARNING

When setting the GO0 mode approach to the workpiece,
determine the approach paths carefully, taking the
workpiece shape and cutting allowance into
consideration. The approach point in the Z-axis
direction should be +10 mm or more away from the
workpiece end face. When the spindle is rotating,
centrifugal force acts on the chuck jaws, reducing the
chuck gripping force.

[Workpiece ejection/Serious injury/Machine damage]

Calls positioning at a rapid traverse rate.

X, Y, Z s B D THRESEIRRDERE Specifies the positioning target point at a

IV 1—rED

s U, VW &R DR

rapid traverse rate.
The coordinates are specified in absolute
values.

Specifies the positioning target point.

HENEBENS OBEER &S Am%x-1 > L The coordinates are specified in incremental

X7 ILIES

as

values in reference to the present position.

] NoTE

FRLZAYWV) E. YERCTOHRESTEET,
S, -
/N =

1. GOO DEZED T X M. ZHzRKICIERT LT IHITRZ®
B35S, TERRRBOILOREMBLESRER
SERICBBDEEA, X#. ZHORXDEEZERL
T, TRERICEEYI BV EZBHIHIBLTES
LYo

[FiF, B OiRKIE]

feeZIE. X, ZHOREDEENUTDES
« X : 18000 mm/min

« Z#H: 24000 mm/min

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

/\ cAuUTION

1. If X- and Z-axis 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. Make sure that there are no
obstacles in the tool path, remembering that X- and
Z-axis movement is at the rapid traverse rate.
[Interferences, Machine damage]

If the rapid traverse rates of X-axis and Z-axis are:
* X-axis: 18000 mm/min

e Z-axis: 24000 mm/min
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GO0 T X #i. Z#ZzRKICEHT L. BEDERDREREN
5. TRID&LSICEBIEEXT,

~

The tool path generated by the simultaneous
movement of the two axes in the GO0 mode is shown in
the illustration.

X
(18000)

Z (24000)

Lichi> THEREETROBRIEE. TROLSIKEDE
ERS

Therefore, the tool paths are generated as illustrated
below depending on the positional relationship
between the start and programmed points.

o0 EES
t - ! StartPoint
< A
1
ERm ! ! 28 m s
- N ekl o
Programmed Points 7 -’ Programmed Points | .~ ST EER

g7 A ¢ _+~ | Start Point
[ J s 7z

———- e ———-

VT —UVNMITZTSHBE. X, ZHERRKICESL
TUHIRZ7—7IGEDIF% &, DRBVE2 T#HET
BU. BBOBIRICOBHD XY (DR / 58 2 T8D
ER), ZMZEBEBLIRICXEZEBBIL TS W,

FUHIRZXLTEEEF. XBEOMREETHELLEWL
MEFRTBEULRIC. ZHEBEIL TSV,

[Fi&, BmOmE]

GO0 $ERT. e A3 X BB EIRIC ZEHEBEIZEED. . Z
EigENRIc X i EBEISEZ L, TEIR7AOSLTES
L&D b, AEIEE->TBEILEY, 2D, —F
DIEARICERET 2L (T VRIYaYy), BEKRAMNESE

TEELTWEL TS, ROT7Av /07095 LHRT
Shxd, 7075 LEREER. 7—7E0FH%E+HE
BULTLEZW,

ARIYIAVFvIDE - \BIIITE/INTA—TR
ETHDEZZIENTEXT,

No. 1193

O: A VRIYayFzvIEN (BREFRORTE)
1AYRIYaVFzv I8N

[TRE7—VDFH]

T

2.

— ©

3.

For center-work, move the Z-axis first and then the
X-axis to position a cutting tool at the approach point.
If X and Z-axes are specified at the same time, the
cutting tool may interfere with a tailstock or spindle 2
causing the machine to be damaged (tailstock
specifications/spindle 2 tailstock specifications). Also,
when retracting cutting tool, retract it in the X-axis
direction first to the point where it does not interfere
with the tailstock, and then Z-axis to the required
retraction position.

[Interference/Machine damage]

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

—E GO0 ZHERT B &, RIC GO1, GO2 %5 W iF GO3 R E DA L
TI—T7DGA—RZEERLABVRD, GO0 MRS NTHE
a—o

1.

Once the GO0 command is specified, it remains valid until another
G code in the same group is specified. G01, G02, and G03 are
examples of G codes which belong to the same group.



G #8E

G FUNCTIONS 73
ZOESHGOA—RE, E=FIEGI—REVWWET, G codes which remain valid until another G code in the same
group is specified are called modal G codes.
L Ga—RZL—FicoWwTidk, ‘Ga—R—BEx" (62 ~— LI Forthe G code groups, refer to “G Code List” (page 62).
V) #B2RLU TS W,
2. BEDREFIEEICL>TEADET, 2. The maximum rapid traverse rate varies among the machine
models.
3. BEODHEEF., BIE/XRILOBEDA—NZA R v FTHE 3. The rapid traverse rate is adjustable by using the rapid traverse
TZEXY, rate override switch on the machine operation panel.
4, BEENEERA. BIE/NXILOEDA—NZA Ry F%0"ICS 4. Ifthe rapid traverse rate override switch is set to “0” during
3 EBEDFThNT. 7OV T AIF—FHELEREICRD T, automatic operation, the programmed rapid traverse is not

executed and the operation enters the feed hold mode.
5 BEEEFP. BE/NRILOEDA—NTAREOITL, (& 5. If the feedrate override switch on the operation panel is set to “0”

) 9 & BEICT Z—L (No. 0102) NERINEXD (F during automatic operation and press the automatic operation
ThNERBA, EDA—NTFARIAAyFZOLANCT D E, 7 button = [START] (Start), an alarm (No. 0102) is displayed and
T—LDEEREN, BEDITONET, the programmed rapid traverse is not executed. If the feedrate

override switch is set to a value other than "0", the alarm is
released and the programmed rapid traverse is executed.
6. TI—RZEESLETOYZICE. RAIELTGO ZESL TL 6. Inablock where a T code is specified, GO0 should be specified.
EEW,
N TI—RICLPIEREEOREREZIEET 2/ This GO0 command is necessary to determine the cutting tool
BETY, movement feedrate to execute offset motion.

23 Go1 tTHIXED IT L 2 TEDERBE
G01 Moving Cutting Tool along Straight Path at Cutting Feedrate

EDEE(F, FO—-RZFERBL, T8 10% (H50LE19  The feedrate is specified with a F code by the travel distance of
ICTEZ M mm BEI 20 ZIEHLET, the cutting tool per rotation of the spindle or minute.

m ‘GO98 EEDIED. G99 BEEEDIES " (142 R—Y)) m “G98 Feedrate per Minute Command, G99 Feedrate per Revolu-
tion Command” (page 142)

GO01 X(U)_ Y(V)_ Z(W)_F_;

XY, Z e, t)]ﬁu D TREIE B 3K S DEEZ Specifies the cutting target point.
TV a—MES The coordinates are specified in absolute
values.
e UV, W, YIED THEH S U DIRADEIE (3 Specifies the cutting target point (distance
yal:l)) and direction).
REMEBENS DBEER & Am%E-1 >~ L The coordinates are specified in incremental
XV I IIES values in reference to the present position.
C F e *EDEE Specifies the feedrate in ordinary control
+ G99 DEMEERED E— K Tld. mm/rev T + Inthe G99 mode, the feedrate is specified
9, in “mm/rev”.
F0.2 1 0.2 mm/rev F0.2: 0.2 mm/rev
e GO8 DE/MED E— R TIE. mm/min © * Inthe G98 mode, the feedrate is specified
T in “mm/min”.

F200 : 200 mm/min F200: 200 mm/min
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A R

GO1 EES T, & ZAIFUIHIERELRWES. X BiBERIC Z
HEBEBIELD., z@8BERICXBHEBHEIED L., BT
Oy OMEELEBNELRICKRT I 3RiicrO7TOY VHEH
MEhadn<T., I—FEoEiih iz &b ET,
2Fb, A—FEHoBEEEHIT I ENTEFEA, TVRY
VAVFIvIEEPICTHEI—FHBOBEERT I EN
TEFET, F1VRIYYavyFzvI0FM - EHITT/NZ
A= BETDEZZENTEET,

No. 1193
O: ARy YayvFzvIED (BWRHEBORE)
1:AYRIYayFzvIEH

g

/\ cAUTION

When the cutting speed is high, if the Z-axis is moved after
the X-axis or the X-axis is moved after the Z-axis, by a G01
command for example, the next block is executed before
acceleration/deceleration of the previous block is
completely finished and the tool paths become an arc at
the corner. That is, a corner cannot be finished sharply.
When the in-position check is valid, a corner is finished
sharply. The validity of in-position check can be switched
by setting the parameter below.

No. 1193

0: In-position check invalid (default setting)

1: In-position check valid

] NoTE

1. ZRLRAYV) E YEHERTORMERTE XTI,

2. —EG01 ZHEST B &, RICT GO0, GO2 &5 L\ id GO3 /& E DRI U
TI—T7DGA-RZERLBVERD, GO1 MRS NTHE
3—0
CDES5BGI—Rz, E=FILBGI-—REVWWET,

L) ga—roL—ZiconwTid, ‘G I—R—E%=" (62 <—
V) EEBLTLEE W,

3. EDEEIE, BESUEDEEICK U TRE/NRILDED A=/
S RZAYFTO~200% CHETEXT,

4, FOA—RTEDREZ—ELESURWRETIE, EDEER
“O" T\\—g—o
Lieht> T, 7075 L%2RTUTEHEWIIEIN T IC. BEICT
Z—LIL (P62) NERINET,

5. BREARE. G99 DEOEHED E—RAERSNTVET,

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

2. Once the G01 command is specified, it remains valid until another
G code in the same group is specified. GO0, G02, and GO3 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.

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

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

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

If an axis movement command is read before an F code is
specified, the machine does not operate. In this case, an alarm
message (P62) is displayed on the screen.

5. When the power is turned on, the NC is in the G99 (feed per
revolution) mode.

GO1 EHXD t#BE. J—7 R H¥EE
G01 Chamfering and Rounding Functions

2-4

EBROHATIA—FHFERT 222070y DEIC. FED
AEOEEODYI—FREMERTEET,

TRTHBALET, —BUIKIEROD>R@> K@ K
® EFLERT,

LML, EEO#E I—F REREZERIZERD-> R
@-> R LERTEXT,

oo EA—RZERT2E AROPI—F REEIDED
REZEDI DI ENTEXT,

® @ @

<HEED HEEE>

<Chamfering Function>

It is possible to chamfer or round a corner, formed by straight
lines specified by the commands in two blocks, at any angle or
radius.

To chamfer or round corners, tool paths must be written to
define the required shape as points @ — @ — @ — ® asin
the diagram below.

However, chamfering or rounding is possible by simply defining
the shape as points @ — @ — (&) when the chamfering or
rounding function is used.

The feedrate for chamfering or corner rounding can be
specified by using an E code.

® @ @

<J—7 Rk
<Rounding Function>
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P Ea—rEEBULTERD P I—F REHDEDRELE T2

& HIROPI—F REDOEENEELETT,

<mEmH >

<Chamfering>

GO01 X(U)_Z(W)_,C_F_E_;

@ Chamfering and rounding accuracy is improved by specifying a low

feedrate for chamfering or rounding using an E code.

3D (0 ) BEROHTIA—FEXHT DM Specifies the X coordinate value of the point
(TR d &) D X EEE of intersection when a corner is formed by
AV LAVAIIESDE =L, agh s two straight lines (point “d” in the illustration
d RETOENME below). In incremental programming, it
specifies the distance from point “a” to point
“d
¢ Z(W) o EROATIA—FZMT D EZTDRR Specifies the Z coordinate value of the point
(FHh &) Oz EE of intersection when a corner is formed by
AV LAVIIIESDEZIE. e AN S h two straight lines (point “h” in the illustration
BETOENME below). In incremental programming, it
specifies the distance from point “e” to point
"
o G e, mEthE (TR C) Specifies the chamfer size (“C” in the
illustration below).
S ST ®EDERE Specifies the feedrate in ordinary control.
¢ B MEER D ERDX D BEE Specifies the feedrate applied for
chamfering.
c c . a +X +X
e - Ao w A
C C
-7 < +Z
' o u/2 b ‘ g g ‘
Ui b €y h y©
-7 - > +Z ~€ > )
c d c c f e e f C
«>le > y y
Y s C C g 9
Y Y
X X
<3d—7R>

<Corner rounding>

G01 X(U)_Z(W)_,R_F_E_;

EROATIA—FZEHT D EETDRA
(TEId m) D XEER

AV LXYTIAES

d REXTOEHE

DEEF. amhs

EMMOHFTIA—FZERT DEEDRR
(TR h =) D ZER

AV LXYTIAES

HETOENE

J—7F R D¥EE

EDERE

J—7F REBDED R

DEEFE, embD5h

(FTHD R)

3

Specifies the X coordinate value of the point
of intersection when a corner is formed by
two straight lines (point “d” in the illustration
below). In incremental programming, it
specifies the distance from point “a” to point
“d”.

Specifies the Z coordinate value of the point
of intersection when a corner is formed by
two straight lines (point “h” in the illustration
below). In incremental programming, it
specifies the distance from point “e” to point
“h”.

Specifies the radius of a rounding arc (“R” in
the illustration below).

Specifies the feedrate in ordinary control.
Specifies the feedrate applied for rounding.
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a +X X
R R
SAINPAIN ¥ — Ao w A
«— >
c d c
-Z - \ > +Z U2 b g g
/ ﬁ j R h ):/ h R
u/2
2T > *Z Rrf f e e f R
y TR 9 g
a
X X
qET ] NoTE
1. EEOKEE. J—F REEZEDITZHESE. PRLXC, RO 1. When specifying the chamfering or corner rounding function, enter

Eg " EATLTLIEE W,

HEND#EE. I—F REEZES LL7OY 7 OBEHEN. EHX
DE. AKMITELD/NTWES, BEICT Z7—LA (P383) Ak
RENEXI,

HEXD B, J—F REgEZEDSLALTOYIOROT7OY I D
BEEN. ENLE. AKMTELD/NTWES, BEICTZ—
L (P384) MEREINET,

EHOEEE, I—F REEZIESLILTAY I ORODTOY IH
Efffgn (G01) $2WEMIES (G02, GO3) TARWSE. H
HICFPZ—L (P382) NERTRSNKT,

EEOHEEE. I—F REEZES LAY IOROTAY I7H
FEdES (G02, GO3) MBA. EHEXD /I—FRIIKKBDET,

GOl T C"&“ R ZRA—OT7AOYVICESLILEBEE. BT
BUIEADNBRICBDEY,
EJI—REE—FIT, RICEDESNDIETENTT,

FRLAEZEKHZ2WETFTRLIXED0DIHFE, @ENYI—
FREBDDEDEEIGTRLRAF TIESUEDEEICRKRD X
—g_o

7 RL R E &G99 DEMERED E— K Tldk mm/irev. GI98 DEH
HEDE—RTIEmMmM/min D £,

a comma “,” before address C or R.

If the axis movement distance specified in the block where the
chamfering or corner rounding function is specified is smaller than
the amount of chamfering or rounding, an alarm message (P383)
is displayed on the screen.

If the axis movement distance specified in the block next to the one
where the chamfering or corner rounding function is specified is
smaller than the amount of chamfering or corner rounding, an
alarm message (P384) is displayed on the screen.

If the block next to the one where the chamfering or corner
rounding function is specified does not include the linear
interpolation (G01) or circular interpolation (G02, GO03) command,
an alarm message (P382) is displayed on the screen.

If the block next to the one where the chamfering or corner
rounding function is specified includes the circular interpolation
(G02, G03) command, the chamfering/corner rounding Il function
is called for.

In the GO1 mode, if “, C_" and “, R_" are specified in the same
block, the address specified later is valid.

An E command is modal and, once specified, it remains valid until
another E command is specified next.

If address E is omitted or EO is specified, the feedrate specified by
F applies to chamfering or corner rounding.

The unit system of an E command is determined according to the
designation of G99 and G98. In the G99 (feed per revolution)
mode, the E command value is executed in “mm/rev” and in the
G98 (feed per minute) mode, it is executed in “mm/min”.
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il : Example:

Go1 (HEERDHEEE. O—F R KERE) DERAAE Programming using G01 (Chamfering and rounding

functions)
HHO#EE., I—F RiEpgEZ=ERAL T 7072 LAZ/ER Writing a program using the chamfering/rounding function.
ULEY,
1)
2
D@D e ol
c1@ R @ //
® R17] ct /
o Ot
3 g [©) )
ia ~ < ~ B “I _
2@l & <oon BED
40 Rapid Traverse
" ~— gD
Cutting Feed

0o1;
N1;
G50 S1500;
G00 T0101;
G96 S200 MO3;
X30.0 Z20.0 MOSB; ..o TE%AJ—4|csADIF 316, B  Positioning at @ at a rapid traverse

G00 X20.0 21.0;
G01 Z-20.0, C1.0 EO.1;

G00 U1.0 Z220.0;
X200.0 Z150.0 M09;
MO1;

s

EDHTO I

MEEMLI T 26, YIE%ED T
@ ic&®

0.2 mm/rev M3& D EET @ £TH)
El

HEIRDEEEZEAL T, @ £TY)
H

as

rate to move the cutting tool close to
the workpiece

Positioning at @ at a cutting
feedrate, the start point of facing

Cutting up to ® at a feedrate of 0.2
mm/rev

Cutting up to @' using the
chamfering function

] noTE

HED DX D EE (. 0.1 mm/rev IC
BROEIT,

I—F R#EEEXFERALT. ® T
k]l

JI—F R#EEAXFERALT, ® FT
)kl

EEYDT%?JE%E@)EH[J’C\ @ F£TH
Bl

BEOEKFXD T® FTHH

] noTE

Chamfering is executed at 0.1 mm/rev.

Cutting up to ®" using the rounding
function

Cutting up to (®' using the rounding
function

Cutting up to @' using the
chamfering function

Cutting up to ® in ordinary cutting
mode

EJ—REFE—FIGOT, EBEDIERLOI—F REEDEDRE

[F. 0.1 mm/rev ICED £,

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

valid for the succeeding chamfering and corner rounding blocks.
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25 Go1 EfRAEES
GO01 Line at Angle Command

TROLSIC, BBRDOOEREZEDST 2HEE. ZWMEBTH When defining a line that makes an angle to the Z-axis as

ELEAEZOWSTnhM1#EIEST DI &IlIcED, #£SE  shown below, the coordinate values of the end point are

BzBEBNICETELE T, automatically calculated by specifying the angle to the Z-axis
and one of the coordinate values of the end point.

+X

#R X 2)
End Point (X, Z)

-A

+Z

1. Y—REEIRIC X AEHINTVWERWEGE 1. When “A” is not used for the servo axis name.
GO01 A_X(Z2)_F_;
G01 A—_X(Z2)_F_;
sz ] noTE

NL3000/2000 & & U NL3000/3000 Mt —7Rik+r  This format cannot be used with the

IEHEETIIFERTEEzT A, servo-controlled steady rest specifications of
NL3000/2000 and NL3000/3000.
2. U—RE@MEHRIC A PMERINTWREHEE 2. When “A” is used for the servo axis name.

GO01 X(Z)_,A_F_;
Go1 X(Z)_,A—_F_;

as ] NoTE

NL3000/2000 & & U* NL3000/3000 Dt —7Ri4r  Only the format 2 can be used with the
FHEEDEES,. 74—< v k2 TUMNES TS servo-controlled steady rest specifications of

FTtho NL3000/2000 and NL3000/3000.
C LA e ZHEBIAE Specifies the angle the line makes to the
Z-axis.
& zar papsomET RESARN + HE o
T, @ The angle is measured from the +Z direction
in the counterclockwise direction.
3D (V4 R R ER Specifies the coordinate value of the end

[ﬂ s point.

] NoTE

XEH2DWNE ZED E L ShH—HDOKRREFEEIE

SLTLEE W, Either of the X and Z coordinate values of the end
point should be specified.
LI ®DEE Specifies the feedrate in ordinary control.

e  NoTE

1. AEX ZZERIKIBESUIEEERF X ZHMEESIN. AIFEKESN 1. Ifboth A, and X and Z values are specified, X and Z values are

£9, used for defining the line with the A value disregarded.
BERAERESIE. GOl E—RTOMESTEET, 2. The line at angle function is valid only in the GO1 mode.

7 RLZXADESEHEIE. -360.000 <A<360.000 TY, ZDE 3. The programmable range of address A is -360.000 < A < 360.000.
FNDEZIEST S &, 360 TEI-LRDMPIEREBEICHED ET, If a value outside this range is specified, a remainder of the division

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

4., Y—REEINIC A NMERINTVWREE, BRAEESD AR 4. When “A” is used for the servo axis name, always enter a comma
FORIC ) (AVN) ZRFFTLRE W, “” before an angular command A.
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il : Example:
Gol1 (EiRAEESR) OfFERAE Programming using G01 (Line at angle function)
BRAEESZFERALT. AV S LAZERLUET, Writing a program using the line at angle function.
[e]
o
A
@ ___________________ -t/ ,II
140° @_1_1‘@
g @ / <--- B#D
’4®€ S Rapid Traverse
< — D
Cutting Feed

O1;
N1;
G50 S1500;
GO00 T0101;
G96 S200 MO03;
X30.0 Z20.0 MO8; ..oeneeeeeeeeeeeeee e TEAJ—4|cAEDIFB=6. B  Positioning at @ at a rapid traverse

*EDhTQ IcBEE rate to move the cutting tool close to

the workpiece

GOT ZO F1.0; e HEEINTT 20, YI4Eb Positioning at @ at a cutting

@ [cEH feedrate, the start point of facing
XO FO.2; e 0.2 mm/rev MEDEET @ £ Cutting up to (3@ at a feedrate of 0.2

Hl mm/rev
G00 X20.0 Z1.0;
GO1 Z=20.0; oo 0.2 mm/rev Mk D EET @ £t Cutting up to @ at a feedrate of 0.2

Hll mm/rev
GO1 A140.0 XB80.0; ..eoeevrrenieerectereeeereeseeeeseseseenas ESAEESICED G £y Cutting up to ® in the line at angle

cutting mode
GO00 U1.0 Z220.0;
X200.0 Z2150.0 M09;
MO1;

2-6 G02 HiM#EME (BFstAM). Go3 Mil#EmM (RIFETAR)

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

1. ZXFEOMIN

Circular arc on ZX plane

G18 G02(G03) X(U)_Z(W)_R_F_;

G18 G02(G03) X(U)_Z(W)_I_K_F_;
2. XY FEOAEIM

Circular arc on XY plane

G17 G02(G03) X(U)_Y(V)_R_F_;

G17 G02(G03) X(U)_Y(V)_I_J_F_;
3. YZFEDOHI

Circular arc on YZ plane

G19 G02(GO03) Y(V)_Z(W)_R_F_;
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G19 G02(GO03) Y(V)_Z(W)_J_K_F_;

GO03
e G17,G18,G19..ecvceeen. MM DR E
I 10 Fst75 A o F3M
¢ GO03 e, R AEOMM
D O 2 A FISI D& s R AR

IV 21— ED

e U, VoW e MR mEEAZE (BEBfE & A1)
RAEMEBHI S OBEEHE AREr > L

G02

Selects the plane where a circular arc is
defined.

Calls the circular interpolation mode in the
clockwise direction.

Calls the circular interpolation mode in the
counterclockwise direction.

Specifies the end point of the arc.
The coordinates are specified in absolute
values.

Specifies the end point of the arc (distance
and direction).

AV )IIES The coordinates are specified in incremental
values in reference to the present position.
L = R {PE =2 Specifies the radius of the arc.
e LK e DR SAMOFLE TODEER S Specifies the distance and the direction from

| (HEFEEES

O e EDEE

the start point to the center of arc. (The
value of | command should be specified as a
radius.)

Specifies the feedrate in ordinary control

+ G99 DEMEERED E— K TlE. mm/rev T + Inthe G99 mode, the feedrate is specified

ERS
F0.2 1 0.2 mm/rev

« G98 DEMED E— R TIE., mm/min T

ERS
F200 : 200 mm/min

L) “Ges mxniss.

& (142 R—Y)

g

G99 FEIERX D 5

in “mm/rev”.
F0.2: 0.2 mm/rev
* In the G98 mode, the feedrate is specified
in “mm/min”.
F200: 200 mm/min
@1 “G98 Feedrate per Minute Command,

G99 Feedrate per Revolution Command”
(page 142)

] NoTE

FRLAYV) IE YEERTOMERTEET,

ERRAR. FEHIEEIL G18 ZX FmH) M&Rankxd,
—AREIc, FEINEIENIE G18 @ ZX FE TITWE T AN XY FME.
YZ FECHMYIEIT 2 & =id. G17, G19 TEAERZES L T
=LY,

G17,G18, G19 TER U L FHELNOEZIER TS L. 7I—L4A
(P113) lc 72 D E T,

FHIDO¥E R OFSORKIFTEROBED TY, HIlA 180° D%
A, RiF+ 55 THIBSTRETT,

R>0 FaMA 180° LT H5M

R<0 FI3MA 180° M ED MM

2H0EEEF HO¥EZ L JKTHESLTLZEW, £2A%R
THEALTH, BRERRPBUHFERICE ZENTE H
NEFSBVWHSTY,

Address Y(V) can be specified with Y-axis specifications only.
When the power is turned on, G18 (ZX plane) is selected.

Generally, circular arc cutting is carried out in the ZX plane (G18).
When cutting a circular arc in the XY or YZ plane, select the plane
by specifying the G17 or G19 command.

An alarm (P113) occurs if an axis of other than the plane selected
with G17, G18, G19 is specified.

The sign (+, —) accompanying the radius R indicates as shown
below. For 180°, either positive (+) or negative (-) is used.

R>0 Circular arc of 180° or smaller

R<0

Circular arc of 180° or larger

When cutting a full circle, use |, J, and K to specify the radius. If
circle radius is specified with R, innumerable circles that have the
same start and end points can be defined.
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FHamA 180° DM (M) OMIIIERDEEH 02, 90°, 180°,
270° (D 1,2,3,4 DAIBE) D EESLIANE. HIMFLE | J KT
EHLTLREEW, HilFN%E R TEST 2 & ROMIBDEEIC
BWTERENET DHENHDET,

3

4

5.

2

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.

X, ZDEDEEWE, KBBRERINECHEDSE. || KZ
FERALUTHLETOERBREAMZESY 2. 360° DFED

BOFERT, U, LKORDDICREZES UGS, BBEHIE
TWEE A,

L KERZRKICESUICEZERMBESN. |, J, K IFHE
INEI,

EREAR A H B W EHD AN 180° ITIE WD RO B IS
HliF LJLKTERLTIEST W,

RTERUGE. SHEREICLDFMAL D VEFLED 180° IC
EVAIIOFOH EEICRES NBWEENH D XTI,

& 6oz, Gos it FEICRIENED - L HD + 55 - HEERTY
WL T

EZIXGI8 D ZXFETIE. YHID + 55 - ARICRTH
FAmAGo2 1T D £,

Y# + AEHS X, ZFHZRSE. E1Z@mAITHE 2 TAlT
H G02, GO3 DEIEAMIFEDLD TR A F1 TWMADO IO S A
EeHE2TMAICHL TERT 255IF. G02iEH% GO3 l[c. GO3
BEhZ G2 ICBEAPRENHDXT, Rfc. ZBMD TS RAME
NAFRAAAMMECEZD TITOT, 7077 LMERFFICITERL
TLIEE W,

<FEEH>
<Spindle 1>

N

4

6.

7.

8.

> 1
When | and K commands are used to specify the distance and
direction to the center of an arc while X and Z commands are
omitted or the start and end points lie at the same position, a full

circle (360°) is defined. If an R command is used instead of | and K
commands, no axis movement results.

If an R command and a pair of |, J, and K commands are specified
in the same block, the R command is given priority and the I, J, and
K commands are ignored.

To cut a half-circle accurately or to accurately define the center of
an arc of which the center angle is close to 180°, use |, J, and K
commands instead of an R command.

If an R command is used, there are cases that the center of a
half-circle or an arc of which the center angle is close to 180°
cannot be set accurately due to calculation error.

@ 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.

In the G18 ZX plane, for example, the G02 command
generates a clockwise arc by viewing the arc in the negative
direction from the positive direction in the Y-axis.

When viewing X-Z plane from +Y direction, rotational direction for a
G02 or G03 command is the same for either spindle 1 or spindle 2
side. When using programs created for the spindle 1 on the spindle
2 side, it is necessary to replace G02 commands with GO3 and
G03 commands with G02. In addition, the “+/-" direction of the
Z-axis will be reversed therefore careful attention is required when
creating programs for such purposes.

<HE2FE#H>
<Spindle 2>
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i : Example:
G02, G03 DfERAE Programming using G02 or G03
@—-0@ ZYEIED TRERICEE L £9, To move the cutting tool at a cutting feedrate along the arc
@-0.
R2 |@ @
N
®
O1;
N1;
G50 S2000;
GO0 T0101;
G96 S200 MO3;
X47.069 Z20.0 M08;
[0 g T O it I O TE#J—|EDF3z8, @) Positioning at @ to move the
[C &) cutting tool close to the workpiece
Z0 F 0.2, e 0.2 mm/rev DD EE T (2 |c#&) Positioning at @ at a feedrate of
0.2 mm/rev
G02 X43.205 Z-1.482 R2.0 FO.07; ...coeevveeeeeeeeeeeeennnn, 0.07 mm/rev MIEND FEE T, ¥ 2 Cutting an arc of 2 mm radius in the
mm O % B AAICEIY). @  clockwise direction to 3, at a
lc%Hh, feedrate of 0.07 mm/rev.

2-7 GO2 ANY AL (BFEHAM). Go3AY AR (RIFETARE) (A7 3Y)
GO02 Helical Interpolation (Clockwise), G03 Helical Interpolation (Counterclockwise) (Option)

FEEDIES T, X,Y.ZO3M%=iESIT 2L, TEZSHE By specifying X-, Y-, and Z-axes in the circular interpolation
RICEMNT ZEMTEERT, mode, the cutting tool movement is controlled along helix.

i)

@ RUYIDAY S ZFERAL TR UZY2 & EP, RSIFIMIREI @ Helical interpolation mode is used to perform operations such as

ANUDIILEEEERALED, hole drilling or cutting threads using a thread cutting tool.
um ] noTE
OB, YHERTOMEATEXY, This mode is only available with Y-axis specifications.

1. XY FEODOANY HI)L#EE
Helical interpolation in the XY plane

2. YZFE@EmDOANY SR
Helical interpolation in the YZ plane
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G18;

© G17,G19 oo, AU AR OFEETE

¢ Xo Y, Z e AN F1) LR DA R R

¢ L K s ANY DIVEREE RO S D E T DR
¢ R o AN AL HE
s EDEE

as

Selects the plane where the helical
interpolation is executed.

Specifies the coordinate values of the end
point of helical interpolation.

Specifies the distance and the direction from
the start point of the helical interpolation to
the center of the circle.

Specifies the radius of the helical
interpolation.

Specifies the feedrate in ordinary control

] NoTE

1. BREAR., FEIEEE GI18 XZF@E) MRBRIRSNTWET,
NYUBIIEET G17, G19 ZEES LIBE. NUNILEEE—NR
RTRICGI8sZEER L. MIFEZ XZFEICELTLZE W,

2. LKERZARKICERLILEEZE, RPBEES N, |, J, KIFHER
EUEER

3. FESRBAEMICRAIEDREZESLET, 7OV FLLDF
BHICLDEDEEETEDREDEEICIHEVWAH DD T, BEIR
HORENEMOHBEZHZEVLSICL TSI,

4, ERBOEREIFIRDLSICED KT,

EffORS
DI FI(F =321

EfREDEE = F x

X
FMOIMD & =
Length of Circular Arc

1. When the power is turned ON, the NC is automatically set in G18
mode (XZ plane). If G17 or G19 mode is selected for the helical
interpolation, G18 must be input to return to the XZ plane following
helical interpolation mode operation completion.

2. When |, J, and K command is specified with an R command in the
same block, the R command is given priority and I, J, and K
commands are ignored.

3. Command F specifies the feedrate along the circular arc. As the
actual feedrate differs from the feedrate specified by F in the
program, careful consideration must be given to ensure the
feedrate along the linear axis does not exceed machine limits.

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

Length of linear axis
Length of circular arc

Linear axis feedrate = F x

TERE
Tool Path

|

S ey

F DD ERE
Feedrate Specified by F

EifREOR S
Length of
Linear Axis

Y




G 1&AE
84 G FUNCTIONS

il

AU AR (Go2, GO3) DIEAAX

Hy5E 20 DR LCYID Ay S EFERLT. AELD
Z-40.0, YO DfEIC MBOP = 2.0, & 30 mm D1 LUtIH
MIZETWET,

M60 x P2.0

/ ?

6100
¢20 y&?&%‘ime tbi@_o
—> Relief: 2 mm

o
[3p)

P20 DR LEID A Y Y
P2.0 Thread Cutting Tool

O1;

N1;

G98 G19;

M45;

G28 HO;

G00 T0101;

G97 S200 M13;
X120.0 YO Z-50.0;
Z-40.0;

GO01 X40.0 F300; .oveeeeeeeeeeeeeeeeeeeee e @
G41Y18.0 Z-28.0 F80; ..coeeeeeeeeeeeeeeeeeeeees

®~@
G03 X40.6 YO Z-10.0 R18.0; .....cecviiiicnne @~®
X44.6 K=30.0; .ooooeiiiiiiiiie ®~@
X45.2Y-18.0 Z-28.0 R18.0; ....ceooceriirinn @

GO0 G40 YO Z-40.0 X120.0; ..ooocviiiiiiicicccieee

Z50.0;

X300.0 Z100.0 MO05;

M46;

G99 G18;

MO1;

<hULOY—KRAIDWT>

THOLSICZAF abc ZHBEORHEICESAITD =, &
Hac HMEZMIEZE SIEEVWWET, SHEICR> T=ATK., [
AFEOWmEEZFOBEENIE, BUICKRDET, 2D UD
SheaEfEd =AM abc D Lcab=0%RLCDU—RAE LW
F9d, AL—XIChUYIDIMI%E{TS>/kHIc. 23~m8D
FEFDY—-RAZREUICULET,

U—RABEERORXDSKHDET,

L
tand = D

Example:
Programming using helical interpolation (G02/G03)
A thread of M60 P = 2.0 at a depth of 30 mm will be cut at
position Z-40.0, YO using a 20 mm diameter thread cutting
tool.

+Z

T EQBR
Locus of the Cutting Tool +Y

Tool radius offset ON

Tool radius offset OFF

<Lead Angle>

As shown in the diagram below, when triangle “abc” is wound
around a cylinder, the oblique line “ac” of the triangle forms a
helical curve. If a groove having a triangular or square
cross-section is created along the helix, a thread is formed.
Zcab = 0 of triangle “abc” forming the helix is called the lead
angle. In order to cut the thread smoothly, movements from
point 3 to point 8 must generate the same angle as the lead
angle.

The lead angle can be calculated using the following formula.

tano =
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Py
5

/

1)

2)

0: U—RAEE)
Lead Angle (°)
L: U—K(mm)
Lead (mm)
L DERE(mm)
Thread Diameter (mm)

Point 1 — Point 2

The radius of the approach arc must satisfy the following
conditions.

Tool radius < r (approach arc radius) < Machining radius

By assigning tool radius 10 mm and machining radius 30
mm to the inequality above, the following can be obtained.

10<r<30
From this, approach radius is determined as 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 facts into consideration, the inside angle of
the approach arc is determined to be 90°. According to the
approach radius and the machining radius, the coordinate
values of the approach arc center are Y0, Z-28.0. The
coordinate values of start point 2 are then calculated as
Y18.0, Z-28.0.

Point 2 — Point 3

<Lead in Approach Arc>

To execute thread cutting smoothly, the lead angle within
the approach arc must match the lead angle of the thread
to be cut.

Machining radius: Pitch (Lead)

= Approach arc radius: L (Lead)

Since “machining radius = 30 mm”, “pitch = 2 mm”, and
“approach arc radius = 18 mm”,

30:2=18:L

Accordingly, value L is obtained as follows:

L=1.2mm

1) 21> &2
F7O0—FAMOERIE. ROFEZBLEITHENH D F
ER
TE¥E <r (FP7O—FER) < MITHEEFE
TE¥FE 10 mm &MNIHE 30 mm % EEARAERICKRAT
&, TaDANBENET,
10<r<30
r=18mme&UEY,
<7 70—FHIMDE = EE>
F7O0—FHEMOHRANKET T &, 7 7O—FICHKHE
PO £, £lee RAMNNSTESZE, 770—F7
SEFICIMIHEICEMT ZOEENHPDERT, D&%
EELUTC, 77O0-—FAMORNA%Z 0 ICLET, 77
A—FAHROFOEE I, Z77O—FFEREMITHEREK
D. Y0, Z280 /@D ET, kb, MIMDHEA 2 (.
Y18.0, Z-28.0 ICTZa D £,

2 R2->m3
<77O-—FHETDOY—RK>
AL—=XICRUCYIDITIZTSoic. Y—RAZEHDE
ZENHDET,
IITHEFE: EyF (U—RK)
=770—-F#&F L (U—NR)
IIEFEIIOmMmM. EvF2mm. Z7O0—FFF 18 mm
&0
30:2=18:L
Lieh > T, LOBIETEDOLSICHEDFT,
L=12mm

2-8 Go4 707 7 LDETEIE (KU x))

G04 Suspending Program Execution (Dwell)

G4 ZIERT &, BEEGHICIESUICKEALF 7002
LOETZEFELESEDZENTEET,

INnE R o)UVEREEVWW, BANIIIRE TEALET,

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.
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BETRD I ZEST L. TEDXEDRLEFEDET, £
DO, T#FEERLXT,

TEARESUETELIE, % 1 0EEstEdE. BED
BENALEL, BEOHFEULEFS IENTEEFT, 01
i, TZ77A0—PNK=TJq—4%, O—4%, ZYO—FRKET
Fry RBEOREREY A NYBREICHBERLET,

g

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 turning the spindle a single rotation with the tool at the
bottom of the groove, the groove profile accuracy is improved
and uncut portion is eliminated. The dwell function is also used
for adjusting the timing to confirm opening and closing of the
chuck when the machine is equipped with the air blow, the bar
feeder or loader devices.

] NoTE

BERETGM ZHERLT. 7OV LDETZREILESEZIHEIE.
7075 LEZOMETEESE. Tz 1 BGEE. DEhcEaR
BEHEAL TSN, TV LHIEDERY 2RKEEZR< TS
& MIBEPTRITEDEMRICEREEZRIILET,

When executing a dwell using the G04 command, if the cutting tool is
kept in contact with the workpiece at a position such as the bottom of a
groove for a long time it will shorten the life of the tool nose as well as
adversely affecting machining accuracy.

G04 X_;
G04 U_;
G04 P_;
¢ GO4 e, R z)LEES Calls the dwell function.
¢ XU P o 7075 L0ETEFELESESKRE ()  Specifies the period in which the program
X, U3/ NEEFETIESLED, execution is suspended.
X1.0 (U1.0) (P1.0): 1 # The dwell period should be specified in units
X1 (U1) (P1): 0.001 # of seconds with a decimal point.
[ﬂ 5 X1.0 (U1.0) (P1.0): 1 sec
= X1 (U1) (P1): 0.001 sec
1. RO TLOEHFEIE 0001 ~99999.999 ] NoTE
(#) T9J,
2. G04 DR TLEEREIX. EES L0y 2o 1. Programmable dwell period is 0.001 to
HENTT, 99999.999 seconds.
3. 1 EEHZD OB #) k. ko 2. Thedwell function is valid only in the specified
RHET, block.
3. Dwell period per revolution of the spindle is
D) = 60 (#) calculated as follows:
g FEOERE (minT)
¢ _ 60 (sec)
(sec) = spindle speed (min-")
i : Example:
G04 OfERAE Programming using G04
183 mm OFENMLZTWET, To cut a 3 mm wide groove.
1
=
®@ - e
B == T
co.s/ -7 M60 x P2
_"_@‘ | ¢ 22
| ‘ 25
<--- &b
Rapid Traverse
g 8 <~ IHIED
= = B B S— Cutting Feed
O1;
N1;
G50 S1500; .. .ueeiieeee it TEDHBEEEEGEFDE 1 i Setting the spindle 1 speed limit at

DESOERE% 1500 min~' ICH

&
G00 T0101;

1500 min~" for automatic operation
to ensure safety
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G96 S100 MO3; ...
¥

X70.0 Z20.0 MO8; ..o

G01Z-26.0 F1.0;

ICEE
X68.0 Z-25.0 F0.07;

YIHIERE 100 m/min T 1 E#IE

ITEZT—JEDT50H. B
EDHTO ICEH

BEINIT 2. YIEI%D T Q@

0.07 mm/rev M3 D ERE TR

Starting spindle 1 in the normal
direction at cutting speed of 100 m/
min

Positioning at @ to move the cutting
tool close to the workpiece at a
rapid traverse rate

Positioning at @), the start point of
grooving at a cutting feedrate

Cutting along path @ — @ ata

@-0 =14l feedrate of 0.07 mm/rev
X56.0 FO.T; oottt 0.1 mm/rev M3 D B THRREE Cutting along path @ — @ ata
®—->@ =1H| feedrate of 0.1 mm/rev
................................................................. EBETEEAE 1 ST 376 0.2 Suspending program execution for

G04 U0.2;

W, 7075 LDETEEL
@ TOTEOERRE

0.2 seconds at the bottom of the
groove to allow spindle to rotate one
turn

N = % Spindle speed at @
_ 1000 x 100  _ L 1000V
=34 < 56 - 009 (min) N="20D
E# 1 EEH D OR = 1000 x 100 in-"
@h 1 [Ol#Rdp 1o D DIFE 314 % 56 569 (min-")
-_60 . Period required for the spindle to
= 1()
569 rotate one turn

BETIEEGEMNLE 7O7240

ETEEIESEZVWO T, 0.2 E =
Royz)LESEET,

@' G04 U0.2; D1 D CG04 X0.2; B WIEG04 P02, THIERTEE
3_0

60
569

To suspend program execution at
the groove bottom for more than
one turn of the spindle, dwell period
is determined to 0.2 seconds.

~ 1 (sec)

@ The following program may be used instead of “G04 U0.2;".
G04 X0.2; or G04 P0.2;

2-9 G07.1 (G107) MfE#HRE

G07.1 (G107) Cylindrical Interpolation

D=7 DEEETED Z#HAROHEZRAS LT, ABHO
ABISBIMT ZTWE T,

PEHEgETE. BEOMEEERLETIOYS L%
ERT 5T ENTE B0, EEOHBEEMEILLET,

as

Using the cylindrical interpolation function, grooving on cylinder
circumference can be performed by synchronizing rotation of
the workpiece and movement of the tool in the Z-axis direction.
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

G07.1 (G107) (&, MCHRE LY KR TOAERATETET,
MC HER&E L O Y AR MU o fET I, Go7.1 (G107) (FfEAT
TEA

<HE#HEE—K>

<Cylindrical interpolation mode>

(G19 W0 HO0;) I F@EIC ZC FREZEE
G07.1(G107) C_;

<HAE#HEATE—R*xv>tIL>

<Cylindrical interpolation mode cancel>

G07.1(G107) CO;

(G18 U0 WO0;) PIIFEIC ZX FHEZIEE

The G07.1 (G107) command can be used only with the MC type or
Y-axis specification machines. With the models other than MC
specifications and Y-axis specifications, these G codes cannot be
used.

Specifies the ZC plane for machining.

Specifies the ZX plane for machining.
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MEMEEOES
T—UD¥E (BE)

g

Calls the cylindrical interpolation mode.

Specifies the radius of the workpiece
(groove bottom).

] NoTE

GO7.1 [FBMT Oy I TS LTI L,

MHEFEEE— NP, HlO¥EZ | KTESTDIEETESR
Tho

FIMO¥RIF R TESL TSIV, Fe. BAEFEIVICRDE
3—0

G02 X_C_R4.0; (¥&4mm)

HE#EETE—RPIC. HlH2WITERBEZED T EE
(& PITFEZ ZC FEICL TS W,

HEEEETE— RRICIERBELZTS>HAE. AEEBEE— R+
ICLEEME (RY—KFyvTEATRY v oEI) EIES
LT<zaun,

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

TERBEF vV EICBHBEIESNBVER G071 ZIERT
BE, GO7TAESTOY I DEOMEBEE TEERMES v v EILE
DB EHHZELTUBOEEEZITVWET,

MEFERE—RRICIERMBIEZTO & 77 —L0 (P481) N5
EElJiTj—o

MEmEzESY SRlc. TEMESE (TERS L VCEFRME
BoBE) 2T LTS,

BE—EHETE— RIS G071 2IEST 2. 7T—L (P485)
MEELET,

10. XD REEF. ARRALICE T 2EREEZ 7 RLAF TESL

11.

TLIRE W,

ERIO7OyIh, BEDE—R (G98) HicldEEERixD
TR (G99) & D, HFMHEE—RRICERD FERNED
IC725% /T35 BWISRESNET,

* GO71 IERDERMNENED (G98) E—RDFE

MHEEEE— R FESNEWVNESIE. BRIO FIESNEM
KRB0 ET, ABFMEE—RF v o ILEROEDEREE, FHE
MET— NEBRRCIIMEEEE - RRICREVLRED F
ERDOXDEENBENICEDET,

« GO7.1 EEROERNEEEXD (G99) E—RDZFE
MHEFEEE—RFE. BRIOFETOXDRENMEATEEE
Ao BEFMEBE—RFRIC FIESRUTYHZED ZT 575 —

L (PE2) MFEELET, BEMBIE—RFFroEILIcLD. F
EIEAEEMHEET— FRBEIOREICRD £9,

<HE#HAET—FPIC FIESBRZWVEE >

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”.

G02 X_ C_ 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 ZC
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 (G98) or the feed per revolution mode (G99).

» With the feed per minute mode (G98) 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 (G99) just before the G07.1
command
In the cylindrical interpolation mode, the previous F command
feedrate cannot be used. If the cutting feed is specified without
the F command in the cylindrical interpolation mode, an alarm
(P62) occurs. When canceling the cylindrical interpolation mode,
the F value was reinstated to that applied before the cylindrical
interpolation mode was started.

<Without F Command in Cylindrical Interpolation
Mode>

MAE#HRT— FREBRERD F (B
F Value just after Starting
Cylindrical Interpolation Mode

BRIDE—F
Previous Mode

AE#HRE—RFPOFE

F Value In Cylindrical Interpo-

HE#HEE—RFFr>EILED
F{E
F Value after Canceling Cylin-

lation Mode drical Interpolation Mode

G9s8

BRID F 59D B
Previous F command is valid

BRID FI5SHEI
Previous F command is valid

BRID F 55D B
Previous F command is valid
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ERIDE—R
Previous Mode

ME#EE— FFRKRERD F 8
F Value just after Starting
Cylindrical Interpolation Mode

AR#EE—RPOF &
F Value In Cylindrical Interpo-
lation Mode

HE#HEAE—RFFv o EILEBRD
F &
F Value after Canceling Cylin-
drical Interpolation Mode

G07.1 ?E'DI_*FJUU) [ = A=)
Ficld F=0""

G99 F=0 F=0 F command just before G07.1
command is valid or F=0
<AEHEATE—RRICFIESHHZBE> <With F Command in Cylindrical Interpolation Mode>

BERIOE—R
Previous Mode

MAE#EET— FRBRERD F E
F Value just after Starting
Cylindrical Interpolation Mode

ARHEAE— RO F{E
F Value In Cylindrical Interpo-
lation Mode

AE#EETE—RFFr IO
F f&
F Value after Canceling Cylin-
drical Interpolation Mode

Go8 BRID FI5SHEI B U FESHEM EBS U FIESHER
Previous F command is valid Specified F command is valid Specified F command is valid
GO07.1IERERID FES b‘ﬁ@j]
A = A b *2 iﬁ_ i? L/TL_ F? b\ﬁ jJ
G99 F=0 BDULEFESDED = s | F command just before G07.1
Specified F command is valid . ) o
command is valid or specified F
command is valid !
1 MAEFEET—RPIC GRIERHHDIBEIE. UTD/IZ *1 When the G98 command is specified in the cylindrical
A —ZIC X DEIBDIENERD F T, interpolation mode, the machine movement differs depending
on the following parameters.
No. 1279.3 No. 1279.3
0: GO7.1 IESERID FI8BHEW 0: F command just before G07.1 command is valid.
1 HE?@FEFE RE¥vvE)LEID FIESHER 1: F command before canceling cylindrical interpolation mode
is valid.
2 HEHEE—RPIEFEEMIEDIESTEE *2  Moves with the feed per revolution command in the cylindrical
interpolation mode.
12. AIFHBEE— RFAICESTERGI—RIETEDEHLD T, 12. The following G codes can be specified in the cylindrical
interpolation mode.
NSO G I—RZIERTBHET7T—L (P481) HEAEL If any G code other than those listed above is specified, an alarm
xY, (P481) occurs.
* GO0 o L BR D + GOO.......... Positioning
o GOT . AR « GO1.......... Linear interpolation
o GO2..oo. HINFERE (BFETT M) « GO2.......... Circular interpolation (clockwise)
* G03 -AEE (REFETAR) « GO3.......... Circular interpolation (counterclockwise)
s G04. e GO4.......... Dwell
* G09 + GO09.......... Exact stop
¢ G2 ANF—RIANO—UF v V1R - AV « G22.......... Stored stroke check function ON
¢ G28.ene AN —RANO—TF v Ve - A7 « G23.......... Stored stroke check function OFF
e G40 CIEERBEFv L + G40.......... Tool radius offset cancel
e G41 REIEE s GAM.......... Tool radius offset, left
o G42. TERBES s G42......... Tool radius offset, right
e G502 N TVINITF v I « G50.2....... Polygon cutting cancel
. AT NIy TE—R « G61.......... Exact stop mode
. WUEIE—R + G64.......... Cutting mode
¢ G65 e X7 A U + G65.......... Macro call
¢ G66.. X7 AE—FILEH L (BENIEDIEHL) s G66.......... Macro modal call (call after execution of axis
movement commands)
e G66.1 . NV OE—FIEEL (BE7AY IHEHL) + G66.1....... Macro modal call (call in each block)
¢ G67 e N AT—=FILEHE L F v I . G67.......... Macro modal call cancel
. NBFEETAVILEYEIL + G80.......... Hole machining canned cycle cancel
. JARY NRUYYTYA 0L . G81.......... Spot drilling cycle
¢ G882 NIV I R=U VT « G82.......... Counter boring cycle
® G83un RNR YU TH AT « G83......... Deep hole drilling cycle
e G84 LIV EYTYA T . G84.......... Tapping cycle
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¢ G85n A= U TH A D)L . G85.......... Boring cycle
* G86.n K= T YA T )L . G86.......... Boring cycle
¢ G87 NV I IR—=VU VT H AU )L . G87.......... Back boring cycle
* G88.nn K= T YA T )L . G88......... Boring cycle
* G89.n K= T YA T )L . G89......... Boring cycle
e G 7 TV ) 2 — MNED « G9.......... Absolute commands
¢ GO T VT LAV G LIRS e G91..oee Incremental commands
. G97... BFE—EHIEF vzl « G97.......... Constant surface speed control cancel
o GO9S BHIED + G98......... Feed per minute mode
13 BREARS LGV £y MR, AE@EE—RNFvr> /LD 13. The cylindrical interpolation mode is canceled when the power is

14,
15.
16.
17.

18.

19.

L) z@s LOCH#D +/-DAMIEDWT IR TOY S ATOREE

RRICRDFT,

HE#EETE— NPOETH#HICERERL CLWRW#EAHD L, 7
Z—L (P484) NNEELET,

HEEEETE—RF0 70y 7icdd2 700 5 LA0BRIETEE
Ao
ST—AA—IRICGO7TI ZIETTBHE. FT7— L (P486) HHE
EE[Jia—O

MHEEEETE— NORBRE F vV EILEICIERERF v 72170
9,

AEEET— RPICHBEEB? 2 W IIBEZHEEZIEST % &,
75— (P481) MEAELET,

2 TMAECKROBM T, 5 2 THAITEHEmEERENER
TEEY, L. 7OV S L=ERT 2551F. ZHMELVC
B +/- DARICTMERL TS W,

HMDEZT " (59 R—Y)

Bl :

G07.1 (G107) DIERA®

$110

|
~__ |

1
Fig. 1

BRZT 5mm
Groove Depth 5 mm

T

14

15.

16.

17.

18.

19.

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 GO7.1 command is specified during
the mirror image.

When the cylindrical interpolation mode is started or canceled, the
deceleration check is performed.

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

With the headstock 2 specification machine, the cylindrical
interpolation function can also be used on the spindle 2 side. If the
cylindrical interpolation function is used in the operation at spindle
2, pay attention to the “+/-" direction of the Z- and C-axes.

m Concerning the “+/-" direction of the Z- and C-axis, refer to

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

Example:

Programming using G07.1 (G107)

8 N~
c
100c R4 ||
I
200° ~ A
‘ R4
360°
|| R4
. 5
N7
R4
c
X2
Fig. 2

] NoTE

1.

231 DEMRTY, R2DAERE. R3DLSICHEDH
DERTAHEZRLET,

MEEREZT > cHDIETRIF. ABOARZRMALR 2D 5
KHET,

1.

2.

Fig. 2 is a development of Fig. 1. The angle in Fig. 2 indicates the
angle made to the center of the cylinder as shown in Fig. 3.

Command point for cylindrical interpolation is obtained from the
development of the circumference of the cylindrical shape (Fig. 2).
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3. NEZERBEULR2E, ZCFAETY, 3. The development of the cylinder circumference (Fig. 2) is given in
the ZC plane.
4, 2 DIRDESRIF. K4 DeTT, 4. Command points of the shape in Fig. 2 are expressed by e in Fig.
4,
G07.1 (G107) THEBEE—RICL T.eDiETR%IBICIES  After selecting the cylindrical interpolation mode with the G07.1
ULET, (G107) command, specify the command points e in order.
0 _ z#(mm)
~ Z-Axis (mm)
C1
100 (A)
Cc2
o CEeR
" Command Point
c3 —-—  TERLRE
— 200 (B) Path of the Tool Center
- C4
#1—7 R4
Each Corner: R4 ‘
360
\/
C#h(°)
4 O
Fig. 4 C-axis (°)

450, D~ DIESEEXRDZE, TROLSICHD Command values of @ to @0 in Fig. 4 are indicated below.
£9,

B Z (mm) ce)
Command Point

@ -10
©) -10 c1
® —14 100
@ -36 100
® 40 c2
® 40 c3
@ -36 200
—14 200
O -10 ca
-10 360

Cl1~C4DEZRONIE. TOVTLZIERT B ENTE  ltis possible to create a program if values C1 - C4 are known.
£,

TEOHOEEDEZEI—F RIE40mm TY, The radius of corners in the tool path is 4.0 mm.
Cl~CADAEZKRDDEEIFE, £ C1~C4DIJ{EZXK First obtain the values C1 - C4 in “mm” before obtaining them
HET, in angles (°).
FDI=HIc, A(100°), B (200°) Z—EI JICEBRUFT, For this calculation, A (100°) and B (200°) should be converted
into “mm”.
=7 DONAE Circumference of the workpiece:
100 x 7 = 314.1593 (mm) 100 x 7 = 314.1593 (mm)
DED 360° XL T 314.1593 (mm) This means 314.1593 (mm) corresponds to 360°.
A o. 100 _ 100
(100°): 314.1593 x —55-= = 87.266 (mm) A(100°): 314.1593 x — o = 87.266 (mm)
200

= 174.533 (mm) B (200°): 314.1593 x 20— = 174,533 (mm)

B (200°): 314.1593
(200%) ) 360

360
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0 Jo | zaemm 70 70 o zaw(em)
‘ Z-Axis (mm) ‘ Z-Axis (mm)
| |
C1 95.416
- ~ 87.266 - 100 (A)
(- c2 (- 104.583
\ \
L C3 L 195.416
\ .
= 174.533 - 200 (B
W C4 T 204.558)4
\ \
‘ 314.1593 ‘ 360
\/ \/
C & (mm) Cu(e)
C-Axis (mm) C-Axis (°)
5 6
Fig. 5 Fig. 6

RICC1I~CA4DCEHITIUEERDET,

C1: 87.266 — 4 = 83.266 (mm)
C2: 87.266 + 4 = 91.266 (mm)
C3: 174.533 — 4 = 170.533 (mm)
C4: 174.533 + 4 = 178.533 (mm)

MHfEfME T, CHIIAETESLET,

C1l~C4zAEIETBULES,

Next, calculate values C1 - C4 in “mm”.

C1: 87.266 — 4 = 83.266 (mm)
C2: 87.266 + 4 = 91.266 (mm)
C3: 174.533 — 4 = 170.533 (mm)
C4: 174.533 + 4 = 178.533 (mm)

C-axis value in angles.
Convert C1 - C4 into the unit of “°” (angle).

C1: 360° 314.1593 (mm) = C1: 83.266 (mm)
C1 =95.416°

Ca: 360°: 314.1593 (mm) = C2: 91.266 (mm)
C2 = 104.583°

C3: 360°: 314.1593 (mm) = C3: 170.533 (mm)
C3 = 195.416°

Ca: 360°: 314.1593 (mm) = C4: 178.533 (mm)
C4 = 204.584°

0o1;

N1;

M45;

G28 Ho;

GO00 T0101;

G97 S100 M13;
X115.0 Z-10.0 S500;

G98 G01 X100.0 F50;

G1O WO HO; ..o

EINTLRAA

G98 (E/MED) Tk D,

(&, 50 mm/min T9,

IITFE (ZCFmE) DR

BEINT DRAAALE ICAIIER D

EDRE

MEAEEE— KPR, O (C

W) cEfRE (Z#) ofT. Ml

E4 (G02,GO3) %175 &=,
FEERIRT ZHENHD X,

G19 D&lc, »F Z8Ehe CHxIE
SURITNIZER S\, Z8h,
CHOBEEMHDLHBEWEE(F “G19
WO HO;”. &S ULEFT,

For cylindrical interpolation, it is necessary to specify the

Positioning to the point where
grooving is started

Starting of the grooving
Feedrate is 50 mm/min, specified in
the G98 (feed per minute) mode.

Selecting the machining plane (ZC
plane)

When specifying circular command
(G02 or GO3) between the rotary
axis (C-axis) and linear axis (Z-axis)
in the cylindrical interpolation mode,
it is necessary to select a plane.

If the Z- and C-axis movements are
not required, specify as “G19 WO
HO;”. This is necessary because Z-
and C-axis commands must be
specified after the G19 command.
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GO7.1(G107) C50.0; veereeereeeereeseeeeseseeseseeseseesseeeen

CO5.416; ...

<hnT

G02 Z-14.0 C100.0 R4.0;
G01 Z-36.0;

G03 Z-40.0 C104.583 R4.0;
G01 C195.416;

G03 Z2-36.0 C200.0 R4.0;
G01 Z2-14.0;

G02 Z-10.0 C204.584 R4.0;
G01 C360.0;

GO7.1(G107) CO; oooreereereeeeeseeeeesresseesssssessesssessssnns

X115.0;

G00 G99 X200.0 Z100.0 M05;
G18 U0 WO M46;

MO1;

HE#HET— RiES
J—UDBERE (BEK) & ¢100 7%
DT, HEOHEZEIE50mm TI,

AE#EEE—RExXv oIS
FCTEHMOOE. DED CEHODE
HUAEE Z#HoEs = 2REEIE

HE#EE—R*rotil

Calling the cylindrical interpolation
mode

As the diameter of the workpiece
(groove bottom) is 100 mm, the
cylinder radius is 50 mm.

Machining is carried out by
synchronizing spindle rotation
(C-axis indexing) and Z-axis
movement until canceling the
cylindrical interpolation mode.

Canceling the cylindrical
interpolation mode

2-10
G13.1 (G113) REEHEBEETE—RrFvr>EIL

G12.1 (G112) BEFEMEE—F (BIREMI).

G12.1 (G112) Polar Coordinate Interpolation (Notching),
G13.1 (G113) Polar Coordinate Interpolation Cancel

PIREMIT &, EROLSIC. T—7 DigE% WK IC
BIOhHITMIDZ T,
EETEAEEI St G121 (G112) 285 L T, REE
BEE—RICLE T,

BEEZHEET— R, FEDp < D ELEEETED X
BOXDERASEEZIENTEET,

s

“Notching” means cutting the workpiece face to make a
contoured shape.

After starting the rotary tool, specify the G12.1 (G112)
command to select polar coordinate interpolation mode.

It is possible to synchronize the spindle revolution (slow speed)
with X-axis feedrate of the rotary tool in the polar coordinate
interpolation mode.

] noTE

1. G121 (G112). G13.1 (G113) (F. MC tIRHB LY TR TOD
MHMERTEEXY,

2. BEAZEHEET— R, X #IFERE.
EERETESLTLLLET W,

CHIIAETIFBRLIVUD

3. G12.1(G112), G13.1 (G113) &, BHT7AOv I/ THESL TS
Lo

4, BEFEFEET— RPICFIVIEIZTS5BE. AERZ L J, KT
ERIZHEZEDOT7 RLAFTERMICL > TEBDET,

BRI X B
XY FHEABL, AMEROZ RLRE]LJICRDET,
(BRI DR TE)

1. The G12.1 (G112) and G13.1 (G113) commands can be used only
with the MC type or Y-axis specification machines.

2. In the polar coordinate interpolation mode, X-axis value should be
specified in diameter and C-axis value should be specified in “mm”
in radius, not in “°” (angle).

3. The G12.1 (G112) and G13.1 (G113) commands must be specified
in a block without other commands.

4. When an arc cutting is executed in the polar coordinate
interpolation mode, addresses to indicate the arc radius are
determined according to the axis name of the linear axis.

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

Since circular interpolation is assumed to be executed in the XY
plane, addresses | and J are used to specify the arc radius.
(Default setting)
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EARERD Y B
YZFEEHBZL, FBIEEOT KL RF I, KIZRD XTI,

[ERZEVWA:: S
ZXFHEAZUL, BIMFEEOY RLAFLKIZBDET,

fef2U. A¥ERIE 7 RL AR TES IS EHTEEXT,

5 MEEMEET—NFPIC. EEROZEE (G50, G52, G53, G54 ~
G972 &) FThRRWVWTLIZE W,

6. MEEMEIET— NP, GO0 IFESTE £ A, BEEHBHE—NR
FRICIESTZE2GI—RETRILRLED,
GO01, G02, G03, G04, G40, G41, G42, G65, G66, G67, G98, G99

7. TEEMEE—FPHZWVEEFHHERBEE—FhiC, G121
(G112). G131 (G113) RERTEEE A,

G121 (G112). G13.1 (G113) &, ITERBEE—RHDWIEE
FHERBEE—RAFT P EILESNTVWERETESLTLLE
=0\,

8. 'BRATEY L BEED X ICIK. EEHAOHSIYERSER
FMETOLEEGRIEFRLERTOEMEREL LIV, i, ‘&
RAZ7Ey N BHEO R ICIFE EEIEOXREZHREL T
=AW

9. FE2EXFWAMLKOEM TIE. 52 T#AlT 6 mEEmEEENE
BTEEd, 2L, YAV LRERT 2581E. CEHIOD +/-
OAMICHER LTSV,

L) z#his £0CHOD +/-DAMIEDVWTIE OS5 L TORS
WMOEXS " (59 —)

il :
G12.1 (G112), G13.1 (G113) DERAAE

P20 DTV RINZEFEALT, TROFEK A->B->C—
Do>E—A) DUREMIZITVWET,

20

O1;

N1;

M45;

G28 HO;

G00 T0101;
G97 S100 M13;

If the Y-axis is taken as the linear axis:
Since circular interpolation is assumed to be executed in the YZ
plane, addresses J and K are used to specify the arc radius.

If the Z-axis is taken as the linear axis:
Since circular interpolation is assumed to be executed in the ZX
plane, addresses | and K are used to specify the arc radius.

Note an arc radius may be specified using address R.

In the polar coordinate interpolation mode, never change the
coordinate system (G50, G52, G53, G54 - G59, etc.).

In the polar coordinate interpolation mode, the GO0 command
cannot be specified. Only the following G codes can be specified.
G01, G02, G03, G04, G40, G41, G42, G65, G66, G67, G98, and
G99

In the cutter radius offset mode or the automatic tool nose radius
offset mode, the G12.1 (G112) and G13.1 (G113) commands
cannot be specified.

Before specifying the G12.1 (G112) or G13.1 (G113) command,
cancel the cutter radius offset mode or the automatic tool nose
radius offset mode.

For “X” of the ‘TOOL GEOMETRY OFFSET’ screen, set the
distance from the center of spindle to the center of a rotary tool
with the turret returned to the zero point. For “R” of the “TOOL
GEOMETRY OFFSET screen, set the radius of the rotary tool.

With the headstock 2 specification machine, the polar coordinate
interpolation function can also be used on the spindle 2 side. If the
polar coordinate interpolation function is used in the operation at
spindle 2, pay attention to the “+/-" direction of the C-axis.

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

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

Example:

Programming using G12.1 (G112) and G13.1 (G113)
Notching to machine 50 mm x 50 mm square (A > B —> C
— D = E — A) using the 20 mm dia. end mill.

¢80
Y
>

X80.0 Z30.0; oo PIRENTORBAE ICHIERS Positioning to the point where

notching is started
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G98 G01 Z-20.0 F100;
G18;

G12.1(G112); e

C25.0;

CO;

Z7-20.0 R TYHAH

BERHEE— RETLEDXD
EEICELE T, TEALEHEL X
ERS

Cutting into Z-20.0

Calling the polar coordinate
interpolation mode

The spindle rotates synchronized
with the feedrate of the cutting
tool.

@®OA A>B—>C—>D-E—> A®JEC Cuttinginthe orderof A—B— C
@B iIT -D—-E—-A

®cC ASIC77O0—F9 5 & =(CEHE) Inapproach to point A, the

@D HNSERFBEZFREIBLET, automatic tool nose radius offset
®E function is turned on.

® A

@ Bt NERBIETFF I Canceling the automatic tool nose

TE% X100.0 FTHEMULET,

BEEHEE—RFr o/l

radius offset function; the cutting
tool is retracted to X100.0.

Canceling the polar coordinate
interpolation mode

2-11

G17, G18, G19 T FHE#ER

G17, G18, G19 Selecting Plane for Machining

ARl TEZEMIE. 8LORHFZTSEEIC. EDF
EIC U TZDEEDEI < DNVERIBENH D KT,

EHIMNI T, —fRHIC G18 D ZX FETMIULE T,
S—UYIMITE. XYFEY YZFETESLRITNIES

5BWEEIC, G17,G19 =BG LET,

When executing circular arc cutting, a tool radius offset, or
drilling, it is necessary to select the plane in which the called
function is to be executed.

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

For milling, specify G17 or G19 depending on whether the

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

X (U) X (U)
Y
\ Y V) o [
G19 | /19 |
—z (W) <4 szW) -zw) <Mz w)
G18 G17 !
/ Y G18
"4
/ +Y (V) Y (V) \
-X(U) -X(U)
C I A XY EHE XY plane
(€ k- S X FE (BREAR) ZX plane (selected when power is turned
on)
G119 e YZ FmE YZ plane

L) #itmsE x — Hh—oEuRsinE

as

m Instruction manual from the NC unit manufacturer

] NoTE

1.

Y B3 Y SRR DHERRIC

AEFINTNET,

55 2 THNIFES 2 TEBEROEMICD

HMOBBIET ETPEHERICERRTY,

G17G02X_ Y R F_;

1. The Y-axis is featured on Y-axis specification machines only and
headstock 2 is featured on headstock 2 specification machines
only.

2. Axis movement commands are not affected by the plane selection.
G17G02 X_Y_R_F_;
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Go1Z_;

XY FEICEFRG Z#HIEBBL T,

3. MHII#ERE (G02, GO3) #igRT S & =ic, G17,G18, G19 T&IRL 3.
FEFEUANDOEEIEST D E. 7o—A (P113) ICRDET,

4, MEEE#AAHD. @O, 3—F R EAFEEEY A7/l 8 4.
—FEEEY A7) (G0, G2, G94) (& ZX FETHOMITS> Z &M
TEFXJ, ZOMOFETESI D&, 77—L4A (P113) &b

ESER

G01Z_;

The Z-axis moves independently of the selected plane.

When specifying a circular interpolation command (G02, G03), an
alarm (P113) occurs if an axis of other than the plane selected with

G17, G18, G19 is specified.

Direct drawing dimension programming, chamfering, corner R,
multiple repetitive canned cycles, and simple canned cycles (G90,
G92, G94) are enabled only on the ZX plane. Specifying these

functions on other planes causes alarm (P113).

2-12

G2 ANPZ—RANA—9I7F Ty I8EE - A,

G23 ANP—RAMAOA—VF v IHEE - A7 (AT>3aV)
G22 Stored Stroke Check Function ON,
G23 Stored Stroke Check Function OFF (Option)

G22 ZiERT

G223 ZIEST DL, G2 lFFvrEILShET,

D=0 Fr v 7IcTENTHY 2 &z T WEE,
G2 TTLEOBEBRIFARZEREL I,

g

RN

REUVCEIERICTENAZERIICT
T—LDFEL. BHIMEIELET,

By specifying the G22 command, just before a cutting tool

enters the defined entry-inhibition area, an alarm occurs and
the machine stops.

command.

The G22 mode can be canceled by executing the G23

To eliminate interference between the cutting tool and the
chuck or a workpiece, set the tool entry prohibition zone using

the G22 command.

] NoTE

TEOBEBRIERIKICIE M " & R ARHD T,
COMAL T IS D W T IR ERE,

G22 X_

G23;

Y_Z_|I_J K ;

CHREN ICDWTIRA IV I VIR DETD,

specified zone.

TEOBEREIFBEIZORBAS
HEMESNS DR, DEDBEEICEKRRS
N3BREIEEZIESLET,
fci2U. PRLUZAX Z¥EEEZIESLUET,

TEOBEEILBBDRT =

HME RS DR, DX DBEEICKRRS
NEEMEREEZESLET,

ferEUe ZRLRA ¥ EEZETLEY,

<E R >
<Tool Entry Prohibition Zone>

The tool entry prohibition zone is established “outside” or “inside” the

“Outside” is standard and “inside” is optional.

Start point of the tool entry prohibition zone.
To define the zone, use the distance from
the machine zero point. That is, specify the
coordinate values in the machine coordinate
system which are displayed on the screen.
Note that a radial value should be specified
with address X.

End point of the tool entry prohibition zone.
To define the zone, use the distance from
the machine zero point. That is, specify the
coordinate values in the machine coordinate
system which are displayed on the screen.
Note that a radial value should be specified
with address |.
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VA3

ANP—RZAMNO—9F v Ve 2ERATZEER, BR
ZRAUE, HIBRERERETo>TLREEIV, BHE
RERETDOHEVWE, ANP—RAMO—7F v 7HEL
EETEFEA.

[ D H%IE]

s

/\ cAuUTION

When using the stored stroke check function, always
execute a machine zero return operation after switching
the power ON, otherwise the function will not be valid.
[Machine damage]

] noTE

1. ZRLAYV) & YBAHTORMESTEET,

2. GROESIEHVT. X Y 2" & J K ICRERIESBD
g_o
e X>1Y>J Z>K (XIFEERE)
e X—I>2mm,Y-J>2mm, Z-K>2mm (X [Z¥ZE(E)
e Z I, TROKSBEEZRELET,

(180.0, J-20.0, K-80.0)

/

(X100, Y20.0, Z-40.0)

+ X100.0 >180.0
« Z-40.0 > K-80.0

LREEINELEND & REBBESARESNE T,

3. TEOBEBHEILFEFHICIE M " & "AR " B"HDET, Inid.,
JXZ X —% No. 1300.0 TEREL £,

4. “G22_ ;" & "G23" FEMTOV I TERL TS,

5. GROIERTX 27 &' K" ERUECT 2. TEOBE
BILEERERESNTEE Ao
e PRLZX Z LKDfEZE “0” ICUTBE. MINTEDOREEHEE
1B (IB#) O & =(F, IRTOEBNITEDBENLE IF1EIE
IZ2D, RANITEDBRESEILREE (AT 3y) OEER
TEOBRHREIBEHIREINETEA

e PRLZAX Z I, KDEZ "0 LN UicBE., TEOBHEIL
BIHIERESNETE A
6. GRICE>TNIA=FICAAINIEIE. BREZZEUTHH
ZFETA, BE. EREHRALTH G2 FEMTY,

G2 IE K 2 TIRGA=FICAANSNIAEZEIICT 2HE (.
G223 ZIES L TLIEE W,

P et R A N BB BRI TENEAT 3£ 2 2 TELE L.
B 75— ANERSNET,
COEE IEMBBU TS AREHOAMICIZIT. TEEZR
BIETEZIENTEZXT,
FEHTHEOHMEICTEZBHSE, BENARILO =] (UEYF)
F—EETETS—LEBRINET,

Al

Address Y(V) can be specified with Y-axis specifications only.
When specifying the values for X, Y, Z, I, J, and K for a G22
command, the following restrictions apply.

e X>1,Y>J, Z>K(X: Inradius)

e X=1>2mm,Y-J>2mm,Z-K>2mm (X: Inradius)
To set the zone as illustrated below, for example:

+X

+Z

+Y

+ 100.0 - (80.0) = 20.0 > 2 mm
« -40.0 - (-80.0) = 40.0 > 2 mm

The tool entry prohibition zone is established “outside” or “inside”
the specified zone.

Where the tool entry prohibition zone is set “outside” or “inside” is
determined by the setting for parameter No. 1300.0.

The G22 and G23 commands must be specified in a block without
other commands.

If the same values are set for “X_ Z_" and “|_ K_" following the G22
command, the tool entry prohibition zone is not set.

« If the values of addresses X, Z, |, and K are all “0”, the entire
area is set as the tool entry prohibition zone if the tool entry
prohibition zone is established “outside” the specified zone
(standard). If the tool entry prohibition zone is established
“inside” the specified zone (option), the tool entry prohibition
zone is not established.

+ If the values of addresses X, Z, |, and K are not “0”, the tool entry
prohibition zone is not established.

Tool entry prohibition zone specified with G22 is set in parameters.
The value set in parameters are not lost even if the power is turned
off.

To cancel the values set for parameters with G22, specify G23.

If a cutting tool enters the tool entry prohibition zone specified with
G22, an alarm is displayed on the screen and the machine stops.
In this case, the cutting tool can be moved only in the opposite
direction in which the cutting tool has been moved.

The alarm state can be cleared by pressing the | /| (RESET) key
on the operation panel after moving the cutting tool outside the tool
entry prohibition zone manually.
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i : Example:
G22, G23 DfERAE Programming using G22 and G23
TRIO&LSHTEOREEILEHZRELET, To set the zone as illustrated below.
(X100.0, Y20.0, Z-40.0)
+X
+Z )
(180.0, J-20.0, K-80.0)
+Y
O1;
N1;
GO0 G2B UO WO; ..t X, Z iR S5 R Machine zero return of the X- and
Z-axes
G22 X100.0 Y20.0 Z-40.0 180.0 J-20.0 K-80.0; ...... KO LS5 TEOBEEILSEE, Setting the tool entry prohibition
HELTE zone as illustrated above
G50 S2000;
GO00 T0101;
mI>0o> A0 Machining program
G23; . eereei e e TEOBEE FEEOHZTEEZF+  Canceling the tool entry prohibition
Vel zone

2-13 G27Rm (L77LYAR) BRFzvy
G27 Zero (Reference Position) Return Check

G27 ZiIEHIT D&, BELCHOERSERT TR, RREBFRZR  On specification of the G27 command, when the specified axis

SVTNETTEDOT, BRICERLUEHIESH ZERT S is returned to the zero point, the corresponding status indicator

ZENTEET, HIZIE. EREASHNHSHEHEL., ERIERESIC is illuminated, allowing you to check if the axis has returned to

R2&5IEMI7O7ZL%ZERLTRIFIX. 207077 the zero point. For example, if a program in which the specified

LEETHEEBERICERUCHOE SN ZHR TSI ENT  axis starts from the machine zero point and returns to the

=X, machine zero point is created, the return of the axis to the
machine zero point can be checked after executing the
program.

G27 X(U)_Y(V)_Z(W)_P1(P2, P3, P4);

G27 e BaERF-vIIES Zero return check
KoYy Z oo BELRERIET8#HDIES (77Y YU 1— K~ Specifying the axis to be returned to the zero
54 point (absolute command)
U, VW e BERERITI8HDIES (1> L X% Specifying the axis to be returned to the zero
JLIES point (incremental command)
P s HWWESERF VY Machine zero return check
P EoREERFT VY Second zero return check
P s EIREERFT VY Third zero return check
P4 o FAREERFT VY Fourth zero return check
um ] noTE
1. PESZERLUICSA, BRRRERF v I/ESERDET, 1. Ifthe P command is omitted, it is assumed that a machine zero
return check command is specified.
2. FARICRSERF -y INTE 28T, FABEEELEICEIDE 2. The number of axes whose zero point returns can be checked
ER simultaneously depends on the number of axes which can be
controlled simultaneously.
3. EBEETRICERICEEL TWAWES, 7T—L40 (P434) "FE4E 3. An alarm (P434) occurs if the zero point is not reached after the

LEI, command is completed.
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214 G @WEmR (L77LYAR) EF. G30$E 23,4 Fm (L77LYAR) EF
G28 Machine Zero (Reference Position) Return, G30 Second (Third or Fourth) Zero (Reference

Position) Return

G28, G30 MIFTIC LD, HmiFiESINIABE (FREA) IC
BXDTHBRD Ufctt. BEIMICHEBERESRH D WIEE 2,
F3 BARRCEZHZEBRIEDZIENTEFT,

TLy Ay REEERICTEYRLIDNT =7, Frvis
SOBERBEETHIBBENNHDEE, HHWIT—7
DER. VIDKTOREGEZITS ESICERLET,

1. EHERERR

Machine zero point
G28 X(U)_Y(V)_Z(W)_;
2. F2RAER
Second zero point
G30 X(U)_Y(V)_Z(W)_;
3 %3 BL4RRER
Third and fourth zero point
G30 P3(P4) X(U)_Y(V)_Z(W)_;

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 if the tool and/or tool holder may
interfere with the workpiece, chuck, or fixture while the turret is
rotating, for mounting/removing a workpiece, or for removing
chips.

¢ G28 o MR SERES Calls the machine zero return mode.
© G30 o F2REERES (J8SX—% No.2038 [c Calls the second zero return mode. (The

RENDE)

second zero point coordinate values must
be set for parameter No. 2038.)

................................ £ I3FRLAERIES (VST X—% No. 2039 (C Calls the third zero return mode. (The third

zero point coordinate values must be set for
parameter No. 2039.)

fourth zero point coordinate values must be
set for parameter No. 2040.)

% 3. B 4 75 Specifies the axes to be returned to the

HRIE2E0iEsS (77U 1—~iE4S) machine zero point or, the second, third, or

fourth zero point. (absolute command)

] NoTE

Numeric value specified following addresses X, Y
and Z indicates the coordinate value of the
intermediate point.

- G30 P3
BTEHNE)
¢ G300 P4 oo %4 HRERIES (UUTX—% No.2040 [c  Calls the fourth zero return mode. (The
BEHNE)
¢ X, Yo Z e IR REIRD 2 WEE 2,
g
X, Y, Z, I < BB, PRS0EZEETY,
e U, VW o IR REIRD 2 WEE 2,

% 3. % 4 75 Specifies the axes to be returned to the

BIRIE58HDIES (1> L X>%)LFE machine zero point or, the second, third, or

)

L am

fourth zero point. (incremental command)

] NoTE

UV, WICHE< #fBld. FRROBZEBETY, Numeric value specified following addresses U, V,

as

and W indicates the coordinate value of the
intermediate point.

] NoTE

FRLZYWV) & YHABRTORESTEET,

Address Y(V) can be specified with Y-axis specifications only.
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1. G28,G30 ZfFAU CHEMBI SEHEERERL LT
#2, B3, F4RRICERSEZIESIE. “G28 U0 VO
WO;” DESIEA VI LAVIILTIERULTLEZ W,
“G28X0Y02Z20;” DLSICFPTVY 21— TSI L.
MIFESZRBEL CTBRESEIEE 2, 3. F4FES
ICBEHITIHTEOEENLHD XTI,

2. MRA/FE2EHE BH#) ORAERETSIEEE. &
9 “G330” ZI/HLTLIEE L,
“G28 B0” ZIER I3 LMIERZRHL THRESAND
B§I5kd). BohBEZULTFHIIEETNHHBEDF
ER

/\ cAUTION

1. When returning the axis to the machine zero point or
the second third or fourth zero point from the present
positions by using G28 or G30 command, use
incremental command such as “G28 U0 VO WO0;”. If the
absolute command such as “G28 X0 Y0 Z0;” is
specified, the axes first move to the workpiece zero
point before returning to the machine zero point or the
second, third or fourth zero point and this may cause
interference.

2. Always specify “G330” to return the tailstock/
headstock 2 (B-axis) to the zero point.
If the “G28 B0” command is specified, the B-axis
returns to the machine zero point via the workpiece
zero point. The axis may move in an unexpected
direction and may cause interference.

G31 A¥ v THEE
G31 Skip Function

2-15

G31 ZESIT D&, GOl B EAKICEREH L £9, G31
BSDRPICHAIHIS ATy IEENANINDE EOD
BEEDIELTRDOTOY I ZETLET,

AFdy THEER. T DFEZNET D ESREICERL
£,

@ mromIross acikERLEEA,
G31 X(U)_Z(W)_F_;

X(U), Z(W) oo BB D& m EEE(E
F o EDEE (mm/min)

Bl :

G31 DRDTAY IWA VI LAVF RS FTV
Uai—MESHICE>T, ROEEBD, XAFvTESD
A R DEIENRBD XTI,

1. AV LAVHIIESDES
G31 W100.0 F100;

U50.0;

CITREYTESH AL
Skip signal was input here.

100.0

2 77VYa—hESDEE
G31 Z200.0 F100;

When G31 is specified, the axes move along a straight line
same as the GO1 command. If the skip signal is input externally
during the G31 mode, current movement is stopped and the
program advances to the next block ignoring the remaining
distance.

The skip function is used to measure the workpiece dimension.

@ G31 is not used in the ordinary machining program.

Coordinate values of the end point of
movement

Feedrate (mm/min)

Example:
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. Inincremental mode
G31 W100.0 F100;

U50.0;

EBROEE

Actual Motion

AFY TEFDASBNWESE
Motion without Skip Signal

2. In absolute mode
G31 Z200.0 F100;
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X100.0;

X100.0
P X

|
ZTTRFYIESP AT :
Skip signal was input here. |

|

|

|

|

° — > 7200.0

3. 2WMOF TV 1 - PERDEE
G312200.0 F100;
X100.0 Z300.0;

A
ZITRFYTIESHASL
Skip signal was input here.

100 (100, 300)

s

X100.0;

EROE =

Actual Motion

AFxy IEBODALBNWEE
Motion without Skip Signal

3. In absolute mode for 2 axes
G31Z200.0 F100;

X100.0 Z300.0;

EROHE
Actual Motion

AFYTEBDASRKRWEE
Motion without Skip Signal

] NoTE

1. ZRLAFMES SN TULWARWEA, /8T X—% No. 1174 TH
ESNTEIEDEREICHEDFET,
2. G31 7Oy ICIFEEMBRIENDD £ A,

3. G31IEREE. EDA—/NTA RIFMIHT 100% ICEESNET,

G31 IR, R+ 5 UHEEIFENTT,
G31F7yyay R GI—RBEDT, ESLE7AOVYIDHAE
T,

6. G31ESHBRAFY JESMAANINTWS L, G31 IESIFED
SETICEDET, £fe. G311 7OV IR TETAF Y THESHA
ASNBHh-1BEIF. BHESE T CGHETERTICKRDE
g_o

7. ALERMBEE—RPICG31 2IERT D L. 7F—LA (P608) h'HF
HEUFT,

8. FRLAFDIESNHEL, /XS5 A—% No 1174 DERED 0" D &
ZlE, 7Z7—L (PE03) MEELFT,

9. XY VOY VBB, ZBOANERINTWEESRIFE. X
Fy IESEERLTCIOVIDREEFTRITLET,

1. If address F is not specified, the feedrate set in the parameter No.
1174 is applied.

2. Inthe G31 block, automatic acceleration/deceleration is not
applied.

3. Inthe G31 mode, the feedrate override is invalid and fixed at
100%.

4. Inthe G31 mode, the dry run function is invalid.

5. Since G31 is one-shot G code, it is valid only in the specified block.

6. If the skip signal is input at the beginning of G31, the G31
command is completed immediately. If the skip signal is not input
until the end of the G31 block, the G31 command is completed
when the axis movement command is completed.

7. If G31 is specified in the tool nose radius offset mode, an alarm
(P608) occurs.

8. When address F is not specified and “0”is set in the parameter No.
1174, and alarm (P603) occurs.

9. When the machine lock function is valid and only Z-axis is
specified, the skip signal is ignored and the program is executed
up to the last block.

G327y 7ML (E#+.D)
G32 Tapping (at Center of Spindle)

2-16

T (D—750) Yy FTRUEINIT &=,
G2 ZERLET,

The G32 command is used to execute a tapping cycle at the
center of the spindle (workpiece).
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o=
A FE
NECHETEI#HO—MEESZF>THS Z #HHEEL
FITDTY VIODHUEICE > TRIELHIET IEAHH
DET, CTDIBH. INTA—4 No.12706=1IcF3ZET
—MOEESZFLTIC ZHERBIBICENTEET, I
U, RUEIDIMIICEWVWT G32 &L THESIT B BAIC
XEZELUVLETOT, +EBELTLIEZ W, FH#HHRLA
DYy 7MIICIIRAPR Y yEY T VI EHBULET,

g

/\ cAUTION

Depending on the length of the tapper, damage to the tool
may occur as the Z-axis waits for the spindle “one
revolution” signal when at the bottom of the hole. In this
case, setting parameter No. 1270.6 to 1 enables the Z-axis
to return movement without waiting for the “one
revolution” signal. However, extra care is required when
specifying G32 continuously for threading operations. A
synchronized tapping cycle is recommended for tapping
at the spindle center.

] NoTE

GRZEHLTIYYTMIZTS>EER, v/ E®@BLEY,

G32Z(W)_F_;

0 G32 i Yy TINLiES
O e 5y TINT DR S 7 EEE
O W e
&AM
L SRS EwF (mm)

]
G32 DYy 7MIL%ZE{T3BE. Iy /NeEALET, Fv/X

ZEALIES. ZHMERBIESEE. FYNBHUTER
BICBDET, ZHZRBRIEIUBRY v/\OBUVEZE
BULTERLTLLEZ WL,

WRITRE D=7 DTS, &R, HiROWRIE]

T

Sy IIMTORBENSKRT AETOIER

A tapper should be used when executing tapping by specifying the G32
command.

Calls the tapping operation.

Specifies the Z-coordinate of the tapping
end point.

Specifies the distance and direction from the
start point to the end point of tapping.

Specifies the pitch of thread to be cut (mm).

/\ cAUTION

For the tapping cycle called by G32, a tapper is used. In
this case, the return movement of the Z-axis from the
bottom of the machined hole is made with the tapper
extended. Therefore, the position where the Z-axis
reaches in the return movement must be determined
taking into consideration the extending length of the
tapper.

[Collision or interference of cutting tools and a workpiece/
Machine damage]

] NoTE

1. Zy7hIA, THMOEEERERFI—ETHEINEBDEEA. L
fehS> T, GI7 TEHMEREZESL TS W,

2. ZYyITMIRICEDREPIHOGEENIELTEE, —ED
By FoRUMINGWeed, Fy TIIH, EDA—/NTA R
BLOTHA—NTARIF100% ICEEENET,

3. Y TMIR, —KELEZT>TH, ZHZRRSEBMUEAD
BRBENMRT T2 TELELE A,

4. GRTHYYIMIZTSHE. NETIHOEREZELESE TS
rEW, oo NENS ZEZzREZE2HEG. ARUDEEE
MO4, ERUDEZEFE M3 ZIERTLTIEE W,

5. PRLAFIK #ATZYyTOEY FEERLTIRLE W,

1. The spindle speed must be kept constant during the execution of a
tapping cycle. Therefore, specify the G97 command to keep
spindle speed constant.

2. During the execution of a tapping cycle called by G32, feedrate
override and spindle speed override values are fixed to 100%
because a fixed lead thread cannot be cut if feedrate or spindle
speed is changed during the tapping cycle.

3. The cycle does not stop until the Z-axis returns to the specified
return point even if the automatic operation button [STOP]
(Stop) is pressed during the execution of a tapping cycle.

4. In a tapping cycle called by G32, the spindle must be stopped at
the bottom of the machined hole. To extract the tapping tool from
the machine hole, specify M04 when cutting a right-hand thread or
MO03 when cutting a left-hand thread.

5. Specify the pitch of the tap to be used for address F.
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G32 TOY Y 7IIIcH T ZEEEE

Cautions on Programming Tapping Using G32

ROz ILoiES

G32 TH v TIMLZIT>%mA.

EDESBESICRY TILZE

Dwell Command

The following explains in what situation the dwell command

BRI 20N %EFBELETS, should be used in the G32 tapping cycle.
FD?NiIfL b ) BSLEW To be Specified Not Required
IEFDR B@n Blind Hole Through Hole
&y TIRD
2N
Tap hole
shape % %
A FEIAMEST FIRR) & | SICHIBRRL Built-in depth sizing No special restriction
Tapper BNE device
ZEDEDEIES LD ZENDxEDEIESLD Tapper is pulled into the Tapper is extended from
w0 (BR) £ 5w RO/ () A | hole from the feed stop the feed stop point of
IF. 7NOHICE| >/ DIA | EEIL £ 9, point of Z-axis by the Z-axis.
FNET, RESNME | ¥ v/UTIE 20 ~30mm | amount of tapper Tapper has allowance to
Sy D | V2R FHETZE, Fy | BEOHBUVZREBNG D | extension. When the extend 20 to 30 mm. But,
[0 JSRDEIFIREBIE | £IH. ERRICEDIRE | tapper is extended by the | actual extension amount
Tapper LT, Yy JicEEnxE | EOSNIEKTEFXE | set amount, the depth cannot be judged.
extension G2 Bh, IBESIN | Ao sizing device built in the
amount TSR ORUINTIATA tapper functions and
£, rotation is not transmitted

to the tap, then tapping of
specified depth is carried
out.

TYNEERATHEEDIEER

MIANAEBEEL TWRGEEIE. NETY v/\OEHILHH
BEBROTHEETEEI, ULHML. EEFDOROHBEIE T
TS EISITERCBWAES ET &, Yy TOHEBICHED

BHDHEI,

CDOESBEBEERRTZHEELT, EEDRITIESY v/
AMICEST FIR) EEEEALAALLDOEFERLET,
ETEBENRULLCY v/IOAHFZOTITIE. RD F1, Fe, F3 @

Precautions on Using Tapper

When carrying out tapping in a through hole, extension of
tapper tip at the hole bottom can be ignored. However, in the
case of a blind hole, if the tapper should extend beyond the

depth of the prepared hole, it will cause the tap to be damaged.

To avoid such a problem, use the tapper with built-in depth
sizing device for tapping a blind hole.
The following distances of F1, F2, and F3 are specified in the

BERENEH I N TWVWET, catalog of the tapper with built-in depth sizing device.
FLLE LR
Fi1 | Hy TIRT—TlcUf->TEBWTZS &L | Necessary if the tap fails to be engaged with
Contraction fceE. BbULBWLWEENEWESICHET | the workpiece positively at the start of
EXR tapping.
Fo HRE NETOEVOETYT, Tl (A1 U) % | Extension amount at the hole bottom. This

Extension amount

ER

WK (ERU) ORUEICAED X

thread).

is an extension amount of a tapper in
normal spindle rotation (for right-hand
thread) or reverse rotation (for left-hand
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F3 Yy IN5IEEMBE | BRUDHEG. T@#HEERL TN Sk | Forright-hand thread:

ZDHRRE % EZEOWIEROBUOETT, This is an extension amount of a tapper

Extension amount when ERUDBEE. TEMNEEL T SikF | when the tapping tool leaves the workpiece

the tap is pulled out LEEDFEGERBOBUOETT, while the spindle is rotating in the reverse
direction.

For left-hand thread:

This is an extension amount of a tapper
when the tapping tool leaves the workpiece
while the spindle is rotating in the normal

direction.
IEFEFDORTRUDERSZERICIMIULEWES To Finish Tapping at Correct Depth in Blind Hole
ETEBMEDS v/VEFERLUTMNITSEEE, ROLD  When machining a threaded hole with the tapper equipped with
IKLUT ZEeBBI B2 UBR L UNERZRHET, depth sizing device, obtain the Z-axis return point and the point

of the hole bottom to be specified in a program in the manner

indicated below.

T ] NoTE

LT OFBIIH ETERETHD., 7T—T7OMEBELTANDORICED  The explanation given below shows the theoretical value. The depth of
Yy TORSFEDLDFT, tapped hole will vary depending on workpiece material and prepared
hole diameter in actual operation.

s ZEiEBIES B BAIE
Z>F2+F3

s NERDALE .
7 =
- (MELEDYY 7ORE -Fo+ 9y 7OBNMEILORS)

Fa:
FEROMRVE (GRl). YEROMRUE (ERl)

F3:
PEROMUE (GRU). EEROHRUE (ERU)

i
G32 DfERAE (v 7iNI)

T—o/m0 (FEFPL) IT. M8 xP1.25, BRI 20 mm D
5w 7T % G32 TITWXE Y,

TFU

$6.8 mm, RE 30 mm

=R AVA

Fo (EERDMEUE) =5mm

F3 (SERFDMERUE) =7 mm

Yy T7OBMEFHDORS : 5mm

e Z-axis return point

Z>F2+F3

Hole bottom position

Z=

— (Depth of tapping specified in the drawing — F2 + tap engaging
length)

F2:

Extension amount in normal rotation (right-hand thread), extension
amount in reverse rotation (left-hand thread)

F3:

Extension amount in reverse rotation (right-hand thread), extension
amount in normal rotation (left-hand thread)

Example:

Programming using G32 (Tapping)

To carry out tapping of M8 x P1.25, and 20 mm deep at the
center of the spindle (workpiece) in the G32 mode.
Prepared hole:

6.8 mm dia., depth 30 mm

Tapper to be used:

F2 (extension amount in normal rotation) =5 mm

F3 (extension amount in reverse rotation) = 7 mm

Tap engaging length: 5 mm

O1;
N1;
GO00 T0101;
G9I7 S300 MO3S;.....ceviiirieirrirn e 300 min~! OEEERETE 1 & E Starting the spindle 1 in the normal
#r direction at 300 min~"
XO Z15.0; e (X0,Z15.0) ICTEMNE%D ¢fiyE Positioning at (X0, Z15.0) at a rapid
ReH traverse rate
G32 Z-20.0 F1.25; ....cciiiiiecreeeeeeccereee e & FHNT %R Executing the tapping cycle (G32)
« Z-20.0 « Z-20.0
Z=- (Y TDRE -F2 Z = — (“Depth of tap™ F2 + “Tap
+ 5y TORAESHORS) engaging length”) = - (20 - 5 +5)
=_(20-5 + 5) = =20 (mm) =-20 (mm)
.« F1.25 * F1.25
Ew F 1.25 mm Pitch 1.25 mm
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(107 0 R S SRS ETEED F2 (F&EEBEOBOE) Dwell at the bottom of the hole to
25w ICEfIET f-6hic, 7vE  allow the tapper to extend F2
TRYT)L (extension amount in normal
+ U0.8 rotation) set by the depth sizing
device
60(#) xF .
koo - 0B xF - U0
FxS
60 x5 _ 60 (sec) x F,
~ T1.25% 300 Dwell= —F%75
= 0.8(7) - 60x5
g 1.25% 300
= 0.8 (sec)
MOS; e FEH D OER = 1 Stopping the spindle
Z1I5.0MO4G ;... FiEWE ST T, Z15.0 T ¢T B Starting the spindle in the reverse
%R direction and returning the tool to
+ 7150 Z15.0

Z>F2+F3=5+7=12(mm) < Z15.0
ZlE12mm & HhKEVVEINNE Z>F2+F3=5+7=12(mm)
HDOT, Z150 IcLET, Since a value greater than “12”
must be set for Z, “Z215.0” is
@ G3(IFE—FILBGI—RBDT,  specified in the program.
ZO7Ay I THYy TML%zT
WE9, @ Tapping cycle is executed in this
block too since G32 is modal.

G00 X200.0 Z150.0 M05;

2-17 G32RUYIH, G2 LEIDY1UIL
G32 Thread Cutting, G92 Thread Cutting Cycle

m G716 EEFR YD YA VI THERKDIMINTEETD, m G76 Multiple thread cutting cycle can do the same machining.
‘GT6 BAEAR LYID Y7L (346 R—Y) “G76 Multiple Thread Cutting Cycle” (page 346)

<HE>
<0.D. Thread Cutting Cycle>
G321, MDD @—-@ ThlUzdEEICEBSLED, The G32 command is used to execute the thread cutting from
point @ to (3.
RUZEY2 &, AENMIFIT T, HmRITESRLZYID In thread cutting operation, threads are not cut in a single path
ESCI of thread cutting. They are formed by repeating the thread

cutting path several times while changing the cutting position.
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GREFEATIE, BRED-Q,2@—-0,®—~@®, @—>@ %  Ifthe G32 command is used, tool path W —®), @ —>®,

ZORECIEBESLRINIERD £ A, ®—®, and @— @, must be specified repeatedly for each
operation.
@Dy -->---9@
B —= 10
-/
<« -- BxD
Rapid Traverse

«— RUYID

Thread Cutting

G2 d. MDD &S ICRE D->@->@®—->@ % 1H127)LEL  The G92 command generates one cycle of thread cutting paths
T, RUZYZEZICESLET, HER>BRLAITECRLUE D—>@—>®—@. Therefore, in the G92 mode, the thread

2 EEIL, ZOERZIEDT DT TRE cutting cycle is repeated by simply specifying the diameter
D-@-00-@ DHA1IIILZRIERLET, where the cycle is to be executed.
—MERIICIE. G2 DR UYLV IIL=@EALET, Generally, thread cutting is executed in the G92 mode.

1. BETA—T v b (BREERORE)
Standard format (default setting)
<AML—FRUL>
<Straight thread cutting>
G32 Z(W)_F(E)_Q_;

G92 X(U)_Z(W)_F(E)_;
<7F—=/L>

<Tapered thread cutting>

G32 X(U)_Z(W)_F(E)_Q_;
G92 X(U)_ Z(W)_R_F(E)_;
<R270-lRL>

<Scrolled thread cutting on face>
G32 X(U)_F(E)_Q_;

2 FI574—Xv k
F15 format
<AkL—FRU>
<Straight thread cutting>
G32 Z(W)_F(E)_Q_;

G92 X(U)_Z(W)_F(E)_;
<F—=/\hL>

<Tapered thread cutting>

G32 X(U)_Z(W)_F(E)_Q_;
G92 X(U)_Z(W)_I1_F(E)_;
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<Z270-ILRU>
<Scrolled thread cutting on face>

G32 X(U)_F(E)_Q_;

¢ G32 o RUYIDES

¢ BO2 e RUTOYr7ILiES

& X e (G32) :
U D= X EEZ
(G92) :
1 [B1H O YA SRR

@ e U DS Z BEZ

¢ Uy W o (G32) :
RUYID OFRBEAN SR T AETOIER &
yalCl
(G92) :
RPRUYIDHA VI OBRBEANSIKTRET
DEEEEE AM

S T HEED X EAROER (5= 0RRIE
)

O A S RLoU—R

¢ Qe RUUDHBAEDY 7 NAE

Q) 74—y OBz ICDOWT I, ISR ESREE < £y
VU Em "

s

Calls the thread cutting operation.
Callls the thread cutting cycle.

(G32):

Specifies the X coordinate of the thread
cutting end point.

(G92):

Specifies the diameter at which the first
thread cutting cycle is executed.

Specifies the Z coordinate of the thread
cutting end point.

(G32):

Specifies the distance and direction from the
start point to end point of thread cutting.
(G92):

Specifies the distance and direction from the
start point to end point of thread cutting
cycle.

Specifies the tapered size in the X-axis
direction. It is specified using a signed value
in radius.

Specifies the thread lead.
Specifies the angle of shift of the thread
cutting start angle.

m For details on switching the format, refer to the separate volume,
OPERATION MANUAL “Setting Screen”.

] noTE

1. ZRLZAQREZLRUYIDIMNIZTS EEICIESLTLREI W,
2. PRLRQEZERUUDMIZIT>70v I cEIESLTL
EEW, PRLRAQODESZERT DL, RUUIDFAKBAEDY
ThAEECICREDET,
7RLZQDESEHEIK0.001 ~ 360.000 TI,
BB —RRUTDINIETS> & &EF. PRLAETRLDOY —
REBSLTLIEI W,

1. Specify address Q when cutting multi-start threads.

2. Specify address Q for all blocks where multi-start thread is cut. If
address Q is omitted, shift angle of thread cutting start angles is 0°.

3. Address Q programmable range is from 0.001 to 360.000.

4. Specify the thread lead using address E when cutting precision
lead threads.

<AKL—hKRU> <F—/WUal > <Z70—)LRal>
<Straight Thread> <Tapered Thread> <Scroll Thread>
+X +X \
. w A | w A ) U
- N ~1
D S e e L
A Y U2 [ [
U2 X/2
| | Y _ Y
L ] Y

K'\.

S

+Z

RBUYIDE#WA—INTA RICDOWT (A7 3aY)

Thread Cutting Spindle Speed Override (Option)

FHA NS RARY TR UTD OEEHEZEEL TH.
RUYVIDREBRIEEDLDEFHA, e, E#HA—/NZ1 KR
Y2 THRUTD OREHHNEE I NIZBEE. RO LTI HE
WBEICENICHRDET,

Even if the thread cutting speed is changed with the spindle
speed override button, the thread cutting start point is not
changed. If the thread cutting speed is changed with the
spindle speed override button, the change becomes valid when
the next thread cutting operation starts.
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AEERUEICOWT

Incomplete Thread Portion

TEoBIHRABRCFLRICE. SEOY—/RE—FH0
W -BRZITOH. ZOBMTRUTDMIZITS>E, RU
DYNIEH ETHED DEATIE. U — RORTLBEINTE
Yo INZRTE2RUARBE LWWET,

fcEZiE MOAEHSBEEF TR UEYDEY,
YIERDH D A R TIFIE, YD D B R TIKBENIHL D =
H. L1, Lo O REER U TEET,

ZFIT, BRRhUHLEBDE=E. (L1+L+L2) oRkiy)
DREIMNBEICEDFD,

At the start and end of an axis feed, an axis drive servo motor
is automatically accelerated or decelerated. Consequently,
inaccurate thread leads are generated where thread cutting
starts and ends. These areas are referred to as incomplete
thread portions.

To explain incomplete thread portions more completely, thread
cutting from point A to point B is used as an example.

When thread cutting starts from point A, axis feed is
accelerated causing incomplete thread portion for L1.
Similarly, incomplete thread portion is generated for L2
because axis feed is decelerated at point B.

Therefore, to obtain the thread length of L, it is necessary to
carry out thread cutting in the range of (L1 + L + L2).

B . A

L

Ly

TIHED T2 U Y9
End of Thread Cutting Complete Thread Portion Start of Thread Cutting
Lo L4

e URBDRH7

Calculating the Incomplete Thread Portion

FELRUBERRTRDS T ENTEET,

The incomplete thread portions are calculated using the
following formula.

WERLE s e
Approximation Formula wtEA Description
Li: Y1 DATELA UE (mm) L1: Incomplete thread portion
L1 L > N-P-A Lo: Y18 D AT UE (mm) (at the start of thread cutting) (mm)
1800 N: FEhOEEE (min~') L2: Incomplete thread portion
P:U—R (mm) (at the end of thread cutting) (mm)
’ N: Spindle speed (min~")
A=In—— —1 P: Lead (mm)
Lo N RUBE
k> 71800 (In : BZARED) A=n L .
Thread accuracy
(In: Natural logarithm)
ALT (U—RERE
RURBE - Y LI\ =) 1/50 1/100 1/200 1/300
A 2.91 3.61 4.29 4.70
Thread accuracy = ALT(E”OLr inlead) | 4/50 | 17100 | 1/200 | 1/300
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A

‘ 2.91 \ 3.61 \ 4.29 ‘ 4.70 ‘

KBRICIE, TREET—IDTHEPREZZEZ T, 5BELD
%

DREVEBEICLED,

AN

DMREYE 2 THEFERALTCY—IZNIT388. TEY
RV R ENDIRE., DRSS LTV YICFHITZIEZEN
BHBIDTHFERELTLIEEI W, (D8RR / 58 2 F#hivE
{T4%)

In actual programming, the incomplete thread portions should
be taken a little larger than the calculated lengths to avoid
interference between the cutting tool and the workpiece and to
allow for margin for safety.

/\ cAuUTION

If the tailstock or spindle 2 is used for machining a
workpiece, pay sufficient care to avoid interference
between the cutting tools or tool holders and the tailstock
body, the tailstock spindle or the center. (Tailstock
specifications/Spindle 2 tailstock specifications)

RUYIOMIICEY 5 FEEHE

Precautions on Thread Cutting Operation

VAN

RUYIDITHRICEEESIHEES LV [+ (VEYR) F—IC
LB ELEBERTOBRIF. 77—, TEDRERZ LA
NTHSEEICEHBIEHZIT>TLIEEW,

[F3. BEimoigia]

s

/\ cAuUTION

When the [EMERGENCY STOP] (Emergency Stop) button
or the | 7| (RESET) key has been pressed to stop the
machine during a threading operation, carefully feed the
axes after checking the workpiece and cutting tool
carefully for damage.

[Interferences, Machine damage]

] noTE

1. RUEIDDEDEE (U—F) IKld. ROXTEZX SN BHIRN
HHFRT,

R
FSN

N: EEEEEE (min")

R: &RAUHLEEDEE (mm/min)

F:YU—R (mm)

felzU. SNTRHoNZHEIXH L FTHEIEMETT, MIE
HIZE>TIF. BENKRELED—RT7 S —AIKKRZHEPR
COY—RKRMNEULLIMITERWEENHD £, TDLSR5
BITlE. MIEHEZEBLTRIWL,

L) SAMEEE D EEIC DV TIE, “F " (241 R—Y)
2 RUYIDINIH, #E0REOA—NS A REEDTT .

F=NTZARERF ZODREREEZRAAYFICL>TELEIESDHD
TERIE/NRIICHD ET,

3. RUTIDIMIPISED EEPEWHEEREENE(LT D E —ED
By FORUNMTINZWZH, RUEIDIMIH, EDA—/NFA
RELCEWA—/NNTA RIF100% ICEEENET,

4. RUTIDIIAP, THMOEERE E—ETRINIEEBRD XA
Ueht> T GO7 TEHMEEmEEZIET L T LS,

5. GR TRUDYEFZEITSHE. RLTDDROTOY VI 45°
FEICRITEBBIESET > TLIREW, 2L, BEBEEFRU
HomEELDOREL LTS,

6. EFEPUTDDRHFT, RULDOU—RZEBBLRBVTILLE L,

70v Y OMEBMENRERUICED XY,

1. The feedrate (lead) during thread cutting is limited by the value
calculated in the following formula.

R
FSN

N: Spindle speed (min~")

R: Maximum cutting feedrate (mm/min)

F: Lead (mm)

The lead calculated above is the theoretical value. Depending on
the machining conditions, load will become excessive causing a
servo alarm or the thread lead cannot be machined accurately.
Therefore, it is necessary to determine the machining conditions to
meet actual machining status.

m For the maximum cutting feedrate, refer to “F FUNCTION”
(page 241)

2. During the thread cutting operation, the feedrate override setting is
ignored.
Override:
The feedrate override function is used to change the feedrate with
the switch on the operation panel.

3. During the thread cutting cycle, feedrate override and spindle
speed override are fixed to 100% because a fixed lead thread
cannot be cut if feedrate or spindle speed is changed during thread
cutting cycle.

4. Thread cutting must be executed while the spindle rotates at a
fixed speed. Therefore, specify the G97 command to make spindle
speed constant.

5. To execute chamfering of the thread in the G32 mode, specify the
commands to retract the tool in the 45° direction in the block that
follows the thread cutting command block. Chamfer distance must
be sufficient to clear the thread height.

6. During continuous thread cutting operation, do not change the
thread lead.
If the thread lead is changed, incorrect thread is generated at the
portion between the blocks.
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G32 Z-52.0 F2.0;

—®ELzrFre7ay

GO0 X60.0; 070y 7 ERTR, —K
=1k

Z10.0;

9. RIASVEEEEMICI DL, TAOTSLTESINTVSY)

10.

11.

BXDEENERIN. EDA—NSFARIAvFICED, 0~
5000 mm/min ® 21 RETHRE L ILEDERE T, LD INIA
ThnzxEd,

BENLERMBEE—RAICG32, G2 £S5 T 5. —BHICH
BHERBEE—REF v oEILLT. RUYIDIMIETVE
—g_o

GO DENEDE—RFTH>TH, G32,GR EZETT D&,
BEEED ICRRD ET,

G32 Z-52.0 F2.0;

110 G FUNCTIONS

7. G2 DR UEIDINIA, tIHEED TR UUIDMIZ{T>TWSE 7. Ifthe automatic operation button [i= [STOP] (Stop) is pressed
ZlIL—REILEENTDE. TEBEFETCICREDY EIFZTWED while in the G92 thread cutting cycle, the cutting tool immediately
SRIFTXE, ZEHDIBICHESICED T, retracts from the workpiece along the chamfering path and returns

to the start point in the order of the X-axis and the Z-axis.
InzU RS MERBEWWET, This function is called the retract function.
1
Stop Point (The cutting tool stops at this position if the
automatic operation button : [= [STOP] (Stop) is
pressed.)
BEOEEDIEDMNE
Normal Tool Path
- ———- —FELEENMNICEEOTEDHE
Tool Retraction Paths (After pressing
the automatic operation button :
e HF A TOP
End Point Start Point [STOP] (Stop))
—FHEIE T MNF LB
The automatic operation button : =} [STOP] (Stop)
is pressed when the tool is at this position.

8. G32DRULYIDMNIA, tIHEXED TR UYIDMIZ{T>TWSE 8. Ifthe automatic operation button =] [STOP] (Stop) is pressed
Tl—REIEZzNTZ &, 7OV LR UMD E—REDID while in the G32 thread cutting cycle, execution of the program is
ToORLTbTHEW Oy 7 Z2ETLUEE BELET, suspended in the feed hold mode after the execution of the

non-thread cutting block appearing first following the present
thread cutting mode blocks.

X29.4; X29.4;

The automatic operation
button [ [STOP] (Stop) is
pressed during execution of

this block.

G00 X60.0; Feed hold after completion of
this block.

Z10.0;

9. The cutting feedrate specified in a program is ignored and the

10.

1.

thread cutting is carried out at the feedrate set with the feedrate
override switch (0 to 5000 mm/min in 21 steps) if the dry run
function is made valid.

If the G32 or G92 thread cutting command is specified in the
automatic tool nose radius offset mode, the specified thread cutting
cycle is executed by temporarily canceling the tool nose radius
offset mode.

Though the G32 or G92 thread cutting command is specified in the
feed per minute mode (G98), the feed per revolution mode is
selected.
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12. R UTID DYIAHE & /SR [E#K
YPAHEICIERICRT K 5BRCDELEFR 01 ~02 72 RA
ATHD, SSEVWARFY TZFERT ZHEEO0ERICKED £T,
EBEAMFICEENNS WD TYERAHREZ DRDIC U, /A B % 1
PURAN, /—XEOBEETFECF v EY T ZET2HIcE
HTY,

12. Depth of Cut and Number of Passes for Thread Cutting
The total depth of cut includes a finishing allowance of 0.1 to 0.2
mm, as shown in the diagram, to enable the data to be used for the
thread cutting operation using the tip with flat drag. Since the size
of the tip with flat drag is smaller than that of an ordinary tip,
selection of a smaller depth of cut while increasing the number of
passes to avoid plastic deformation of the tip nose as well as
chipping of the tip is strongly recommended.

LaFy~
Ordinary Tip

=RNEYFDR
Radius fﬂ)r Minimum Pitch

/\

S5VWANEFYT
Tip with Flat Drag

LEFy 7
Ordinary Tip

RUILTEEIIZEOM FH)

Crest of Threads (Face Finished in
the Preceding Process)

Ew FIlicinUrie R

Radius wh‘ich Corresponds to Pitch

/
BITEOM |
Face finished in
the preceding
process

Fv7
Finishing Drag
Allowance 0.1 to
0.2

I5VWARE

- EiF 0.1 ~ 0.2[ Tip with Flat

RUWEG@LTD Fy
JTHhEFENSB)
Crest of Threads (to

be Finished by the
Thread Cutting Tip)

ISO AZEH U DYHAHE &/ ABEDSEE

Depth of Cut and Number of Passes for Cutting ISO O.D. Thread

(Reference)

II:;i‘tyc?l: 0.5 0.75 1.0 1.25 1.5 1.75 2.0 25 3.0 3.5 4.0 4.5 5.0
H 0.38 0.56 0.76 0.95 1.14 1.33 1.52 1.89 2.28 2.65 3.03 3.41 3.79
HO 0.32 0.47 0.63 0.79 0.95 1.1 1.27 1.58 1.90 2.21 2.53 2.85 3.16
R 0.06 0.09 0.13 0.16 0.19 0.22 0.25 0.31 0.38 0.44 0.50 0.56 0.63
1 0.15 0.18 0.25 0.25 0.30 0.30 0.30 0.35 0.35 0.40 0.40 0.40 0.45
2 0.12 0.12 0.20 0.20 0.25 0.25 0.25 0.30 0.30 0.35 0.35 0.35 0.35
3 0.10 0.10 0.13 0.15 0.20 0.20 0.20 0.25 0.25 0.30 0.30 0.30 0.30
4 0.05 0.10 0.10 0.14 0.15 0.16 0.20 0.20 0.20 0.25 0.25 0.25 0.25
5 0.05 0.05 0.10 0.10 0.15 0.15 0.20 0.20 0.20 0.20 0.25 0.25
6 0.05 0.05 0.10 0.12 0.15 0.15 0.20 0.20 0.20 0.20
7 0.05 0.10 0.15 0.15 0.15 0.20 0.20 0.20
8 0.05 0.10 0.15 0.15 0.15 0.20 0.20
9 0.05 0.10 0.15 0.15 0.15 0.20
10 0.10 0.10 0.15 0.15 0.15
11 0.05 0.10 0.10 0.15 0.15
12 0.05 0.10 0.10 0.15
13 0.10 0.10 0.10
14 0.05 0.10 0.10
15 0.10 0.10
16 0.05 0.10
17 0.10
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ll:f’l‘tjc:: 0.5 0.75 1.0 1.25 1.5 1.75 | 2.0 25 3.0 3.5 4.0 4.5 5.0
18 0.05
19
20

13. BT —/NRUOE#E L., BEETERLIOTEREFRE
(JIS B 0203-1982 & D #k#%)

pipe threads
(Extract from JIS B 0203-1982)

13. Basic profile and dimensions and dimensional deviations of taper

T—IBRUBLOT—ROR LI U CEBT 2EE L
Basic profile applied for taper external and taper internal
threads

FETHRUICH U CERT 2E2EILE
Basic profile applied for parallel internal threads

|
90°
pUowE ¢

I 27.5°

55°

D1
Dy

90;’/"
U DR
Axis of Thread Axis of Thread
16
25.4 .
P=—— P= 254
n n
H = 0.960237 P H' = 0.960491 P
h = 0.640327 P h = 0.640327 P
r=0.137278 P r=0.137329 P
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s

] NoTE

AWERIE, BELFEZRLTVWET,

Thick continuous line shows basic profile.

T—IERU ET /PR XIFFITHRL EDIEFSHEH WL
Fit between Taper External Thread and Taper Internal or Parallel Internal Thread

FETHRU
Parallel Internal Thread

T
F—/X$U
Taper Internal Thread

I
F—/HRU
Taper Internal Thread

! 5\3 D‘ EEEOMUE

Position of Gauge Plane

MF
helaelie]

CaIAV AW
Taper External Thread
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VTI
B D mm
Unit : mm
Loy Bl HAEE HEFOME TEoh B UBOES (8 EERRERRED
Designation of Thread Gauge Dia. Position of Gauge Plane K T Length of Useful Thread (min.) +iE (5E)
Thread — - — — — U®D.D, ——— - Size of Carbon Steel
polg | EvF [ wo | as HhU ®hl ol | sL0D, | HRU PRL Pipe for Ordina
(25.4 mm P =1 r External Thread External Thread | Internal | (pzfFzsz | External Internal Thread Pipin (Given f?;
cox) | (B%) h E3ATS Thread + Thread pRegference)
n Pitch ROt | re| 2B | AmE | a0z BRDS BRI | Tolerance | BEED |[FxanUihs258] 1xe
Numberof P o adius d d, d From Pipe End | A+Pipe | onD,D, | fIEn'5 When There is L
Threads | (Given for | Thread | -t |\ pia | Pitch Dia.| Minor Dia. End | andD, of | AEMlic Incomplete HE
(in25.4 |Reference)|  h or d d, d Parallel | [/ ><T Thread Part B
mm) r Internal f When
n Thread From There Is No
4 Position of Incomplete
Gauge Thread Part
Plane
oL EED [HEAsH | WEHH Laowart [TFC [ wES | 7o
Internal Thread RS |OHBE|OFEE argerbia. |- il Bl Hral.
a +b +c End Taper Parallel Fi78
Gauge Axial Axial f Internal Internal Rl
Length [ToleranceTolerance Thread Thread Taper
a +b +c Internal
Thread,
Parallel
Internal
Thread
BOE | BHE HE HEEZRQ | BFld | £EE% paxed B
D D, D MBMS | SWER | foz® - | OD.  |Thickness
Major Dia.| Pitch Dia. |Minor Dia. INEARIIT ms I BRkFIR
D D, D, [>T (%) pAy=Y
! From End t
From of Pipe or From
Position of Coupler I Gauge
Gauge (Given for | Plane or
Plane Reference)| End of
Toward Pipe or
Smaller Coupler
Dia. End t
|
R V46 28 0.9071 | 0.581 | 0.12 | 7.723 | 7.142 | 6.561 397 | 091 113 0.071 25 6.2 7.4 4.4 — —
R(PT) g 28 0.9071 | 0.581 | 0.12 | 9.728 | 9.147 | 8566 | 3.97 | 0.91 1.13 0.071 25 6.2 7.4 4.4 10.5 2.0
R(PT) Y 19 1.3368 | 0.856 | 0.18 | 13.157 | 12.301 | 11.445 | 6.01 1.34 1.67 0.104 37 9.4 11.0 6.7 13.8 23
R(PT) % 19 1.3368 | 0.856 | 0.18 | 16.662 | 15.806 | 14.950 | 6.35 1.34 1.67 0.104 3.7 9.7 1.4 7.0 17.3 2.3
R(PT) Y 14 1.8143 | 1.162 | 0.25 | 20.955 | 19.793 | 18.631 | 8.16 1.81 2.27 0.142 5.0 12.7 15.0 9.1 21.7 2.8
R(PT) % 14 1.8143 | 1.162 | 0.25 | 26.441 | 25279 | 24117 | 953 | 1.81 2.27 0.142 5.0 14.1 16.3 10.2 27.2 2.8
R(PT)1 1 2.3091 | 1.479 | 0.32 | 33.249 | 31.770 | 30.291 | 10.39 | 2.31 2.89 0.181 6.4 16.2 19.1 11.6 34 3.2
R(PT)1 7, 1 2.3091 | 1.479 | 0.32 | 41.910 | 40.431 | 38.952 | 12.70 | 2.31 2.89 0.181 6.4 18.5 21.4 13.4 427 35
R(PT)1 %, 1 2.3091 | 1.479 | 0.32 | 47.803 | 46.324 | 44.845 | 12.70 | 2.31 2.89 0.181 6.4 18.5 21.4 13.4 48.6 35
R(PT)2 1 2.3091 | 1.479 | 0.32 | 59.614 | 58.135 | 56.656 | 15.88 | 2.31 2.89 0.181 75 22.8 25.7 16.9 60.5 3.8
R(PT)2 " 1 2.3091 | 1.479 | 0.32 | 75.184 | 73.705 | 72.226 | 17.46 | 3.46 3.46 0.216 9.2 26.7 30.1 18.6 76.3 4.2
R(PT)3 1 2.3091 | 1.479 | 0.32 | 87.884 | 86.405 | 84.926 | 20.64 | 3.46 3.46 0.216 9.2 29.8 33.3 21.1 89.1 4.2
R(PT)4 1 2.3091 | 1.479 | 0.32 | 113.030 | 111.551 | 110.072 | 25.40 | 3.46 | 3.46 0.216 10.4 35.8 39.3 25.9 114.3 4.5
R(PT)5 1 2.3091 | 1.479 | 0.32 |138.430 | 136.951 | 135.472 | 28.58 | 3.46 3.46 0.216 1.5 40.1 435 29.3 139.8 4.5
R (PT)6 1 2.3091 | 1.479 | 0.32 |163.830 | 162.351 | 160.872 | 28.58 | 3.46 3.46 0.216 1.5 40.1 43.5 29.3 165.2 5.0

T

] noTE

1. RUDIFTIEEWT, () AOESRBIEOEAXTIREL, B
EICHRESNTVWIESTY, CDRFIF. HERKELEINDTE

TY,

2. RUOEYPT3 2 &K PT7 ~PT12ICDWTIE, 1SO7/1 IC#R

EINTWERWzH, EREORICIFEH LU TWEE A,

3. afHdWVEt DKIEN. HMEERDORIRHD 2 WERE LDOERE
R 2HAE. MREBOHRIZSL SV RELOERICHE> TS

EEW,

In the Designation of thread column, the symbol given in

parentheses is not the one stipulated by the main part of the
Standard, but the one stipulated by Annex. This symbol will be
repealed in the future.

Concerning PT3 '/2 and PT7 to PT12, they are not given in the
table above since they are not stipulated by ISO 7/1.

Concerning values of “a”, “f”, and/or “t’, if the values specified in
the table greatly differ from those stipulated in the standard specific
to the part to be machined or those specified in the drawing, use
the values stipulated in the standard specific to the part to be
machined or those specified in the drawing.
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il : Example:
G32. G92 DfEAAE (AML—FRUEIDINTI) Programming using G32 or G92 (Straight thread cutting)
hU®E M30 Thread Size M30
y—R 2mm Lead 2mm
A= S45C Material AISI 1045 (Carbon steel)
@*— —————————————— @4—‘//
@; )
,77% 3 1 3 <--- ByD
= T = Rapid Traverse
¢ YIHE D
Lo 50 Ly Cutting Feed
< ZHEIEERE DORE > <Determining the Spindle Speed>
TEET—TICLBHIR Limits due to the workpiece and cutting tool
1000V 1000 x 120 ) 1000V 1000 x 120 .
— — — -1 — —_ -1
N — 314 < 30 1274(min") N = b 314 2 30 = 1274 (min"")
vV YIEBRE (m/min) V: Cutting speed (m/min)
n ' FEE n: Circumference constant

D:RUE (mm)
1200 min~! DX EWEERE T, RUTDIMIZTVWET,

s

D: Thread diameter (mm)
Thread cutting is carried out at 1200 min~".

] noTE

LEDOHEIEH EFTHSEETT, MIEKMHFICE>TE. BENK
ELBD, Y—RFP S —LIKKERZGELPRLDOY—RAELIMIT
ZRWEENBDET, TOLSBBEICIE. MIFHEZEEL L
=AW

<FELRUMDEE>

NePeA 1200 x2.0 x 3.61
1800 1800
NeP 1200 x 2.0

o> "800 = 1800

Ly > =4.8mm

=1.3mm

s

The above numerical values are only for reference. Depending on the
selected cutting conditions, the cutting load may become excessive. If
a servo alarm occurs, change the cutting conditions.

<Calculating the Incomplete Thread Portions>

NeP-A 1200 x2.0x 3.61

L > 1800 1800 =4.8mm
Lo NeP _ 1200x20 oo
1800 1800

] noTE

R UBED 1/100 DIFE
L) “Geealih. Go2 LT« 2)L" (105 ~—)

P £Bo L LI HEELDE EoARENDT, Li = 10
mm,l2=2mm &LU£E9Y,

G32, G2 #EARAL T 7OV I L% EHRT 5&. FnZTnld
TOLSICEDFES,

< G32 TR LIIBE >
<Program in the G32 Mode>

< G92 TIER L fcime >

O1; O1;
N1; N1;
GO00 T0101; GO00 T0101;

G97 S1200 MO3; ..o

X60.0 220.0 M08;
GO01Z10.0 F1.0; .oceviiiiiiie

X60.0 220.0 M08;

G97 S1200 MO3; .................

G01Z10.0 F1.0 M24; .........

If “thread accuracy = 1/100”
m “G32 Thread Cutting, G92 Thread Cutting Cycle” (page 105)

@ When writing a program, L1 and L2 should be longer than the
calculated theoretical values. Therefore, L1 and L2 should be set
to 10 mm and 2 mm, respectively.

The thread cutting programs in the G32 mode and in the G92
mode are compared below.

<Program in the G92 Mode>

Starting spindle 1 in the
normal direction at 1200
min~"

1200 min~! DEFRE T
1 EHIEE

RUYID OB A @ Ick  Positioning at point O, the
&h thread cutting start point
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GO0 X29.4; ..o, @ G92 X29.4 Z-52.0 F2.0;.......

G32 Z-52.0 F2.0;.....ccceeruernnnnen. ®
GO0 X60.0; ....cvveeiiiiicecee, @

X28.9; e
G32 Z-52.0;

GO00 X60.0;

Z10.0;

X28.5; e
G32 Z2-52.0;

GO00 X60.0;

Z10.0;

X281, e
G32 Z-52.0;

G00 X60.0;

Z10.0;

X278, e
G32 Z-52.0;

GO00 X60.0;

Z10.0;

X27.56; e
G32 Z2-52.0;

GO00 X60.0;

Z10.0;

X27.36; e
G32 Z-52.0;

GO00 X60.0;

Z10.0;

G32 Z-52.0;
G00 X60.0;
Z10.0;

X200.0 2150.0 M09;

MO1;

1/,

MO1;

1. GR TIFA4FTHEELTWS IOV T LN, G2 DR UYID
YA NEFERTDE1TTIHET,

2. G2 DR UYIDH A 7)LTIE. M23, M24 2RI S &lck
D, RUDYILEIFER - BWEBIRTZIENTEET,

L) ‘M3 Fv>y77Uvs Ay MAFvYT7UST - AT
(196 ~—3)

VA3 -

—MRICRUTDDHFER XER) 1 V—KRULEOUEL
LTWEY,

LY D EE%E B
e X29.4

1 E1H OYPAME
e 7-52.0

L 0KA
« F2.0

y—R .

Starting the thread cutting
operation
* X294
Diameter where the first
thread cutting cycle is
executed
Z-52.0
Z coordinate of the
thread cutting end point
* F2.0

Lead

Diameter where the final
thread cutting cycle is
executed

BASYNARE

Ly b~y RDEEITE
BUEICFEED TRE)

Positioning at a point at a
rapid traverse rate where
the turret head can be
rotated

1. The program written in four lines, in the G32 mode, is
expressed by the commands in one line in the G92 mode.

2. Inthe G92 thread cutting cycle, whether the chamfering is
executed or not can be selected using the M23 and M24
commands.

@1 “M23 Chamfering ON, M24 Chamfering OFF” (page 196)

/\ cAUTION

Generally, the start point (X coordinate) for thread cutting
is taken at a point more than one pitch away from the
thread cutting diameter.
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LM L. AFERUEIDINIDES. ARANSVWETRE
TV—IDBFEITBILHHBDET, EDHEER>THLBWU
EXTHRRZRBELTILIW,

as

For I.D. thread cutting, the cutting tool may interfere with
the workpiece when the I.D. is small if the start point is
taken in the manner as indicated above. In this case,
determine the start point where interference does not
occur.

] NoTE

VIAHER S CTLAHBIEICDOWTIE, “G32 LD, G2 L]
DAL (106 R—Y) ZZRL TS,

LD L. COEIRGKETHSEETT,

ERICINTI T 2561F. IMTRRICKE DTRAAES L CTIAH LB =
REL T, REAICIF. RUT—YZFEBL TAEL TS,

Bl :
G32, G92 DfEAAE (F—/ R UHIbiIT (R21/2))

For details of depth of cut and number of passes, refer to “G32 Thread
Cutting, G92 Thread Cutting Cycle” (page 105).

Note that the values given in this table are only for reference.

For programming, these values should be determined according to
actual machining status. The finished thread should be checked using
the thread gage.

Example:

Programming using G32 or G92 (Tapered thread cutting
(R2 1/2))

@ L
— ®x— —————————————— >T<—c‘
3 g\\i
@
ol 2 3
d 22 || o |z S
< _ _ _ Rapid Traverse
. “~— gD
L,=2 26.66 =8 Cutting Feed
< ZTHEIEERE DRTE > <Determining the Spindle Speed>
TEET—DICKZHIR Limits due to the workpiece and cutting tool
1000V 1000 x 100 : 1000V 1000 x 100
- — — -1 _ _ -1
N —— 314 %75 424 (min") N = -5 314 575 =424 (min™)
a 17.46 a 17.46
f 9.2 f 9.2
od 75.184 ¢ dia. 75.184
P (J—R) 23091 P (lead) 2.3091
h (lllogs) 1.479 h (thread height) 1.479
t (7—/%) 1/16 t (taper size) 1/16

(P& : S45C. YIHLEE 100 m/min)

420 min~!' OFXWEERE T, RUTOMIEZTWET,

L) roxosEic>nTidE. “G32 U, Go2 U n -
ZL" (106 R—Y) BBE, 2. BRETLZOFILNDE
AF—/MalEMIEn3Eacd, ‘G322 abyIh. G924
CEIDHA )L (105 R—Y) Z#BRL T, EEEEAN
TOYSLEERL T REE N,

as

(Material: AISI 1045 (Carbon Steel), Cutting Feedrate: 100
m/min)
Thread cutting is executed at spindle speed of 420 min~".

m For the numerical values given above, refer to “G32 Thread Cut-
ting, G92 Thread Cutting Cycle” (page 105). When machining
the taper pipe threads not described in the above example, refer
to “G32 Thread Cutting, G92 Thread Cutting Cycle” (page 105)
for details on reference dimensions and program creation.

] NoTE

LEOHEIEHL ETHESEMETI, NMIFKMHEFICE > TE. BREMNK
ELBD Y—=RFP S —LIKRERZGELPRLDOY—RAELIMIT
ZRWEENHBDET, TOLSBBEICIE. MIFBHEZEEL L
=AW

The above numerical values are only for reference. Depending on the
selected cutting conditions, the cutting load may become excessive. If
a servo alarm occurs, or if the thread lead cannot be machined
correctly, change the cutting conditions.
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<FELRUMDEHE>

NePeA 420 x2.3091 x 3.61
1800 1800

NeP 420 x 2.3091
|_2 > =
1800 1800

= 0.54 mm

T

<Calculating Incomplete Thread Portions>

NeP<A 420 x2.3091 x 3.61

"~ 1800 1800 = 1.95mm
N-P 420 x 2.3091
- - 0.54
k2> 2800 1800 mm
] noTE

RUKBED 1/100 DIHFE
L) “Gaotabwih. G2 alilna+2/L" (105 ~—)

@ Liieonwtit 7=/ 116 O TEORERICT 2 & SHELERI T

To EED L1, L2 id, SHEELDRCESTEADNLIVDT, L1 =
gmm,l2=2mm & UFET,

If “thread accuracy = 1/100”
m “G32 Thread Cutting, G92 Thread Cutting Cycle” (page 105)

@ When writing a program, L1 and L2 should be longer than the
calculated theoretical values. Therefore, L1 and L2 should be set
to 8 mm and 2 mm, respectively. For L1, it is recommended to

< G32 CIERRLTBE >

<Program in the G32 Mode>

O1;
N1;
G00 T0101;

G97 S420 MO3; ...

X80.0 Z20.0 M0S;

GO01Z8.0 F1.0; ..o

GO0 X73.59; ..o,

G32 X75.88 Z-28.66

F2.3091; ...
GO0 X80.0; ..o,

G32 X74.88 Z-28.66;
GO00 X80.0;
Z8.0;

G32 X73.88 Z-28.66;
GO00 X80.0;
Z8.0;

G32 X72.99 Z-28.66;
G00 X80.0;
Z8.0;

G32 X72.93 Z-28.66;
GO00 X80.0;
Z8.0;

select a multiple of “8”, because the taper size is “1/16”.

< G92 TR LIcimE >
<Program in the G92 Mode>

O1;
N1;
G00 T0101;
G97 S420 MO3; e 420 min~! DEESRETE
1 F8hIEER
X80.0 Z20.0 M08;
GO01Z8.0 F1.OM23; oo RUYID DBItRSE @ I
2|
G92 X75.88 Z-28.66 R-1.15
F2.30971; wovveeeeeeeeeeeeeeeeeeeeeeeeeeenn R LY b EhE% Bath
. X75.88
1 BB OYHAHE
. 7-28.66
RU KRS
« R-1.15
BB D X #HF O FE 8
R=_ 8.0 +26.66 +2.0
32
=-1.15
X74.88;
X73.88;
X72.99:
XT2.935 oo EARTIA IR

Starting spindle 1 in the
normal direction at 420
min~"

Positioning at point @, the
thread cutting start point

Starting the thread cutting
operation
» X75.88
Diameter where the first
thread cutting cycle is
executed
» Z-28.66
Z coordinate of the
thread cutting end point
* R-1.15
Taper size (distance in
the X-axis direction)

8.0 + 26.66 + 2.0
32

R=-

=-1.15

Diameter where the final
thread cutting cycle is
executed
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X200.0 Z150.0 MQ9; ........cceevnenee

MOT1;

s

MOT1;

5 Lw hAw RAER ¢= Positioning at a point at a

HNBICEZED TEHE rapid traverse rate where
the turret head can be
rotated

] noTE

1. 1 CEOYAHEE, EEL AMETEEZEALTVERID £
BRICETRAATETER L TLRE W,

2. UAHERIUYAAEKRIHXTHLLSEME/TY, KEICIT
T2EEEF. MTIRRIC K DYAHESR L UYHAHE 7z RE
U, RIS RUT—YZ2ERAUTAELTLRE W,

L Ro®wEIOV\WTE. HIBIEE X —H—OEURHAE

Bl :
G32 DfEAAE (R7A—ILRUEIHT)

s

1. In the example program above, the diameter where the first thread
cutting cycle is executed is specified in the outside diameter of the
workpiece. In actual programming, the diameter of the first thread
cutting path including the depth of cut must be specified.

2. The depth of cut and the number of passes adopted to the
example program above are only for reference. For programming,
these values should be determined according to actual machining
status. The finished thread should be checked using the thread
gage.

m For the sign (+, —) to be used for the R command, refer to the
instruction manual provided by the NC unit manufacturer.

Example:
Programming using G32 (Scrolled thread cutting)

] noTE

1. 270=)LRhUYDMI%E{T5 & &k, YIHIEE—EHIE (Go6)
MMEZBRWeH TEICYHEIERA I £,

FHOERE(E. RUUDINITYT 2ROFEUBEDEREEZIES L
TLfEE W,

2. R70-)LRUCYIDIILIIEFE. G2 TIFTAEEA.

L1 @ @,
SRS
_ ——->6|@

$106
Ny
@ T

i

1. For the scrolled thread cutting operation on face, the G96
(constant surface speed control) mode cannot be used. Therefore,
cutting resistance is applied to the cutting tool.

Determine the spindle speed assuming thread cutting at the middle
of the varying diameters.

2. Inthe G92 mode, scrolled thread cutting is not executed.

J—R 3mm

M : S45C

Lead: 3 mm

Material: AISI 1045 (Carbon Steel)

$100

e
<EHOEEREDORE (VIELEE 100 m/min) >

TEET—VICLDHIR

\ _ 1000V _ 1000 100

neD 3.14 x 85
370 min~! OEXWEERE T, RUTOMIETWET,

s

= 374 (min™")

<--- 83D
Rapid Traverse
<« YHIED
Cutting Feed

<Determining the Spindle Speed (Cutting Feedrate: 100 m/
min)>
Limits due to the workpiece and cutting tool

1000V
neD

1000 x 100
3.14 x 85
1

Thread cutting is executed at spindle speed of 370 min™".

] NoTE

N = = 374(min"")

LEEOHEIRZH FTHEEETT, MIFMHICL> T BELK
ELBD Y—RF S —LIBBHEPREDU—RNELIIIT
ERWEENHD T, TOL5WHEICIF. MIKGFZEEL TS
EEW,

The above numerical values are only for reference. Depending on the
selected cutting conditions, the cutting load may become excessive. If
a servo alarm occurs, or if the thread lead cannot be machined
correctly, change the cutting conditions.
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<FELP UEOHE> <Calculating the Incomplete Thread Portions>
“>N;£6A: Woﬁgg&m — &esmm “>NQ$A=3mX%$dﬁ1zzmmm
R R

g

] NoTE

R UFBEDY 1/100 DHE

L) “Gaeatwbh. Gl o2l (105 ~—)

If “thread accuracy = 1/100”

@1 “G32 Thread Cutting, G92 Thread Cutting Cycle” (page 105)

@ ERD L1, L2 [F FTEBELODRC E>TEANL VDT, L1 = 3mm, @ When writing a program, L1 and L2 should be longer than the
calculated theoretical values. Therefore, L1 and L2 should be set
to 3 mm and 1 mm, respectively.

le=1mm&UFT,

1EIGED DYPAGFRSZ 01 mm &L T, 11 ERUZY]

DFERI,

O1;

N1;

G00 T0101;
G97 S370 MO03;

X106.0 Z20.0 MO8;

G32 X68.0;
G00 Z20.0;
X106.0;

G32 X68.0;
G00 Z20.0;
X106.0;

G32 X68.0;
G00 Z20.0;
X106.0;

G32 X68.0;
G00 Z20.0;
X106.0;

G32 X68.0;
G00 Z20.0;
X106.0;

cutting is 0.1 mm.

370 min~! DEEHRE TE 1 TEIE
[
RUYTID DB R @ ICEXD TK
)]

R UYI0 BhE% FsA
+ 7-0.35

1 @B OYIAH R
* X68.0

U DESR
« F3.0

y—R
2 BB DYIRAH A

3 EIB DYLAH =

4 BB OYLEAH =

5 BB OYLEAH =

6 BB DYHAH =

7 BIEDYLAH R

The thread is cut eleven times as depth of cut per thread

Starting the spindle 1 in the normal
direction at 370 min~"

Positioning at point @), the start
point for thread cutting, at a rapid
traverse rate

Starting the thread cutting operation
« 7-0.35
Z-axis position of the first thread
cutting path
» X68.0
The end point of thread cutting
* F3.0
Thread lead

Z-axis position of the second thread
cutting path

Z-axis position of the third thread
cutting path

Z-axis position of the fourth thread
cutting path

Z-axis position of the fifth thread
cutting path

Z-axis position of the sixth thread
cutting path

Z-axis position of the seventh thread
cutting path
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G32 X68.0;

G00 Z20.0;

X106.0;

Z—1.75, e 8 [O|H DYHAM = Z-axis position of the eighth thread
cutting path

G32 X68.0;

G00 Z20.0;

X106.0;

Z—1.85, s 9 [o|H DYHAM S Z-axis position of the ninth thread
cutting path

G32 X68.0;

G00 Z20.0;

X106.0;

Z—1.05, s 10 | H DYHAA = Z-axis position of the tenth thread
cutting path

G32 X68.0;

G00 Z20.0;

X106.0;

Z=2.0; e 11 O H DYHA#A = Z-axis position of the eleventh
thread cutting path

G32 X68.0;

G00 Z20.0;

X106.0 M09;

X200.0 Z100.0 MO5; eeveeeeeieeeeeeeeeee e FLw Ay RAjERITE S  Positioning at a point where the

[CB3%ED T turret head can be rotated, at a

rapid traverse rate

M30;

2-18 G34 AIEY—KRu LI
G34 Variable Lead Thread Cutting

RUD1EEHLDDY —RNDEBIEXITHAPERIEST  Specifying an increment or decrement value for a lead per
Z&lckb, AAZY—RDRLUYVIDMNTELT, screw revolution enables variable lead thread cutting to be
performed.
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TRAZAMI, PRLAF (QUOEXRY—R) T80, 7

FLAK (U 1[EEHIDDY —
L7ciBa 0T,

U—R#

Lead axis

NiERE) T03 %S

The figure shows an example where 8.0 is specified by
address F (standard screw lead) and 0.3 is specified by

address K (lead increment or decrement per revolution).

U— R

Lead axis

IRV

i}
i

{—>

\

<AML—FRU>

<Straight thread cutting>
G34 X(U)_F(E)_K_Q_;
<F—=/\hL>

<Tapered thread cutting>

F+3K (8.0+3x0.3=8.9)
F+4K (8.0+4x0.3=9.2)

G34 X(U)_Z(W)_F(E)_K_Q_;

T

RUOKRE
RUDOEARY—R
ESEE (mm/rev) :0.001 ~ 999.999

A

!

F(8.0)
F+K (8.0+0.3=8.3)

F+2K (8.0+2x0.3=8.6)

Thread cutting end point

Standard screw lead
Programmable range (mm/rev) :0.001 to
999.999

RUDEERY —R Standard screw lead
g t noTE
FRLZREE, BEY—RUYIDMI%{T>  Specify address E when cutting precision lead

EEIESULET (8T A —% No.1229.1=1),
ESEE (mm/rev) : 0.00001 ~ 999.99999

RU1EEHh DY —RIBRE
EDEE FXIFE AU

RUYIDREBY 7 NAE
iEsEHE (B) 0 0.001 ~ 360.000

qEE

FRLZAQIE ZHRAQUTIDMIZTS &SI

BSULED,
] noTE

threads (parameter No. 1229.1 = 1).
Programmable range (mm/rev) : 0.00001 to
999.99999

Lead increment or decrement per revolution
Programmable range : Same as address F
or address E

Thread cutting start shift angle
Programmable range (degrees) : from 0.001
to 360.000

] noTE

Address Q is used for multiple thread cutting.

1.

K DN EDEDZEEINE Y F &30,
BHEY,

BDEOHEERIEY FE 1.

A positive value of K indicates incremental pitches and a negative

value of K indicates decremental pitches.
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2. RUDY—RHPEULLRESNTWRWERY 7 —L40 (PI3) Hi%
£ULET,
3. T/l U—RER#EARDOY—-RZESLET,

2. If the screw lead is not set properly, an alarm (P93) occurs.

3. The lead in the longitudinal axis direction is specified for the taper
thread lead.

A %5\‘ W

Y

7=/ UER

| — .
ur2 Tapered thread section
l a fh

Start point

/

a<45° DEE U—RF ZE#AR
a>45°DEE U—RIEXEAM
a=45°D&E U—RREZXEAMEESTHA

4, T/ UubiERiCiFE. AR—EHEHZzERLBEVWT LS
Wo

5 THOEERER. FTHIDIASHELEID R T—EICRE>TLRE
Wo

6. RUDEDFEENZARYBIED EEZBT &, RAUIHED EE
IO Z2vTEnNEd,

7. RUYIDHIFY —RERERT Z/2HIc. 100 DEDEENREAL]
Bk D EEXBIBELHDET,

8. FEEHEAZED (G4 ERDEETH, RUIIDERFEERED L
NDET,

9. RUTIOH, F®MA /NS A RIFEHT 100% ICEESNET,

10. G34 EITRICHMDOBHENEGE—RICYBEZ 2 L. RORLYIDT
FRWITOy 7 zRTH. BEERZEIELET,

1. G34 EfTHRICFEHE—RICYIBEZZ &, ROQUYID TIEHEWT
v o zXR{7k. BEEGEZEILELET,

12. PRLZAQ (RQUUIDEBRY 7 hAE) FE—FIL TG EHE
o G4 T7 RL X QDIENEVEE. Q0 EHREINE
—g—o

13. G34 T7 KL X QI 360.000 %8B % 2 {E%= IFS U IcHA.
“Q360.000" & HRRENFET,

"~ Z-axis

When a<45°, Lead is in Z-axis direction.

When a>45°, Lead is in X-axis direction.
When a = 45°, Lead can be in either Z or X-axis direction.

4. The constant surface speed control function should not be used for
taper thread cutting.

5. The spindle speed should be kept constant throughout from rough
cutting until finishing.

6. If the thread cutting feedrate exceeds the maximum cutting
feedrate, the feedrate is clamped at the maximum cutting feedrate.

7. To assure the lead during thread cutting, the cutting feedrate may
exceed the maximum cutting feedrate.

8. Synchronized feed is applied in thread cutting even with an
asynchronous feed command (G94).

9. Spindle override is invalid and the speed is fixed at 100% during
thread cutting.

10. When the mode is switched to another automatic mode while G34
is being executed, the next block that contains no thread cutting
commands is executed and then automatic operation stops.

11. When the mode is switched to manual mode while G34 is being
executed, the next block that contains no thread cutting commands
is executed and then automatic operation stops.

12. Address Q (thread cutting start shift angle) is not modal. If address
Q is not specified in G34, “Q0” is assumed.

13. If a value exceeding 360.000 is specified for address Q,
“Q360.000” is assumed.

RBUYIDE#WA—INTA RICDOWT (AF¥3aY)

Thread Cutting Spindle Speed Override (Option)

FHA NS RRY TR UTD DOEEHEZEEL TH.
RUYVIDREBRIEEDLD EFHA, e, E#HA—/NZ1 KR
FUTRUYID DEEHENZTEINIZEE. RO UYIDH
WBEFICENICHRDET,

Even if the thread cutting speed is changed with the spindle
speed override button, the thread cutting start point is not
changed. If the thread cutting speed is changed with the
spindle speed override button, the change becomes valid when
the next thread cutting operation starts.
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G51.2 (G251) ARUJVIIT. G50.2 (G250) RUITVINIF+ > (AF>¥3Y)

G51.2 (G251) Polygon Cutting, G50.2 (G250) Polygon Cutting Cancel (Option)

RUTVIMI &K, 77— (@) &TEB (ClEIEEH)

E—FEOLETEEIBEZIEICL-T, 2ARAFOTIRZ
IT9%2&ETY, 7= TEOMEERNETEDHOESNIF
AYAEEET 2, MARCREBELREERS LBRMINI T
=Fd, /o, MEEFEBEEFNAL T, CHiE XETEZAR
EZMTTDLEDELERBETMNITESEWSHENBDET,
UL L. BBBLZAFICESHBWE WS RENRHD, —iIC
PAERIL ~. 7NAMRILEDORIL SEYLRAF Y KDINTICHE
A7,

M306;

MO3(M04) S_;

G51.2P_Q_R_;

G50.2;

MO5;

M307;

Y 0 - R RUIVE—R - A*Yv

MBO07 e RUIVE—R - A7

= o TN FeOETBTHMOEEL (P Q )
P E&h
B EH -
1~ 099 OEHE
Q: BEIEEH
B EH -
1~ 999 OEHKE ([ClExAA L IEER)
-1~ 099 DEHE ([OlEx 5 M T FER)
Bl :
FHHEIERRE A 600min~'. B8 T 2 3
ElEREH 1200min~! DBE. P1Q2 &

ESLET,
= SRR EEEE DA

@ sormatmomnc B2 e BEETATMEOR Y T
TxT5%BE. “G512H2D3P_Q R ;" &S ULET, "H2
D3 DIESHBRVEEE. B1THMEERETETMEORY T
MIICHED FES,

T

Polygon machining is a function to generate a polygon by
rotating the workpiece (spindle) and the tool (rotary tool
spindle) at a fixed ratio. By changing the rotating speed ratio
and the number of teeth set on the tool, polygons such as
squares and hexagons can be machined. This function has the
advantage that it can machine a polygon in a shorter time than
if it were done by controlling the X-axis and C-axis using the
polar coordinate interpolation function. However, polygons
generated using the polygon machining function are not
precise polygonal shapes and thus the function is mainly used
for machining bolt heads (square, hexagon) and also hexagon
nuts.

Polygon mode ON
Polygon mode OFF

Rotation ratio between the spindle and the
rotary tool spindle (P_: Q_)

P: Spindle

Programmable range:

Integer value from 1 to 999

Q: Rotary tool spindle

Programmable range:

Integral value from 1 to 999 (direction of
rotation: normal)

Integral value from -1 to -999 (direction of
rotation: reverse)

Example:
If the spindle speed is 600 min~" and
rotary tool spindle speed is 1200 min~1,
specify P1Q2.

Shift amount of synchronized spindle phase

@ When executing polygon machining between spindle 2 and the
rotary tool spindle with the headstock 2 specification machine,
specify “G51.2 H2 D3 P_ Q_R_;". If “H2 D3” is not specified,
polygon machining between spindle 1 and the rotary tool spindle is
executed.

] NoTE

1. EHOOEmEEL L VEEARIE. SESICKLZEEEERL LV
MIERICLDEIEAMICED £9,

2. BESTEHHOLEREE(E. G512 THEAINZEHEMETIET
FOMEERICEDRELE T,

3. EEIEXHOEEAMFIE G512 THESINS Q (BEIBE
BOERLL) DRFSICLDRELET, DEDH. QDFFEFH “+”
DEEE, BETETH#HEFEFEMEACAAICEEEL, QDFEN
C—rDEEE, LEIEF#HIEEHRE S ARICEERL XD,

4, FZROBEHIRY ITVIMINFvroEILINET,
* G502 EES
o BIRU v I
e IEBFIE

1. The spindle speed and rotational direction are as specified by the
S code and M code.

2. The rotary tool spindle speed is determined by the rotation ratio
between the spindle and the rotary tool spindle specified in the
G51.2 block.

3. The rotational direction of the rotary tool spindle is determined by
the minus or plus sign of address Q (rotation ratio of the rotary tool
spindle) specified in the G51.2 block. That is, when address Q is
specified with a “+” sign, the rotary tool spindle rotates in the same
direction as the spindle, and when address Q is specified with a “-”
sign, the rotary tool spindle rotates in the opposite direction from
the spindle.

4. Polygon machining is canceled by the following.
* G50.2 command
* Turning off the power
« Emergency stop



G #8E

G FUNCTIONS 125

e Uty b

5 74—RKR—=ILRTH, TEEOETEFHORERESFEFL
9,

6. MUIVIMITIESKE. DT EFHICH U CEERIESHYERES
HANSINTVWRLLTH, RETEFHOLEEFEBINET,

7. RUIDVIITHICEEGEIEFWMEIENERSIND & FHHEER
FRTHRETEFMOOERFEIELET,

8. MUIVIMIE—Re, OETEFHICHT ZOEES (SEDS)
BELVEE—TEHEIIEN T, 2L, E—FILIFEFINZE
FTOT, RUITVIMINF v IS hicBTEMICHRD T,

9. ERSINEHOLOGHERENCEGETEFHORSOEREZBZ
fciga. BEETETFMARSEEREZBIBVESIC. EHO
CEnEEEI SV 7UET,

10. Go12 M ESa s &, AROEERE THERL TWDE#(E.,
FZRLZAPQODOEGHIESICHK > EEEE(ICAR 2 E TIREL
TEEEHREICRDET, SBICFDH. PRLARTES
NicEEREICE S &S ICHEEbENTONET,

11. G122 B KV G502 (&, BT Oy I TIHESL TSI W,

12. PRL AR DIESHBWEE, RO EABREINET,

13. ZRL AR (APEMMEY 7 ME) ICIE, DETEFEEHOD L
77LY2AE (1EEES) hoDY I hNEBEEBESLET, T8
[CHFLTDOY T RETIEHD £ A,

14. PRLZAP £/cld Q DIESHBWEE, 75 —L4 (P33) AFEL
9,

15, RUTYE—RAICFRLRAPQ £ ROIESEELZEL
WEEIF, BEG2ZESLTLEE W, 20HEAE. PRLR
RISBEIMTIESTEXIN., PRLAPQZEZRATHEET 3%
GlE. PRLAPQOEAZIESL TS,

£l

TOTOT ;e B8 T 2 EiR

M46 ;

M30B ; oo RUITVE—R - H>

MO3'S_ ;oo o

G51.2P_ Q_R_; s RYU IV InTREE

G50.2 ;e R IVINITF vl

MO5 ;oo Tim=

M3BO7 5 oo RUTVE—R - A*7

* Reset

5. The spindle and the rotary tool spindle synchronization states are
held even at feed hold.

6. When polygon machining is specified, even if neither a spindle
start in the normal direction nor a spindle start in the reverse
direction is specified for the rotary tool spindle, the rotary tool
spindle starts rotating.

7. If arotary tool spindle stop is specified during the polygon
machining mode, the rotary tool spindle stops rotating even if the
spindle is rotating.

8. The rotation speed command (S code) and constant surface speed
control are invalid for the rotary tool spindle during the polygon
machining mode. Note that the modal is updated, so these
commands will be validated when the polygon machining is
canceled.

9. If the specified spindle rotation speed exceeds the maximum
rotation speed of the rotary tool spindle, the spindle rotation speed
is clamped so that the speed of the rotary tool spindle does not
exceed the maximum rotation speed.

10. If G51.2 is specified, the spindle rotating at an arbitrary rotation
speed accelerates/decelerates to the rotation speed determined by
the rotation ratio of addresses P and Q, then the spindle goes into
the synchronized state. After that, the phases are aligned to realize
the rotation phase specified by address R.

11. Specify the G51.2 and G50.2 commands in a block without other
commands.

12. If address R is not specified, “R0” is assumed.

13. For address R (synchronous spindle phase shift), specify the shift
from the reference point (one rotation signal) of the rotary tool
spindle. This is not the shift in relation to the spindle.

14. If address P or Q is not specified, an alarm (P33) occurs.

15. To change the value specified in address P, Q or R during the
polygon mode, specify G51.2 again. In this case, address R can be
specified independently. However, if the value of either address P
or Q is changed, always specify both address P and Q.

Example:

Selecting the rotary tool spindle

Polygon mode ON
Starting the spindle in the normal direction
Starting polygon machining

Polygon machining cancel
Spindle stop
Polygon mode OFF
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G52 O—NIVEAZEREE
G52 Setting Local Coordinate System

2-20

J— O FEER (G54~ GB9) TO/OJ S LADINIERE.® Y

ThESET, SEICEEREZEZZENTEXT, G52 D

IZI NIVEEREZRELTH, TTDT— 7 EZER G54 ~ G59
I EEE5Z T A,

(O—HIVEZER)

(Local Coordinate System)
(G54 © T— U EIZHR )

(G54: Work Coordinate System 1)

It is possible to shift the workpiece zero point of the program
created in the work coordinate system (G54 - G59) and
establish new coordinate systems. Even if the G52 local
coordinate system is set, the original work coordinate system
(G54 - G59) is not affected.

(A= IVEERER)

/,G55 » G856 (Local Coordinate System)
L7 LT » G57
P G55 (G59 : 7— 2 [EIZR 6)
et LT a7 . - (G59: Work Coordinate System 6)
elerliezilonTT (IR EEIER)

(Machine Coordinate System)

\

@// HMEIR R DR R

Zero Point in the Machine Coordinate System

G52X_Y_Z_B_C_;
* X,Y,Z,B,C e,

RICED T,

T

D—UEEREVTIRNIEEE
? SUREEDOMNENO—NIVEZERDR

Amount of shift of the work coordinate
system

The position at the time of designation of the
command is taken as the zero point of the
local coordinate system.

] NoTE

D FRLAYV) IE YEARTOMESTEET,
2. O—HILEEZXRIE, ROEEICFvrrEILESNETS,

e “G52X0Y0ZOBOCO;” &S L&
s FEITEHMOREREREZ UILEE

3. O—ALEZERIE (=] (VEYR) F—PNCOUty ~RET
FFrvrEilangztth,. O—HNILEERZHFERAT DHEIE. &4
T oEILDIES (G52X0Y0Z0BOCO;) #ETLTLREE
Lo

4, TERBEE—RT (G41,G42) IC G52 =i
ICTERBIEE—REFvroILSNET,

5 GR2ZIESLIE. RUDBHESIEIZ IV )a—rTERLT
<fEE W,

IHE. K

6. G50 DIERTT—VEFRERERELIBE. O—NILEERRIE
FrrtlEen®xd, fcffL. G50 DT Oy U TEERDES
nNh - e o O—NIVERRIBELL A

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

2. The local coordinate system is canceled by the following
operations:

* When “G52 X0 YO0 Z0 B0 CO;” is specified.
* When all axes are returned to the zero points manually.

3. Alocal coordinate system is not canceled by pressing the
(RESET) key or by resetting the NC unit. Specify the local
coordinate system cancel command (G52 X0 Y0 Z0 B0 CO0;) when
using a local coordinate system.

4. If the G52 command is specified in the tool radius offset mode
(G41 or G42), the tool radius offset mode is temporarily canceled.

5. When the G52 command is specified, the first axis movement
command after the execution of G52 must be specified using
absolute values.

6. When a work coordinate system is set with the G50 command, the
local coordinate system is canceled. However, the coordinate
system of an axis for which no coordinate system is specified in a
G50 block remains unchanged.

G53 M EERRZER
G53 Selecting Machine Coordinate System

2-21

BMERER EE XY, Z OBBRERZ RO E UBEERZ W
Wxd,

The machine coordinate system means the coordinate system
having its origin at the machine zero point of X-, Y- and Z-axes.
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G3 ZHEDRI d &, HBIRFUBICTEZFXD THRE
SRBIENTELT,

Efeo FLy by RZfREIFJERUEICEBSE T, T
ERTSERWEESBECESLEY,

© mmmmE:. BECERSNARAENE (BHEE TRET
N

G53 G00 X(U)_Z(W)_;
G53 G01 X(U)_Z(W)_F_;

R 10 BXDBERES
R 101 IS BERYIEIES
¢ X, Z e TV 21— MNES (BHEZE)
e U, W
ENEERE & A1)
S EDEE

as

AT LXAVTIVES (REMEDL SDB

It is possible to move a cutting tool to a fixed position at rapid
traverse by specifying the G53 command.

Also specify the G53 command to retract the turret to the turret
rotation position before finishing the machining.

@ The machine coordinate values of the axes can be confirmed by
the present position (machine coordinate) displayed on the screen.

Calls positioning at a rapid traverse rate.
Calls the linear interpolation mode.

Specifies the cutting target point in absolute
values. (coordinate values in the machine
coordinate system)

Specifies the cutting target point in
incremental values. (direction and distance
of movement from the present position)

Specifies the feedrate.

] NoTE

1. G531E007I)IL—7DGI—RTY,
TJvyay hEGI—RREDT, BSLETOYIDHENT
—g—o

2. HBNERBEEFvEILRWTG 2IEST 2. — B
NICEBAELERBENF v vEILEN, BEUBICUBROEN
ESC I

£l
G53 DERAE

Y Lw kY ROIEEIRIE Z B EEZE R T X-50.0, Z-60.0
DUBE LT, 7O LE5ERUET,

Ly by RiERIE

1. The G53 command is a “00” group command.
The G53 command is one-shot code. It is valid only in the
specified block.

2. If the G53 command is specified without canceling the automatic
tool nose radius offset mode, positioning is made to the specified
position by canceling the automatic tool nose radius offset mode
temporarily.

Example:
Programming using G53
To write a program assuming that the turret head rotation
position is (X-50.0, Z-60.0) in the machine coordinate
system.

BWR R ERIE
Machine Zero Point

Turret Head Rotation Position N
i
¢ [~ Ts0mm (EED
) I (In Diameter)
- 60 mm
|
O1;
N1;
G50 S2000;
GO0 TO101;
G96 S180 MO03;
WMT707 %A Machining program

GO0 U1.0 Z10.0 MO9;
G53 G00 X-50.0 Z-60.0;

MO1;

MRS S X— AMEIC 50 mm, Z-
AEIT 60 mm DALEIC TE* BE)

Moving the tool at the position, —-50
mm in the X-axis direction and —60
mm in the Z-axis direction at a rapid
traverse rate
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2-22 G54 ~ G59 7 — ¥ EEZR:ER

G54 to G59 Selecting Work Coordinate System

D— U HEIERDRE & . ERICSRO I TR S\ _E o
ETICHBZDOIEMANICHZ DT X2 VWWET,

HoEMNUH T—UATLy N BEET6 DDT—VEERE
RELTHRE, G4 ~GRERICED, EDT—VEERE
ERHITZIEBIRLET,

The operation to “set a work coordinate system” means the
operation by which the NC recognizes the location of the
workpiece zero point which is determined arbitrarily.

Six work coordinate systems are preset using the ‘WORK
OFFSET screen and which of the work coordinate systems is
used is specified by a G54 to G59 command.

TR R

Machine Zero Point

X X
G56 G54
(G56) (G54) X
z z
(G58)
Y Y )—
Y

G54~G59 (&, T—7DHFE1 TIREF 2 TEZEFR TMNIT 3
EEIERULET, £, F2 TWHAEEKICEWNTIE FE1
FHAITT—oDE1 ITREMIUEE. 7T—7D0FELE
T->7T, FoEWMAITT—IDFE2IREMNMITDESICE
BLEYT,

G54 (G55, G56, G57, G58, G59) X_Y_Z_;

VA3 -

|
FoFMAEMLKICEWVWT, F1FHWHEFE 2 THMOMATINT

IRERE. ‘T—7AT7EY N EHED HED Z (F. “0”

IKLTLKESZW, ‘7—0A7€y b EEO  HED 7' ICfE
BABIhTWBE, F1 8. B2EFHOEE5TNTT
BLETHRA—AMAICYT NSN3 H. IR, MILFBE

UILy Ay RET—T, FryvIBLTREDTHTS

AIREMED B D X T,

[HEm DRRIE]

g

X X
@ (G55) (G57)
X
z z
(G59)
)— zZY Y
Y

G54 to G59 commands are used when machining the 1st and
the 2nd process continuously. With headstock 2 specification
machines, these commands are used to perform the 1st
process at spindle 1 and the 2nd process at spindle 2
continuously by transferring a workpiece between the two
spindles.

/\ cAUTION

With headstock 2 specification machines, set “0” at
‘COMMON Z’ on the ‘WORK OFFSET’ screen when
machining with spindles 1 and 2. If a value is set for this
item, the coordinate system is shifted in the same
direction, regardless of the spindle to be used for
machining. This may cause interference between the tool,
tool holder or turret head and the workpiece, chuck or
fixture.

[Machine damage]

] NoTE

BRERAKIE. G54 MERENKT,

il :
G54 ~ G59 OfEAAE (1)

£ XTEAI T EMI U, E2XHcT—r7 %%
ELULTINIZ#ELET, £ 1 E8AI0T— 2 EEE G4
[, 282 TEMAIDEEIZIL G55 ICERELE T,

L) SELNTOZO075AFlIKDWTIE.
(433 ~—3))

CT—sOEEL”

When the power is turned on, the G54 work coordinate system is
selected automatically.

Example:
Programming positioning using a work coordinate
system (G54 to G59) (1)
To carry out continuous operation, it is necessary to transfer
the workpiece from spindle 1 to spindle 2. The work
coordinate system for spindle 1 is set to G54 and spindle 2 to
G55.

@1 For examples of machining programs with workpiece transfer,
refer to “WORKPIECE TRANSFER” (page 433).
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G54 ~ G59 DfEAAE (2)

F1IREEFE2IROMIZRUM. $LXUTCBUARIE
EHEALT, FYRIIIZTWED,

1 IE
1st Process

G54 DINTIHES
Workpiece Zero Point for G54

,¥7\A

jpRmp—

$70
$100

< #fii >
1. TERRBESLVOIEERFLEZERL T 51 TED
ROMIERZ 7 —VmHEICERELX I,

2. G54 DMIESHISROINIERSAETD Z RO
@omm) Z. ‘T—UAT7EY N EHED ‘G54 DZIC
VAFRETANDLETS,

~ - -

ra \
A%

———

2
L

Example:

Programming positioning using a work coordinate
system (G54 to G59) (2)
To carry out continuous operation of the first and second
processes using the same chuck jaws and the same O.D.
cutting tool.

F2TIi2

2nd Process

G55 DINTIRER
Workpiece Zero Point for G55

\

$100

10

<Preparation>

1. Set the temporary zero point for the first process on the
workpiece end face using the tool geometry offset function
and the tool wear offset function.

ROMLIR R

./ Temporary Zero Point

2. Input the distance (2.0 mm) from the workpiece zero point
in the G54 work coordinate system to the temporary
workpiece zero point, measured along the Z-axis, to “Z” of
“G54” displayed on the ‘WORK OFFSET’ screen, in a

negative value.

] G54 DIITIR R
/Workpiece Zero Point for G54

3. F£1IRETYHITZIHEOEOMK 2.0mm) & G55 DI 3. Inputthe sum (13.5 mm) of the cutting allowance (2.0 mm),
THREENST—VIHEETD Z AEOERH (1.5mm) & to be removed in the first process, the Z-axis distance from
Moy 7 ~& (100mm) ZIEUE (185 mm) Z. the workpiece zero point in the G55 work coordinate
CD—0FA 7ty N EED ‘GE5" D ZICNYAFAETA system to the workpiece end face (1.5 mm) and the chuck
ALET, jaw shift amount (10.0 mm) to “Z” of “G55” displayed on the

‘WORK OFFSET screen, in a negative value.
; G55 DINTIR =
L| /Workpiece Zero Point for G55
10 15

il : Example:

O1;

N1;

(1S SN G54 DT — 7 EEZR % FEIR Selecting the G54 work coordinate

G50 S2000;

system
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(€10 L0 T 10 1 0 1 %@IE@IE% ) —O A7 The workpiece zero point for the
Ty N EED ‘G54” DFFIEES G54 work coordinate system is set
S HE OFEEENINES N by adding all the following offset
T. G54 DIITEANEZESINZE data: tool offset data for No. 1 tool,
9, tool offset data for the “G54” and the
offset data set for ‘COMMON'’ in the
‘WORK OFFSET’ screen.
70724 Machining program
1Y 101 T T&HF Stopping the operation
@ T—0&3MELeh, REELED U @ Change or turn the workpiece.
S
N2;
[T R G55 DT — 7 FEIE X 7% 3E# IR Selecting the G55 work coordinate
system
G50 S2000;
[T 0T (01 1 5 TR 1 %@IE%@IEE C—HA 7 The workpiece zero point for the
Ty N EEOD ‘G55” DfIEES G55 work coordinate system is set
5 L@ OEEENNES L by adding all the following offset
<. (355 DOINTEANEZRESINE  data: tool offset data for No. 1 tool,
9, tool offset data for the “G55” and the
offset data set for ‘COMMON'’ in the
‘WORK OFFSET’ screen.
: mT7oo s A Machining program
M30;
2-23 Ges v/ AREHL (Trvavh)
G65 Macro Call (One-Shot)
G5 ZIERITHE. PRLRAPTIEELLAXY AR O%  When G65 is specified, the custom macro specified at address
HFOHUET, P is called.

Flo. AR LN IZO7O7SAICETT—5 (BlE) Dig
ENTEET,
G65 T RTDI|HLD bREIICIESULET,

L) s, sI60EE X —H— OBURHAE

Data (arguments) to be passed to the custom macro program
can be assigned.
“G65” must be specified before any argument.

m Refer to the instruction manual supplied by the NC manufacturer

for details.
G65P_L__ <S|¥IEE>
G65 P_L___ <Argument assignment>;
P e, WO T~7O0707 5 LES Macro program number to be called
@ MHEINE7AT I ALICMIYZIERT DI E @ Specify M99 in the called program to return to
T 1DHMOTOY T LNED £, the previous program.
L TR 7072 L0#ER UL UBE Specifies the number of program calls.

(AR&RsIE 1 [B])

1~0000 DEFFETIH/EEL TSI,

o <5|HIETE>

<Argument assignment>

NUBICEST—%
51 %48

EAER L THIST 50— A ILER
IEERAT 5 ENTEET,

(If omitted, the call is repeated once.)
Specify a number from 1 to 9999.

Data passed to the macro
By using argument assignment, values can
be substituted for the corresponding local

variables.
SI¥IEE Argument Assignment
SIBIEEICIEI & IDHBD, IBESNTFILT 7Ry DA  The argument assignment has 2 types, | and Il. The type of

Bbhtic J: DEHICHRISNE T,

argument assignment is determined automatically according to
the addresses used.
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SIBEE | Argument Assignment |
Zhn  Tomilamame  ZELA Tealabe 75K LoclVanae
umber Number Number
A #1 | #4 T #20
B #2 J #5 U #21
C #3 K #6 V #22
D #7 M #13 W #23
E #8 Q #17 X #24
F #9 R #18 Y #25
H #11 S #19 Z #26

s

] NoTE

1. ZRLZAG, LN, OPIE3I#ELTHERTEETA,
2. BEIZNEDBWFRLAGEETEET, EELEZTZRLR

ICHET 2A—NILEHDEREICED XY,

3. WEZILT 7Ry MECIEEY 208>, T—RF7RLZE

R > TNET,

2l L KIES ZILT7 7Ry MRIZEELRINEBRD EE

/LIO

SIBEEE N

PRLAABCZ—ERLFFERL. I,LKZ—HEUTHEX
10 BETEHERL TIEEI 2 HETY . 3 RITEEER EDE
EHMELTEZZEEIFERULET,

s

1. Addresses G, L, N, O and P cannot be used in the argument.

2. Unnecessary addresses can be omitted. Local variables
corresponding to an omitted address are set to null.

3. Addresses do not need to be specified in alphabetical order. The

addresses conform to word address format.

However, |, J, and K need to be specified in alphabetical order.

Argument Assignment Il

In the argument assignment |l format, addresses A, B and C
are used only once and addresses |, J and K are used in a set
up to 10 times. This format is used to pass values such as
3-dimensional coordinate values as the argument.

] NoTE

SIBIEEDIEFZRY |, J KDRFE. REOTOT S AICFEEE

The subscripts of |, J and K indicating the order of argument

Tho assignment are not written in the actual program.

ZRLZ EHES ZRLZA EHES ZRLZA EHES

Address Variable Number Address Variable Number Address Variable Number
A #1 K3 #12 J7 #23
B #2 4 #13 K7 #24
C #3 Ja #14 (] #25
I #4 K4 #15 Js #26
J1 #5 5 #16 Ks #27
K1 #6 Js #17 9 #28
2 #7 Ks #18 Jo #29
J2 #8 l6 #19 Ko #30
K2 #9 Js #20 110 #31
I3 #10 Ke #21 J10 #32
J3 #11 l7 #22 K1o #33

SIBHREDRTE
EDORICSIHIEE I C IABELLEERE BNSEELL

SIBOERICED XTI,

Mixture of Argument Assignments | and Il

If both argument assignments | and Il are specified, the type of
argument assignment specified later takes precedence.
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i : Example:
#7 DTHITTT L. 14.0 & D5.0 D 2 DD |EMNESShic When both “14.0” and “D5.0” are commanded as in the
EEBODSONEMERD E£T, argument for variable #7 in this example, the latter, “D5.0”, is
valid.

G65 A1.0 B2.0 1-3.0 14.0 D5.0 P1000;

<EH>
<Variables>
#1: 1.

1.0
#2: 2.0
#3
#4: -3.0
#5
#*
#7: 24 5.0

T ] NoTE

INERBUTETSIRT -5 DEBAIE, #N2NOF7 KL XD/ The units used for argument data passed without a decimal point
EEMICRDET, correspond to the least input increment of each address.

BHUDZEE Nesting Level for Calls

YUOFBELUDOLZEEIL. G65, G66, G66.1 x5 T4EEX  Macro program calls (G65, G66 and G66.1) can be nested to a

TTY, &fes Y770V SLAHHUDOEZEEEY 7O depth of up to 4 levels. Subprogram calls can be nested to a

ULEBDETBEEXETTY, depth of up to 8 levels including macro calls.

MDI BETHRRICIEH UM ABETT, A macro program or a subprogram can also be called during
MDI operation in the same way.

m Y7707 5 ADORHEUICDOWTIK, “MI8g/M198 77O > m For details on subprogram calls, refer to “M98/M198 Sub-Pro-

LOHHL, MU T7T7OT LT " (213 =) . gram Call, M99 Sub-Program End” (page 213).
fi : Example:
G65 DEMAAE Programming using G65
NDFES ZFTEW &1 EDOVIDAHE K, YIHIED RE Specify Z or W for the depth of a hole, K for the depth of a
FZIESL. NHITZITVWED, cut, and F for the cutting feedrate to drill the hole.
Z W

‘ K

CRDRES(FTV Y a—h)
TRODBES (AT LAYTIL)
1 EOYIDAHE

|
d/
2 AN
I~
4 N
;
7’ \\
MXCN

- D UIHIR D SRE
-— SV Cutting Feedrate Z: Hole Depth (Absolute Programmlng_)
[VAVAVAVAVAY. SUL B3 U: Hole Depth (Incremental Programming)
DI SVAVAVAVAVAV Eaﬁ'c?Tra orse K: Cutting Amount per Cycle
(AVAVAVAVAVAVAVAVAY / pi v F: Cutting Feedrate
<Yo/O07075LZBUHEIT OIS 40>
<Program calling a macro program>
02;
GO00 T0101;
G97 S1000 MO03;
GO00 X100.0 Z200.0 M0S8;
G65 P9100 Z50.0 K20.0 FO.3; ...ccueeereeereeeeeeneeeneenans oO70%7 5 AR U Macro program call

GO00 X100.0 Z200.0 M05;
M30;
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<v707075L (BUHEh37075L) >
<Macro program (program to be called)>
09100;

IF [#23 NE #0] GOTO 1; voooveeeeeeeeeseeeeeeesereseee

IF [#26 EQ #0] GOTO 8; .veoovveeveeeeeeeeeeereeeseressnees

H#23=H#5002—H26; ... ORI HEE Calculates the depth of the hole.
N1 FIZHTHEG; e SODRE #EE Calculates the depth of the current

SERIORDRSZT VT
BIEDORDRSZ T )7
AV LAYTIILDESIENT A

ZW EBEDDRITNIETS—

HID g @S HE I N2 A

Clears the data for the depth of the
current hole.

Clears the data for the depth of the
preceding hole.

In case of incremental
programming, jumps to N1.

If neither Z nor W is specified, an
error occurs.

hole.
If overcut occurs, jumps to N2.

BITH23, s TNOEETOSVS Clamps at the depth of the current
hole.

N2 GO0 W—H2; i BB DRI FTEED Moves the tool to the previous depth
at a rapid traverse rate.

GOT W—H1-H2) FHI; e YA H Drills the hole.

GOO WHT; oottt FNINTHBERETRS Returns the tool to the drilling start
point.

IF [#1 GE #23] GOTO 9; .ooiiiiieee e BTF vy Checks whether drilling is
completed.

H2ZH, oo SEORSZELRT D Stores the depth of the current hole.

GOTO 1;

NO MO ...t e e e e assssarsrrrererees JOZOEEL A0S ALANRD Returns to the program that called
the macro program.

N8 #3000=1 (NO Z OR U COMMAND); .....ccoceeenne 7o5—LhEHT Issues an alarm.

LD voaxicoWwTi, SIEEE A —H — OEIRHAE

Q:J For details on macro statements, refer to the instruction manual
supplied by the NC manufacturer.

2-24 G66 V/OE—FILFHL (BEHESIFHLU).
G66.1 V/OE—¥FILIEHL (B70O0vIHFHU). Ge7 ¥/ OE—FILEHULF vV EIL
G66 Macro Modal Call (Call after Execution of Axis Movement Commands),
G66.1 Macro Modal Call (Call in Each Block), G67 Macro Modal Call Cancel

< G66> <G66>

G66 ZIESLTHS G67 THFv Y EILTDETOME. EiEE)
SO T7Ov I EERTI2ECY7ORELE LY 77O
TR LZETWVWET,

s

Once G66 (macro modal call) is specified, a macro program or
a subprogram is called every time a block containing a travel
command is executed. This continues until G67 is specified to
cancel the modal macro call.

] noTE

1. Ge6 D7 Ay 7 TRYIVAMFHLETWEEA, IELA—AI
T (518 BREINFT,

2. FHIEHRER CHWMBEESOBWVWT Oy 7 TEYZ OFEE U IFTW
T A,

3. O—ANEH GIE) . G6DTOAYIDHTREENET,
E—FIIFHUOHEICIFRES NI E A,

< G66.1>

NC B+ 7 0y 7 EBICEZFICIEESNY /7O E SN
9, ETAVIDIESIF. PRLRO (FATVILES).

FRLAN (V=T RES) LG I—RBFINRT
ETEndsIcrbExd,

1. In a G66 block, no macro program is called. Local variables
(arguments) are set, however.

2. No macro program is called in a block containing commands for
compensation functions but no travel commands.

3. Thelocal variables (arguments) are set only in the block specifying
the G66 command. Note that local variables are not set each time
a modal call is performed.

<G66.1>

In this mode, the specified macro is unconditionally called for

each NC command block. All the data other than address O

(program number), address N (sequence number), and G

codes that are specified in each block is not executed and is

used as arguments.
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SOTOYv I TIRIHERST,
FESNTWBEDDME|EE

fef2L. G O—RIX G66.1 38
ROTAOY U LUETIERERICHE

The G code in the block in which G66.1 is specified is not used
as an argument. Only the last G code specified in subsequent

BDET, blocks is used as an argument.

DEDNCESO7AVZIEINRT, PRLZX0O (ZAZZ  Inother words, the situation is the same as if all blocks

LETES). PTRLAN (=T AES) DHD5BEIEZED containing NC commands have a G65 command; either at the

R, BWBEIEXTOY T DEHEIC GE5 MERINTWVWSDE  beginning of the block or, if one of these is present, following

BUICEDERT, the address O (program number) or address N (sequence
number).

um ] noTE

1. G661 DT7AY V7 THEMHULMNTONET, 1. In the block containing G66.1, a macro program is called.

2. G661 D7OyIOROTOY VLET, HHEULITONS T 2. The block that follows the one containing G66.1 and performs a

Ov 7D\ T (G661 DTAYZIZEaHEEA)

e FZIC G, PLESIEERD T, ZDXIGIE G:#10, L:#12,
P:#16 TT, 122U, ZDTF—FITBENCIESELTDOAA
TA—=<v hDOHIBEEZITEI, HZIL “;G1000. PO.12 L-4"
EIFESTER A

e GI—RMIEHB - ILEEITREBDOEDDHASIHICED £T,
FPRLRO (FAVZLES). PTRLAN (V=T Y RES)
BLV0OZIL—=7HND G I—RiE, E=FILIBERELTR
70Oy 7RI TN ET,
3. ZPRLRO (FAVZLES) o770y I¥vF7RLAN
(=Y RESF) 21, EOBZlF. X7 AXES M9 I8H T2l
O7Av o TiREIOYIFEELZTVWEEA,

4, {HRITOVIIETRLRO (FOVZLES). PRLAN (¥—
TUREST) UADTRLZADESINIcEZICNCIES EHR
Sh, 870V 7BEUNfThNET, PRLZXO (FATZ A
ES). FRLAN (=7 v2RES) UADTFTRLZADHEICN
MESINTWVWDE, NIFSIEICRDE£T, CDHE. NDEHK
ANDXSIE #14 T, INERUATHIEIZ 0 &b &I,

L)1) stid. S8 X —H—OBUESEE

macro program call (not including the blocks containing G66.1)

» Addresses G, P and L can also be used as arguments. Address
G corresponds to #10, address L to #12, and address P to #16.
However, the restrictions on the input format that apply to normal
NC commands apply to the data. For example, “;G1000. P0.12
L-4” cannot be specified.

* When multiple G codes are specified, only the last G code is
used as an argument. An address O (program number),
address N (sequence number), and G codes not in group 00 are
passed to the next and subsequent blocks as modal data.

3. For blocks containing only an address O (program number),
address N (sequence number), EOB code, macro statements, or
an M99 command, the macro program call at every block is not
performed.

4. When a block contains a command other than an address O
(program number), or address N (sequence number), it is
assumed to be an NC command and the macro program call at
every block is performed. When N is specified following data other
than an address O (program number), or address N (sequence
number), the N is used as an argument. In this case, the N
corresponds to variable #14 and the number of decimal places is
0.

m Refer to the instruction manual supplied by the NC manufacturer

for details.

G66(G66.1) P_L___ <5|#fgE>
G66 (G66.1) P_L___ <Argument assignment>;
G67;

O P e MOHITYIO707 7 LES Macro program number to be called

@ MESn7O07 5 ALICMO ZIEST DI & @ Specify M99 in the called program to return to
TADHIO AT S LANRED £, the previous program.
LI BDIRLEI% (BIREE1ED) Number of macro program calls (If omitted,

1~0000 DEFETIE/EEL TSI,

o <BIBUBTE > o XoOET T4
<Argument assignment>
BIEE " (130 R—Y))

NUOE-YIHELFr L

the call is repeated once.)
Programmable range: 1 - 9999

Data passed to the macro

m SIBUEEICDWVWTIX, G5 EEETY, “ 3l m The argument assignment is the same as

G65. Refer to “Argument Assignment”
(page 130).

Macro modal call cancel

] NoTE

1. G66 £/cld G66.1 & G67 D7 OV J I TR—7AY 5 LADH
[CRFNIERED EHA, £, G66 £/2IL G66.1 E—RAFTRHEWL
EEICGET ZIES T BDE. Fo7—L40 (P276) £DFT,

2. G66 BLVGBB.1IFITRTDIIHEDANCIERTTZ2HENHD £
—g_o

3. G66 FfclF G661 THEE LMK ZBbhde 7Oy I ERA—70Y

212 M99 MES S NIIBA. I UARITFS Nics, Mg h'E
FEnET,

L) ~/O0mELoSEEC>WTE, “IEHLOZEE" (132
~—3)

1. The blocks containing G66 or G66.1 and G67 are specified in pairs
in the same program. If a G67 command is specified while the
G66 or G66.1 mode is not valid, the alarm P276 occurs.

2. The G66 and G66.1 commands must be specified before any
arguments.

3. If M99 is specified in a block in which a macro program is called
with G66 or G66.1, M99 is executed after performing the call.

@1 For details on the nesting level of macro program calls, refer to
“Nesting Level for Calls” (page 132)
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il : Example:
G66 DfERAE Programming using G66
ARMNETOBMNIZITWET, This program cuts a groove at the specified positions.
] USBDRI(AYILAYEI)
F BT OUEIED RE
U: Groove Depth (Incremental Programming)
| F: Cutting Feedrate for Groove Cutting

< G66 TY¥I/ATZAY S LZEHTHI 7OT S
L>

<Program calling a macro program with G66>
03;

GO00 T0202;

G97 S1000 MO3;

G00 X100.0 Z200.0 M0S8;

G66 P9110 U5.0 FO.5; ....uueiiieccceereccneee e X7 0O07047 25409110 @ #21 (T Assigns 5.0 to #21 and 0.5 to #9 of
5.0, #9105 %A LT, ¥~O macroprogram 09110 and calls the
AR AT N A macro program.

XB0.0 Z80.0; oo 7800 DB TT. Y7 O 04>/ Executes macro program 09110 at
09110 &£1T the Z80.0 position.

ZB50.0; e 7500 DB T, Y7 O 04>/ Executes macro program 09110 at
09110 =17 the Z50.0 position.

Z30.0; e 7300 DB T, Y7 O704 5/ Executes macro program 09110 at
09110 #E17 the Z30.0 position.

BB, ettt X7OEELUFv eIl Cancels the macro call

G00 X100.0 Z200.0 M05;

M30;

<vo/0O70a75L (BFUHESh3T7ATSL) >

<Macro program (program to be called)>

09110;
GOT U—#H21 FH;, oo YA H Cuts the workpiece.
GO0 UB 2T, e et S Retracts the tool.

MO, e OO0 LMET Ends the macro program
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i : Example:
G66.1 DIERAE Programming using G66.1
AENMETCOBEMIZTWET, This program cuts a groove at the specified positions.
G66.1 (F. BORSZHEEET 2NENHBHERLEIC G66.1 is used in cases where it is necessary to change the
FALET, groove depth each time.
| |
] ) i USBDRS (1Y LXAYTIL)
F BT OYIHEIZED RE
U: Groove Depth (Incremental Programming)
| F: Cutting Feedrate for Groove Cutting

< G661 TYV/O7AVZLEFUHT 7O L>

<Program calling a macro program with G66.1>

04;

G00 T0303;

G97 S1000 M03;

GO0 X100.0 Z200.0 M08;

G66.1 P9120 U5.0 Z80.0 FO.5; ...ccvvvvereeririeeeeeieeeeeenns OO0 5L 09120 @ #21 (C Assigns 5.0 to #21, 80.0 at #26 and
5.0, #26 (T 80.0, #9 IC 0.5 Z{fXA L 0.5 at #9 of the macro program
T. 2800 DB CT~Y OO > 09120 and executes the macro
L©EET program at the Z80.0 position.

UB.0 Z50.0; oot XO7A70O7 509120 D #21 | Assigns 8.0 to #21 and 50.0 at #26
8.0, #26 I 50.0 #X A L T. Z50.0 of macro program 09120 to change
DB TERS (U) #Z 2T~ the groove depth (U) at the Z50.0

O707 2 ALA%&FET position and executes the macro
program.
UB.0 Z30.0; oo XA 70O%7 509120 @ #21 | Assigns 3.0 to #21 and 30.0 at #26

3.0, #26 |1 30.0 #X A L T. Z30.0 of macro program 09120 to change
DORIBETHERS (U) #ZZ2TY 7 the groove depth (U) at the 230.0

a0 LM% ET position and executes the macro
program.
[ 4SRN NeZan A VE S AL P Cancels the macro call
G00 X100.0 Z200.0 M05;
M30;
<¥/0O7075L (BUHZh37075L) >
<Macro program (program to be called)>
09120;
GO0 ZH26; ...t Z AEIERD Positioning in the Z-axis direction
GO1T U—#21 FHI; e YA H Cuts the workpiece.
GOO UH2T; e KIS Retracts the tool.
MO, e OO0 S LMET Ends the macro program

2-25 G90 MME. ARYIHIY 1 7L, Go4 SwEVIEIY A 7L
G90 O.D./I.D. Cutting Cycle, G94 Face Cutting Cycle

AR, AR LCIREID R S L— MBI T—/WIE%Z1T>  The G90 and G94 commands are used to call the cycles which
EEIC, 7OV LELDERICTZODDODTAIILTT, simplify programming for straight and tapered cutting on O.D.,
I.D. and end face.

GO0 | AR RERUIEIY 1 7L 0.D./I.D. cutting cycle
G94 | WwEIAIT T 7L Face cutting cycle

1y

@ BE., ZOYA7IIERLEE A, @ Usually, these cycle are not used.
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L . 8o 0TE, HEEEX — N —FROREHBEES

BLUTLLEE W,

. A=Y NOYIBZICDOWTIE, RIS ESREAE
‘v T rJEERER

1. ZET+r—<v b (BHEEBORE)

Standard format (default setting)
<A KL—MUIHEI>

<Straight cutting>

G90 X(U)_Z(W)_F_;
G94 X(U)_Z(W)_F_;

< F—I\E0HI >

<Tapered cutting>

G90 X(U)_Z(W)_R_F_;
G94 X(U)_Z(W)_R_F_;

. FI5 74— v bk

F15 format
<ZANL—NUHI>
<Straight cutting>

G90 X(U)_Z(W)_F_;
G94 X(U)_Z(W)_F_;
< F—/XEIHI >

<Tapered cutting>

G90 X(U)_Z(W)_I_F_;

. For details of the functions called by the G90 and G94

commands, refer to the instruction manual supplied by the
NC manufacturer.

. For details on switching the format, refer to the separate

volume, OPERATION MANUAL “Setting Screen”




G BRE

138 G FUNCTIONS

G94 X(U)_Z(W)_K_F_;

¢ G0 e AE. REVIHEIT 7L Calls the O.D./I.D. cutting cycle
@ G e, IHEYIBEIY 1 7L Face cutting cycle
¢ Xy Z s IR A 2 )L DA s A Specify the coordinate values of the end
point of cutting cycle.
¢ U W o PIHIY 7 )L DFRBRAIED SR X TDEE  Specifies the distance and direction from the
B &AM cutting cycle start point to the cutting cycle
end point.
* R o (G90) : (G90):
Al XEHAEOFSM=DER (£R31E Specifies the distance of taper in the X-axis
) direction (signed, in radius).
(G94) : (G94):
HERD Z A EORT S = O IEg Specifies the distance of taper in the Z-axis
direction (signed).
L LRSS HERO X #EBFEOFS =D (HERIE Specifies the distance of taper in the X-axis
) direction (signed, in radius).
¢ K e HELD Z #FRDORFS = DR Specifies the distance of taper in the Z-axis
direction (signed).
LI T *®DIERE Specifies the feedrate.
( U2
X| TR > .7 €--- Fi&ED
!/ Rapid Traverse
v v —— D
-X Cutting Feed
X
<A ML —hHI> < T —/JYIH) >
<Straight Cutting> <Tapered Cutting>
w
) L
— A — ,
| |
b ue 1| ue
| |
| |
Y . A
, =" AR <o 2D
< T ” —>+Z Rapid Traverse
<« YJHIED
| ,‘:( Y / _‘; Y Cutting Feed
<Z kL — NimmEYIE > < T —/IHmE) >
<Straight Facing> <Tapered Facing>
2-26 G50 THREEHGEE. TMREEEREEDRE. G6 VIHIEE—EHIH (BE—EHH)

G50 Setting Maximum and Minimum Spindle Speeds, G96 Controlling Constant Surface Speed

(Constant surface speed control)

G50 : THORERHEER S UREOHEEZET
BENEEHR COTMORBOEEE S & CRIEOEREE % 3T
LET. InaRELLFE, BEEREIREMEDSEENIC
BBHIEEFHDEEA,

G96 : YIELERE (BE) —EHIHE

VHBREFARE bFEEN. TEA 1 2EICAR EZWS
ESHERBRL. B m/min TRENET,

THEEZESY 2 & YHIEREZ —EICRDHlc, YIH|
FEOEICEL B> THENICEHMOEEREZFIEL F9,

G50 Specifies the maximum and minimum spindle speeds
G50 sets the spindle speed limits (maximum and minimum
spindle speeds) for automatic operation. Once G50 is set, the
spindle speed will be clamped at the set limit.

G96 Calls the constant surface speed control mode

The surface speed is also called the cutting speed. It indicates
the distance the cutting tool moves along the workpiece
surface (periphery) per minute.

When the surface speed is specified with this command, the
spindle speed is automatically controlled to maintain the
surface speed constant with the cutting diameter varied.
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P —mic. - onELBRISONES L UT— IR,
F oy R TIEC LT BENBIHEEA RS SNET,

a4
==

1. G50 THREI S THMORBEEEE BT Frv I, AR
BLTV) VY OHBEGEREOATRBEVEERELL
TEESLTLESZ W,
[D—VDmMHL. ASEH, BHROMIA]

2. EI\—b70T 5L TG DYHIEE—EHHZIERT S
LEREE, BIEZORDTAY I TG50 ZHBLEH
DEGEREZI TV TLTLEEW, G96 ZHEBT D L.
EITREAE#HPOISED < [FEFHOBEERITE <
D, BMOFBEEGREREICBED XY,
[D—VDmEL. ASSEH, BHMOBIR]

LD . 585, 6117 (140 R—3)
. TEHOLOGEEEF v v Y OEZFHOBERICD VT
FrvIBLOVY VT A—H—EROBEKERAZE 2 S
B,

3. G50 IS U THRE LT HESHIREEIZ, &P T
{EEZHBUTNCEKEBEDERZ U oIS &, HESH
¥9, BESEZBALT,. 7095 LDEFHSINI%E
BT 3L, BEEGERENRBEDEE 7OV S LDE
TEhaErRiENSDET, TEEAKR. 37075
LOEEISEBEZRITL. 7AYV S LDEFHSEIL%E
BRELAWTLEEWL,

[P—VDRUHL. ABER. BIEOMEE]

VA3

G50 Z{FRAU CTRIZERZR/RET DL =lE. G50 D X, Z DIED
EHESESRT2ICEREVUTERLGEZES LTS
‘l\o

[HWAERDF 2, RIRME. HIIED 7 —2ICKTEE]
Fle. MIESHAIERIREEEREIIY 7 T3 &%
13376, TERREEERBADLVLBVWTLEZW,

[ AER D F 5]

G50S_Q_;
R ST THOREOEERE (mn)
L @ O REEERERE (min~)

P o—somIges TROMMSES SOMIA#CED, T
EREEO TFREELL, ZOTHERER% 7 KL 2 Q THES
T3, FWMOEREOMR, FRFENEMINET, Ihic
KO, IMIEFEEOEBENMTAET,

G96 S_ M03(M04);
G96 S_ M203(M204);

WEr)

HHV P ER)

YIBRE (m/min) Zi85
MO3 T 1 TENIEE: (M04 T 1 THhpt Specifies spindle 1 rotation in the normal

@ Generally, the standard cutting speed is determined according to
the material of the workpiece and the cutting tool, the workpiece
shape, and the chucking method.

4‘;1VWARAHNCE

1. The spindle speed limit set using G50 must be no
higher than the lowest of the individual allowable
speed limits for the chuck, fixture, and cylinder.
[Workpiece ejection, Serious injury, Machine damage]

2. Whenever G96 (constant surface speed control) is
specified in a part program, G50 must be specified in a
block before the G96 block in order to set the spindle
speed at the amount specified by G50. In the G96
mode, the spindle speed increases as the cutting tool
approaches the center of the spindle, reaching the
allowable maximum speed of the machine.

Workpiece ejection, Serious injury, machine damage]
hﬁ « For specifying G50, “Example1:” (page 140)
. For the relationship between the spindle speed and chuck
gripping force, refer to the instruction manual supplied by
the chuck and cylinder manufacturers.

3. The maximum spindle speed set by specifying G50 is
cleared when operation is suspended during
machining and the NC power is shut OFF. If the NC
power is turned ON again to restart machining from the
required block of the program, there is a possibility
that the program is executed without setting the
maximum spindle speed. When the NC power is turned
ON, always execute the program from the beginning.
Never restart operation from the required block of the
program.

[Workpiece ejection/Serious injury/Machine damage]

/\ cAuUTION

When setting the coordinate system, specify the X and Z
values correctly in the G50 block.

[Component interference/Erroneous motion/Cutting tool
fails to reach cutting position]

Do not input the tool geometry offset data to prevent the
work zero point from being shifted by the amount in the

tool geometry offset data.

[Component interference]

Specifies spindle speed limit (min‘1).

Specifies the minimum spindle speed
(min~7).

@ Calculate the lower limit of the spindle speed from the machining
diameter of the workpiece, cutting conditions at each process, and
machining conditions and specify the calculated value following
address Q. By setting the lower limit of the spindle speed in this
manner, it is possible to reduce the spindle speed acceleration and
deceleration time, thus a total cutting time can be reduced.

Specifies the cutting speed (m/min).

(reverse) direction.

M203 T&E 2 TEhH1FEr (M204 TZE 2 F  Specifies the spindle 2 rotation in the normal

(reverse) direction.
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i1 Example1:

00001;

NO0O01;

G50 ST500; ...eveeeriiicrerrersiesierree e s e sssrereeessesssee e e e s esnees TSSO EERTIES Specifying the maximum spindle
speed set

G96 ST100 MO3;....ceeveeeerererenreereresseesereressseseressesenes PIYRE—ESfEIc & ZFEes  Spindle rotation using the constant
surface speed control function

N002;

G50 ST500; ...eveeeriiicirerrersiesierree e s e ssrereeessessnee e e s ssnees TSSO EERTIES Specifying the maximum spindle
speed set

G96 S120 MO3; ...t ee e ee e seas YIMIEE —Eslic & 2 EmEEz  Spindle rotation using the constant

NOO3;

surface speed control function

G50 ST1500; ...covoeeuerrrernneeree e e ses e seesse s see e THESOIEERTIES Specifying the maximum spindle
speed set

G96 S200 MO3;....c.eevrveueeererrrreereseesesererereessseseressenenes P RE—ESfEIc & ZFaEes  Spindle rotation using the constant
surface speed control function

il 2 : Example 2:

G50, G96 DIEAAE
B @-0 OmmEEEILET,

Programming using G50 and G96
To move the cutting tool at a cutting feedrate along the path

@—® to execute facing.

S I

o1,
N1;
G50 S2000 Q500; ....cooevieirnrnrnrnrnrrrrrrrrrrr e

REZ 2000 min~"

% 500 min~! IR E
GO0 T0101;
G96 S200 MOB;.....cooeeeeeeeeeeseerseseeesseeeseseeseseeseseesnes R

L

THERE %=

i [o] r R & i)

X56.0 Z20.0 M0S;

*EDTQ IcBE

1000V

N =
neD

3.14 x 56

BENEGRFOE 1 TEHORSMOER
. RELEEE

200 m/min T 1 TE1E

—TFILRD2&SIC. £

IEZD—7JITADIFT2D. B

1000 %200 _._ 1437 (min-')

<--- B%D
Rapid Traverse
<« YJHIEED
Cutting Feed

Setting the maximum and minimum
spindle 1 speeds for automatic
operation

Maximum spindle speed: 2000
min~"

Minimum spindle speed : 500 min~"

Starting the spindle 1 in the normal
direction; surface speed is 200 m/
min

The spindle speed is controlled to
maintain the surface speed constant
at 200 m/min.

Positioning at D at a rapid traverse
rate to move the cutting tool close to
the workpiece

1000V
" xeD

1000 x 200
T 3.14x56

~ 1137 (min™")
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ZORIBTIE, 1137 min! TE 1
FEHIFER

At this position, spindle 1 rotates at
1137 min~" in the normal direction.

GOT ZO FA.0; et WEENT T 2720, 14X b ¢ Positioning at @ at a cutting
@ lcBs feedrate, the start point of facing
XB0.0 FO.15; oot 0.15 mm/rev DX D BE CcitE %Y Facing at a feedrate of 0.15 mm/rev
Hl
1000V 1000V
N= neD N = neD
1000 x 200 ) 1000 x 200 .
=————————= 2123(min"") =7 -1
3.14 x 30 3 3.14 x 30 2123 (min”)
ZDMBTIE. 2123 min~! T 1 At this position, spindle 1 should
FadEEELESELET, “G50 rotate at 2123 min~! to provide the
S2000 G500;” CxEESMlEERE surface speed of 200 m/min.
% 2000 min~! [T L TWB DT, However, since the spindle speed
TEEEEE F 2000 min~! LI limit of 2000 min~" is set in the “G50
F70 £ A, S$2000 G500;”, the spindle speed
does not exceed this limit value.
2-27 G97 EHMEEEE —EHE (BE—EFHFv>EI)

G97 Controlling Spindle Speed at Constant Speed (Constant Surface Speed Control Cancel)

G97 : THMOLIEEREIED

GO7 IFEHMDEEREEHIEHT 272D DIESTT,

BEE&GFIE GO7 THER LU LR E TN EEL 9,

- YIBIERE

o<z

n . FIEE

RUYIDITI. RHABIINI. SLCI—-UYIMIzd

1000V

N =
neD

P EHEERE (min')

(m/min)

CIITE (mm)

BEEEF. GI7T EITEDLET,

© mIsh—woBHons WIT T GY7 £ESTE T,

s

G97 Calls the constant spindle speed command mode

The G97 command is used to call the mode in which a
constant spindle speed is maintained.

programmed speed.

N: Spindle speed (min‘1)
V: Cutting speed (m/min)

During automatic operation, the spindle rotates at the

1000V

N =
neD

D: Cutting diameter (mm)
n: Circumference constant

The G97 command must be specified for thread cutting

operations, turning drilling operations and milling operations.

workpiece.

] noTE

@ The G97 mode is also specified for copy turning on straight bar

RUZYS & &

RFfeOLEY,

BRRITELY>TVWK DT, ZQEECYDO%E
BUMEHISTISRITNIEERD £A, THOEEEEZ —EIC LA
W&, YIDOD0UENELLTRLUICASKBRM>TEh, TEDOHEN

During thread cutting operation, the thread is cut gradually by changing
the cutting diameter for each thread cutting path while maintaining the
start point of the thread. Therefore, if the spindle speed is not kept

constant, the start point shifts in each thread cutting cycle making
thread cutting impossible or chipping the tool nose.
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A e A\ WARNING

G97 DEEREIRST/AT S L%ZERT 3BAIE. G50 T When a G97 speed command is used in a program,
THORSOEGEREEZES U THENSTT, LH>T. £ specification of the maximum speed with a G50 command
HOEEGEESE G97 TIHESIIBAEFrv Y. BEHBLY  will be ignored. Therefore, when specifying the spindle
V)Y OHARREGEEONTROEVEEEELTAZ  speed with a G97 command, specify a speed no higher
BRLTLEZW, than the lowest speed among the allowable speed limits
[P—0DmEL. ABER. Eioiig] for the chuck, fixture, and cylinder.

[Workpiece ejection, serious injury, machine damage]

G97 S_ MO03(M04) ;
G97 S_ M203(M204);
G97 S_ M13(M14);

¢ GO e, FEHEEEEES Calls the constant spindle speed command
mode.

© S e EHEEEE (min') Specifies the spindle speed (min™").

* MO3(MO4) ...oovvveeeeeenn M03 T2 1 EEAIEER (M04 T8 1 E#ht Specifies the spindle 1 rotation in the normal
WEER) (reverse) direction.

o M203(M204) ......oovvrrenn. M203 TE 2 8N IE#x (M204 T 2 8 Specifies the spindle 2 rotation in the normal
HYWER) (reverse) direction.

e MI3(M14) oo, M13 TRlETEF#NFE: (M14 TEl#ET Specifies the rotary tool spindle rotation in
B FEHNisEr) the normal (reverse) direction.

T ] NoTE

1. G96 DYTHIEE—EHEMN S GO7 DEHHOEHRE—EHIMEICYID 1. When the spindle speed control mode is switched from the G96
B2 2560, GO7 07Oy U TIEAT EMOEEEZES LT mode to the G97 mode, if no spindle speed is specified in the G97
<TEEL, block, the spindle speed obtained in the block immediately

preceding the G97 block is used as the spindle speed for the G97
mode operation.

G97 D70y U TEHMEEREREZIFES L TWaWE, GI7 DER] Therefore, if no spindle speed is specified in the G97 block, the

O7Av I DIEMEIC LD FHMEEHRENZE L. MIEEP spindle speed for the G97 mode will depend on the position of the

VHIEDEMICEREZRIFLET, cutting tool in the block preceding the G97 block, and this could
adversely affect machining accuracy and shorten the life of the
tool.

When switching the spindle speed control mode to the G97 mode,
always specify a spindle speed.
2. FEHOEEHEEIF. TEO®EDEE (mm/irev) ICXDHIRENE 2. Spindle speed is restricted by feedrate of cutting tool (mm/rev).
3—0

R R
N <
F N<—F
N : FEHEERE (min") N: Spindle speed (min~")
FixD®RE (mm/rev) F: Feedrate (mm/rev)
R |AUIHIEDRE (mm/min) R: Maximum cutting feedrate (mm/min)
m BAYIEED REICDWTIE, "Fi#pe " (241 ~—3)) @1 For the maximum cutting feedrate, refer to “F FUNCTION”
(page 241)

228  G98 BAEDIER. G99 BEIEEDIET
G98 Feedrate per Minute Command, G99 Feedrate per Revolution Command

TEDXEDREDOEBAMIE, TEHD220D G I—RICKDRE  Axis feedrate units are determined by specifying the following
LEd, two G codes:

(i
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G98 : EREDIER

(E#R8 : mm/min, [EEEEH : °/min)

TEDOEDEE, DEDHF I—ROED. 1 D0Hh D%
D& (mm/min, °/min) IZ7& 0D £,

B R =P TLT IR T v AR K VEET RS ERT 5
XIS LET.

G99 : EEEREXEDIER (mm/rev)
TEDOEDEE, DEDFI—-RODEHL. T8 1 [EERHD
DEDE (mmirev) KD FET,

© sz mEmMTIeRCMOMIAE. ERORMMTE G T7
075 LEERLET.

VAN
|
GI8 &IgH I B L. EHWHHAEEELTWELTH, FTES
hice1 PEBRODEDETIENBEUEXT, 7—0 &8

HITRBEDFHELBWESIEFHITERLTLLLEE W,
[ DIRIE]

G9s;
G01Z_F100.0; F#HAEEL TWRTH,
12 100 mm, TENHE
BLFEI,
GI8; ... BMEDIES
(E#R8 - mm/min, [E]#xE)
G99, ... FOEREDIES (mm/rev)

as

G98 Specifies the Feedrate Per Minute

(Linear axis: mm/min, rotary axis: °/min)

The axis feedrate specified by F codes is interpreted in units of
mm per minute (mm/min, °/min).

@ This mode is used when the bar feeder, the pull-out finger, or the
rotary tool is used.

G99 Specifies the Feedrate Per Revolution (mm/rev)
The axis feedrate specified by F codes are in units of mm per
revolution (mm/rev).

@ This mode is used for general turning operations such as O.D.
cutting, 1.D. cutting, and thread cutting.

/\ cAuUTION

In the G98 mode, the turret moves at the feedrate specified
by the F code even when the spindle is not rotating. Make
sure that the cutting tool will not strike the workpiece.
[Machine damage]

G98;

G01 Z_F100.0; The cutting tool moves at a
rate of 100 mm/min even
when the spindle is not
rotating.

Specifies the feedrate per minute
°/min) (Linear axis: mm/min, rotary axis: °/min).

Specifies the feedrate per revolution (mm/
rev).

] NoTE

1. G998 & G IFE—FIEGI—RTY, —EGI9 =iEDT 3
&L RIZGB ZHERUBWRD, G BRRENTVET,

2. BREAKE. G99 OEOEI*®ED E— RMERSNTVET,

i :

G98 DIERAE

Ly hAYRICERDMFZIINTIONT7 v A%FERBL T,
FEOOEIEIEUICRET, T—0 5 F v v IN S5 EH
bi_g_o

VAN 3=

TP IORTAH=PI—=0 Ty v iRERFERATREE
(¥, M05 ZES U TEHDEEEZEFEIEIE TSI,

1. The G98 and G99 commands are modal. Therefore, once the G99
command is specified, it remains valid until the G98 command is
specified, or vice versa.

2. When the power is turned on, the G99 mode (feedrate per
revolution) is set.

Example:

Programming using G98

The workpiece is pulled out of the chuck with the pull-out finger
mounted in the turret head while the spindle rotation is
stopped.

/\ cAuUTION

Always specify an M05 command to stop spindle rotation
before using a pull-out finger or workpiece pusher.
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[k D hiiga] [Machine damage]
@
©00
ea
] 7 GO0 (F3£D)
3@ @,”" GO0 (Rapid Traverse)
- Rac=a X <--- BED
@ Rapid Traverse
— ;N _ - <« JHIED
G98 (1 nE&H 7= b U).JL_ n) Cutting Feed
G98 (Feedrate per Minute)
O1;
N1;
G00 T0101 MO5;
X0 Z20.0 MOD; oo J—o%Dh Lz, BiEDH @ Positioning at (2 at a rapid traverse
[CT&ED rate to grip the workpiece
[ R GO8 T 1 fEHich DEDEE Establishing the “mm/min” mode

MO1;

(mm/min) %%

o070y LT, YHEED =
IBSTDEE. F OMEIF mm/min I
O EI,

500 mm/min D& D ERE T, /N\—H
EODTIcHIC @ ICHEED

Frw oIS
FrwINTVIZTITBET?2
PMERYIL

T

In the following blocks, the F codes
are all interpreted in the unit of “mm/

min-.

Positioning at ® at 500 mm/min to
grip the workpiece (bar stock)

Unclamping of the chuck

Dwell for 2 seconds to ensure
unclamping of the chuck

] noTE

KD z)LOKHEE. ZREDRH,
Fr v OEEREL DA URVERE
BEHLTLIRE W,

500 mm/min D& D ERE T, /N\—H
EZlEHULANS @ (CBE

Frvooov7
FroyvIMNISUTITEET2HW
BRoT)L

g

The dwell period should be a little longer
than the time required for the chuck to
operate (open, close) to ensure safe
operation.

Moving to @ at 500 mm/min to pull
out the bar stock from the chuck

Clamping of the chuck

Dwell for 2 seconds to ensure
clamping of the chuck

] noTE

KD z)LOK@EE. ZREDH,
Fr v OEEREL DA URVERE
BEDLTLIREW,

TIWTONT 4 v HEIN=MD5
BEgIcsh, BiED T @ IcBE

TLw by RDEETESZUE

@ ICBE% D TBE

G99 TE# 1 [BlERH =D DIEDH

E (mm/rev) &3S

oAy oLET, YHED =

55T B EE. FDOEIE mmirev I
D ERI,

g

G98 ZIES LB AIE. TIEORRIC
Y G99 ZIES L THEEEED E—R
ICRLTLIZaE W,

The dwell period should be a little longer
than the time required for the chuck to
operate (open, close) to ensure safe
operation.

Positioning at @ at a rapid traverse
rate to release the bar stock from
the pull-out finger

Positioning at D where the turret
head can be rotated

Selecting the G99 (mm/rev) mode
In the following blocks, the F codes
are all interpreted in the unit of “mm/
rev”.

] noTE

When G98 has been specified, G99
must be specified at the end of the
process to return to the feed per
revolution (mm/rev) mode.
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2-29

G325 MBR (FYIILT—=ILAKY D)

REEEE

G325 Change of Value Set for Tailstock (Digital Tailstock)

TO7ZLIED, DRAREBHOSREEZEET 5

EMTEET,
G325W_T_U_A_B_C_Q_R_S_;

as

The values set on the screen for the tailstock can be changed

using the following commands:

BEREEDCEE

T—7 1 ICERET 2EE 17

T—U 2 ICLRET BES 2
#H1 kN) #ES
#Ho (kN) =S
RTEHNDTORMSISEIE (mm) EIES

s

Changes value set on screen

To select Work 1, input “1”
To select Work 2, input “2”

Specifies Thrust Force 1 (kN)
Specifies Thrust Force 2 (kN)
Specifies pushing point (mm)

] NoTE

COREN 0 DEE, ANA—TERBOT
S LRBREETVWEE A,
FxXDTOr7A—FuE (mm) ZiHED

L am

T—U&DEHEXYAFRAADRESNTWVWS ETHF
LET,

BEIE (mm) =85
HHIEFERE (mm) ZET
@ mRIFBRAEOBEN TRERNIGET S

&L V=T BUNITEHBTL. DIRUE
FETEBRDET,

s

1. BRIHFRAEOHHEAT, 7oz UM
FleZ EMAT K2 B8RS DDREHENIC
EUBETH, DRULHET EHBULE
T, CORETIIZToBAR. 7T—7D
REIGEDBZENDH D EIT DT, FEARE
EEETIHBER>TDITEREL TSI, .

2. HBRNENCRKRSToEE, EX0461 DT 5 —
LERDET,

BFvrvvyE>T 1300
BFvrvvEyT Hb 1

W, FrvoTFy ooy Iy
TEMEE BFRIICITONE S ERELX
_g_o

BFvyFrrv4< (#) =ES
BFvvE VI 7YooV 7iESREIC
DIV TEBIUIDEBEZISDEFTDYANN%Z
01 MEMTHRELET,

] NoTE

If this value is set at “0”, stroke confirmation alarm
detection is not performed.

Specifies approach point at rapid traverse
rate (mm)

] NoTE

If the value set is on the minus side of the work,
tailstock/work interference will occur.

Specifies return position (mm)

Specifies thrust tolerance (mm)
When the thrust force reaches the set value
within the thrust tolerance, the workpiece is
judged to have been pushed and tailstock out
operation is regarded as completed.

] NoTE

1. Even when the thrust force is caused to reach
the set value within the thrust tolerance by a
load other than pushing against the
workpiece, the tailstock out operation is
regarded as being completed. Machining in
this state may involve dangers such as the
ejection of the workpiece. Pay extra attention
when changing the thrust tolerance.

2. If the value exceeds the tolerance range,
EX0461 alarm message is displayed.

For no re-chucking, input “0”

For re-chucking, input “1”

Setting specifies automatic chuck clamping/
unclamping of the workpiece following
tailstock/workpiece contact.

Re-chucking timer (sec)

At re-chucking, set the timer in 0.1 second
increments to determine the interval
between unclamping and re-clamping
commands.

1. BRORBRWVWERBIRDWTIE, BEOREEBNEIICHEDET,

W1, W2 3R LTS W,

HREMB/NETEHHEINDIEE. 49 FORMAT ERROR &7 D £, 3.

L) Dmasng /#BIcDWTId. “M25, M26 DIFARTE /458
(FIFILF—ILARYZ). M25 M26 DBEE /A (Bak
FXOEAR) 7 (198 R—Y) HSE,

Values set on the display are valid if G325 has not been specified.
Specify W1 or W2 whenever G325 is specified.
If the value set by G325 exceeds the specified range, ‘49 FORMAT

ERROR'’ is displayed.

m For tailstock IN/OUT, refer to “M25, M26 Tailstock Forward/
Backward (Digital Tailstock), M25, M26 Tailstock Spindle OUT/IN
(Carriage Direct-Coupled Tailstock)” (page 198)
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P emorerases. DFABZVRERILOREBBS
OB, ITETRICHEAS 2V ENILSAEETLED
MREIEEE 2R L Th< S ERTT.

@ During setup, you are recommended to record the position(s)
where the tailstock or steady rest should be positioned and the
position where the tailstock or steady rest should be returned after
the completion of machining.

2-30

G330 A& (FIFIT—ILALNYY) /B2 THBRERERES

G330 Tailstock (Digital Tailstock)/Headstock 2 Reference Point Return

TELORREIC G330 2IERT B . DA/ FE2FHE
PRABRULET, T—IVBEROREICHNMDST, BE
MNBHSERERARICOHEEHTZOT, MG/ F2=E
HENELAABICEBE L TTV—IPIEETSHITE2EEFN
NHDFEFH A,

VAN 5=

SZEUVUIEORDLD TCEEVHORREREZTSIBIE. &7
“G330” (IMEBA (FYIILT—ILAKNYY) /E2XTHAER
HEREDS) ZESLTLREEW, “G28B0” DIESTIX, &
RENTWBT—VEBERD BHIICT—IA 7Y MEDR
EINTWBE, WolEAZDRESINLET—VEERDER
AfIE (B0) F¥TBEILT. ZORICHMEAERETVWE
T BHIDT—IAT7Ey FHRESNTWSIESIE. T
D&SIE. 7—VEERRMABEDOBRERICiOT—IPIE
EFHTIBENHZIHSTT,

T

If the G330 command is specified after workpiece transfer,
tailstock/headstock 2 returns to the machine zero point. With
the G330 command, tailstock/headstock 2 moves only in the
direction of the zero point from the present position regardless
of the setting for the work coordinate system, which prevents
tailstock/headstock 2 from moving in unexpected directions
and interfering with the workpiece and/or tools.

/\ cAUTION

When executing the zero return at the end of the transfer
process, always specify the “G330” (tailstock (digital
tailstock) headstock 2 reference point return) command.
On execution of the “G28 B0” command, if at this time a
work offset value is set for the B-axis in the selected work
coordinate system, the axes temporarily move to the zero
point (B0) of the set work coordinate system, then move to
the machine zero point. When a B-axis work offset is set,
there may be interference with other workpieces or a tool
during movement to the work coordinate zero point, as
shown in the figure.

] NoTE

G330 [IF 2 TMBARB LTI TILT—ILA K v 7R TDHE
BATEEY,

Interfer-
ence

G330 can be used with headstock 2 specification machines and digital
tailstock specification machines.

1) D=V ERRRAUE ICBE (FxD)
Motion to the Work Coordinate System Zero Point (Rapid Traverse)

>
2) MR RNIEICEE (F3%D)

Motion to the Machine Zero Point (Rapid Traverse)

2-31

G374 0MRUL R UILIIIT YA 7)b. G375 04U RUILINIT YA VIVETHE (A7 aY)

G374 Drilling with Tailstock Canned Cycle, G375 Drilling with Tailstock Canned Cycle Completion

Check (Option)

DEEICTEZERO M. RUILMNINTEET, AMEINT
X, z&h) CEFEMEERIREICT Bfcdic. G I—RIck3BE
EHA I TRYIINIETVWET, £o. IPEICED A
FHIBEERARBICIITRZE CMIBREOEHEMIIETT,

G374A B_.C_Q_R_F_;

O A FBAME (mm)
L = TSR PIEME (mm)
L O EEIE (mm)

A tailstock can be used as a drill by mounting a drilling tool in it.
Use a canned cycle invoked by G code to perform drilling and
0O.D. cutting simultaneously. It is also possible to reduce the
machining time by operating the drill and tools mounted on the
turret head simultaneously.

Start point (mm)
Cutting bottom point (mm)
Return position (mm)
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¢ Qe 1[EHEDDYRAE (hm) (FERAZF) Depth of cut per one infeed motion (mm)
(Signed value)

O R e 1EHEDDOREDE (mm) (FERAZF) Retract amount per one motion (mm)

B e EDERE (mm/min) Feedrate (mm/min)

] noTE

1. ABC QFOLWITNMANMESINTLWEWE ‘Y7077 —L4"
‘49 FORMAT ERROR’ &% D £37,

2. Q:YIAB. R:EDEBRFSNEDEMETERL TILE L,

i
PEAE 10mMmERED & 5 mm DHFE
Q-10. R5.

3. YAEBNRDELDB/NETWEE YIHTF Z— LA 49 FORMAT
ERROR &7 hD X9,

4. FRMIBRTOBE., REUBIX TOBHIEXD &AL, &
DA—INTGARRA Y FOBERICENK T,

5 GI74ESERUILTAVIILEBERRKICTAOYIETULEITOD
T, ROV VICABRMIODESZT 2 &T, ARINT &R
BENTTA £ T,

6. RUINYAIINRT Ui & 2MER%. R7OY 7 DESET
SBEIE. “G375;” BIESLET,

7. BBNLERBENEREICIIERYIJLINTIEEESTEEE A,
G40 CEEFNERBEZF v YL L THSIESL TSI,

8. PRLARDERZEKY 5&. Q DYLAHZETT > cBBEIFHE
MBAICRDET, ReEDTEHE. QDVLAHZET BRI
FHEDFRT,

AN

IR, IMa. MFOFHI+HERZELTILSIL,
[AEFH. HROWRIE]

1. IfA, B, C, Q, or F is not specified, MACRO ALARM’ ‘49 FORMAT
ERROR'’ is triggered.

2. Specify “Q: Depth of cut” and “R: Retract amount” as signed
incremental values.

Example:
When the depth of cut is 10 mm and the retract amount is
5 mm:
Q-10. RS.

3. If the depth of cut is lower than the retract amount, ‘MACRO
ALARM’ ‘49 FORMAT ERROR' is triggered.

4. The movements to a start point or a retraction point are executed
at a rapid traverse rate, which is controlled by the rapid traverse
rate override switch.

5. Since the G374 command is completed at the same time as the
drilling cycle starts, simultaneous operation can be executed by
specifying an O.D. cutting command in the next block.

6. To execute commands in the next block after confirming the
completion of drilling cycle, specify “G375;”.

7. When an automatic cutter radius offset is applied it is not possible
to specify drilling with the tailstock. Cancel the automatic cutter
radius offset before making such a specification.

8. If address R is omitted, after drill infeed of “Q”, the drill returns to
the start position A. If R is specified, after drill infeed of “Q”, the drill
returns by the distance “R”.

/\ cAuUTION

Ensure the tools, the turret and the tailstock do not
interfere with each other.
[Serious injury/Machine damage]

il : Example:
S™ Mo3;
: (T7Av3L4h) (Machining Program)
G374 A-100. B-150. C-50. Q-10. R3. F500.; ......... B%Xbh7T-100. ¥ cr7O0—F Approaching to —100. at a rapid
: F500 T 10.0 mm YA traverse rate
F500 T 3. iR Cutting 10.0 mm at the speed
-150. ¥ TEORT specified by F500
—150. [CHZEE -50. T TE% D T Retracing 3. at the speed specified
PIEBLi: by F500
Repeating this to the depth of —150.
After reaching —150., the drill
retracts to —50. at a rapid traverse
rate
(7073 L4) (Machining Program)
(I £ TR RUYJJYATIZTHEDR Drilling cycle completion checked

(RYU LY 2)ILA=T LTWAaL  (The next block is executed after the
BA. BT EF->Th5Xk 7Oy drlling cycle is completed.)
INEHET,)
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2-32 G479 BEIRAORIRN LS / (DR EDEE)

G479 Automatic Centering Type Steady Rest/Tailstock Travel

G479 F8RICIF. HIBEPARRIC K > T LT 3TBEEOEEEND
nD&Ed,

1. BEBHEORNRNIESHDBE (EEBER)

< EbHE>

e NL1500 U —X

« NL2000 ¥ —X

« NL2500 &) —X

« NL3000 ') —X/ 700
» NL3000 > —X/ 1250

L “amasRiFEnid 0B EaBE) " (148 ~—)

2. BEHRELIRNLESOBRE (BER)

<5EICHEE >
« NL3000 &Y —X/ 2000
« NL3000 YU —X/ 3000

0 “ ABBLRIFEALSOBE (BER) * (150 x—)

3. DRaOBE (HeBEl)

<BEIHHE>
« NL3000 YU —X/ 2000
« NL3000 &Y —X/ 3000

LD “pmaows @aBsHR) © (151 x—)

G479 command has three different functions depending on
machine models and specifications.

1. Automatic centering type steady rest travel (carriage
direct-coupled travel)
<Applicable Model>
e NL1500 series
e NL2000 series
e NL2500 series
e NL3000 series/700
NL3000 series/1250

m “Automatic Centering Type Steady Rest Travel (Carriage
Direct-Coupled)” (page 148)
2. Automatic centering type steady rest travel (servo-driven)

<Applicable Models>
e NL3000 series/2000
e NL3000 series/3000

Q:j “Automatic Centering Type Steady Rest Travel
(Servo-Driven)” (page 150)
3. Tailstock travel (carriage direct-coupled)

<Applicable Models>
e NL3000 series/2000
e NL3000 series/3000

m “Tailstock Travel (Carriage Direct-Coupled)” (page 151)

BEFAORENIEHDOBE (EE5BEN)

‘G479 S1.(Q2) V * BT B E. ZENEBNICIENILEHEA
EYRILORBAMEZ BRI, BALLE. RhlHaE
BEE T WIE (V) ZCBBLET,

G479 S1.(Q2.) V_;

P a2 i5e Tt RNILO ERRT B2 AT

@ GAT9 oo RnEHEEE
L S D RN LEDEIR

==£9,
DY R

(=)

T

RNIEHEEBE S EICWIE (BEMEER

Automatic Centering Type Steady Rest Travel (Carriage
Direct-Coupled)

When “G479 S1.(Q2.) V_" is specified, the Z-axis automatically
moves to the position where the steady rest can be connected
to the saddle and then to the specified position (V_).

Calls the steady rest connect mode

Specifies the steady rest

@ The “Q2.” command also specifies the steady
rest.

Specifies the steady rest positioning point
(the machine coordinate value)

] NoTE

1. G479 &, BHTIES LTS W,

FRLRVIE, BREEBTESLTIIREN,
ZRLZXSQ),ViE MNEEANZT>TLRE W,

4. G479 DIRNIEHEFEETIE. 7O 5 LFS 09099 2 AL T
WET, COTATILBSZE>T FILWIOT S LZAR
TBHIERFRTEREAS

5 G479 2RI 2HA. THROFHEZH L TIRE W,
s FWNELEL TV E

e LY MY RDEHULAETLTWEZ &

s IRNIEHFADKREICZ>TWD Z &

1. Specify the G479 command independently in a block without other
commands.

Specify address V using the machine coordinate value.
For addresses S(Q) and V, specify a numeric value with a decimal
point.

4. The G479 command for the steady rest connection uses program
09099. This program number (09099) cannot be used to make a
new program.

5. To execute the G479 command, the following conditions must be
satisfied:

* The spindle is stopped.
* Turret head indexing has completed.
» The steady rest is in the OPEN state.



G 1AE
G FUNCTIONS 149

6. ZRLAVEZEIZE, ZHIFIRNIEOA T RILOFEEAE 6. Ifaddress V is omitted, the Z-axis moves to the position where the

XTOBEET VIV TEEEZITVWE T, D, IRNiEs steady rest can be connected to the saddle and is unclamped.
BRI EHEEE. BESBICWIBANDUBROE L VY Therefore, to move the steady rest, move the steady rest to the
FSYTEDETO>TLLIRE N, specified position and specify the steady rest clamp command.
G479 S(Q)_; ZEhRNIEDHE ET RILD G479 S(Q)_; After moving the Z-axis to the
HEAUEX TBER, kNt position where the steady rest
HETVI TV can be connected to the
saddle, unclalmps the steady
rest.
GO0 Z_; RniEHEZBEI LMz G00Z_; Moves the steady rest to the
BICIEROD specified position.
M78; ks 7> 7 M78; Clamps the steady rest.
< G479 DEIE> <Operation of G479>

G479 DRIC, IRNIESHEEBEI S B WIBDEIBEIZE(E%  After the G479 command, specify the position where the

PRLAVICEST2EH T 7O 400099 kD, Ti  steady restis to be moved to using the machine coordinate

DESB—EOEMEEZTTWET, values, then the series of operation indicated below can be
executed by the sub-program 09099.

v
<%770%7.1(09099) > <Sub-Program (09099)>
$1.(Q2) (Z BDMRALLESD &4 RIL DS $1.(Q2.) (The Z-axis moves to the
BB ICEE) position where the steady
rest can be connected to
v the saddle.)
: M79  (RNhIESHET VI TR :
G479 S1 .(QZ)V - MUEDED SR AT G479 $1 .(Q2)V o *
AWe) V5 TRILEHES AQe.) V_;
. “ ) aa) . 1| M79 (The steady rest unclamp;
¢ . joint pin extends from the
steady rest to connect with
Vo (VOB RS A the saddle.)
) ¢
* _ \Y Positioni f the stead t
W78 (RNEDAT ST T L — stionig o e ey e
M SEAE DRI TR E )
A L) = l
| M78 (The steady rest clamp; joint
pin extracts from the saddle
to release the steady rest.)

£l Example:
G479 BEIFRALDNIRN LHEBEDFERAE (EE5BEN) G479 Programming using automatic centering type
steady rest travel (carriage direct-coupled)

O1;
N1;
G479 S1.(Q2.) V_; o RhibsHaz v " OUE (BE  Moving the steady rest to the
ZE) ICBH position specified by “V_" (machine
coordinate value)
P2 A TERNEOERRT 3 o
ZEMTEET, @ The “Q2.” command also specifies
the steady rest.
7 N RN RiiEsH 1 B Steady rest 1 close
G50 S1000;
G00 T0101;

G96 S100 M03;

M3BA0; e RiiEsH 1 B Steady rest 1 open
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G479 81.(Q2.) V_;

FERAE)

khiEHEZzd &DMUEBE

"V " (#t% Moving the tailstock to the
previously located position,
specified by “V_" (machine
coordinate value)

ry 20

BEFAORIENIEHOBE (BER)

Automatic Centering Type Steady Rest Travel

‘G479S1.(Q2)V " &2IESIT 2 &, BEIELWIE (V)
FTIRNIEOENBEBNICHEBLE T,

G479 S1.(Q2.) V_;

(Servo-Driven)

When “G479 $1.(Q2.) V_" is specified, the steady rest
automatically moves to the specified position (V_ ).

¢ GA79 o RN LD EBEIES Calls the steady rest movement command
* ST e ?)LE*LJtcVJ EiR Specifies the steady rest
@ QIS THRNIEO ZBIRT S ENT @ The “Q2.” command also specifies the steady
EEEE rest.
* Vo mniltHEzBE S B WMIE (BHEERR  Specifies the steady rest positioning point
{B) (machine coordinate value)
s ] noTE
1. G479 DIERIF. BIMTIT>TLRZE W, 1. Specify the G479 command independently in a block without other

FRLRAVIE, BREEBETES
7 RLRVIE éﬁ%’(‘a‘it/u
ZRLZASQ),ViE, IMNEANZT> TSI,

FLTLEE W,

G479 DIRNIEHEBEESTIE. 7AY 5 LES 09099 = EH
LTWET, COTAYILESEZE>T HILWIOT S L%
AT ERFRTEEEA,

G479 ZI8D 9 215H. TORGZ/EL TSIV,

o FEAMEILELTWBR Z &
e LY MY RDEIHULARTLTWRZ &
s IRNIEHFADKREICZ>TWD Z &

< G479 DEIE >

G479 DIRIC, RNIEHBEZBE S B o \MUB OEMERIEZ

FRLAVICEST D&, 77075409099 lc &b T2

commands.

2. Specify address V using the machine coordinate value.

3. Address V cannot be omitted.

For addresses S(Q) and V, specify a numeric value with a decimal
point.

5. The G479 movement command for the steady rest/tailstock uses
program 09099. This program number (O9099) cannot be used to
make a new program.

6. To execute the G479 command, the following conditions must be

satisfied:

* The spindle is stopped.

» Turret head indexing has completed.
» The steady rest is in the OPEN state.

<Operation of G479>

After the G479 command, specify the position where the
steady rest is to be moved to using the machine coordinate
values, then the series of operation indicated below can be
executed by the sub-program 09099.

v

<Sub-Program (09099)>

DESHB—EOEMEZITVWET,
v
<B770%5L(09099) >
| M640 (RNIESHET VIS5 )

‘ M640 (The steady rest unclamp)

lt—

G479 Q2(S1.) V_; v OV ofIBICiRNIES ANTEE)

'

]

| M639 (ENIEHEY 5> )

V_ (Positioning of the steady rest
. to the position specified by
‘ G479 Q2(S1.) V_; < V) ;
M639 (The steady rest clamp)
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i
G479 BEFRAODRENIEHEDOERTE (BER)

Example:
G479 Programming using automatic centering type
steady rest (servo-driven)

O1;

N1;

G479 S1.(Q2.) V_; o RhiksHEaz v OAE (#EMEE Moving the steady rest to the
EE) [cBE) position specified by “V_" (machine

coordinate value)

1Y 1 O b 1 B The steady rest 1 CLOSE

G50 S1000;

G00 T0101;

G96 S100 M03;

G28 U0 et RNEHEETHLABWLSIC X Machine zero return of X-axis to

SRR RE)R avoid interference with the steady
rest
MO5;
MBA0; .o ik 1 The steady rest 1 OPEN
G479 S1.(Q2.) V. et RnloHEEL EOME “V " (#  Moving the steady rest to the
WEEIZ(E) (g previously located position,

specified by “V_" (machine
coordinate value)

MREDOBE (HEBE)

Tailstock Travel (Carriage Direct-Coupled)

‘G479 Q1.V " HIESI S &, ZENEENICOEAEEY NI
DIEENMBETEEL, AL, LEEZEBHI W
B (V) ETBHLET,

G479 Q1. V_;

¢ GAT9 oo, DHEEE
¢ Qe e DIREZEIR (B
N e DREEBE S B WIE

s

When “G479 Q1. V_" is specified, the Z-axis automatically
moves to the position where the tailstock can be connected to
the saddle and then to the specified position (V_ ).

Calls the tailstock connect mode
Specifies the tailstock (can be omitted)

(B FEAEE) Specifies the tailstock positioning point
(machine coordinate value)
t noTE

1. G479 DIERIE. BETIT > T RS W,

FRLUAVIE, BBEEETESL TSI W,
FRLZQVIE NMNEANZT> TSIV,

4. GAT9 DIVREEATIE. 7OV S5 LES 09099 #FEAL TWE
T, SOOI LFESZFE>T, FHILWIOAV S LZEZANT S
ZEETEFEAS

5. G479 ZIES T 2HA. THROFEZHMIL LTI LI W,

o FWNMELELTVWBRZE
e FLY AV RDEIHULARTLTWSZ &
e DIEFABADRREICHE->TWSZ E

1. Specify the G479 command independently in a block without other
commands.

Specify address V using the machine coordinate value.
3. For addresses Q and V, specify a numeric value with a decimal
point.

4. The G479 command for the tailstock uses program 09099. This
program number (09099) cannot be used to make a new program.

5. To execute the G479 command, the following conditions must be
satisfied:
* The main spindle is stopped.
* The turret head index has completed.
* When moving the tailstock, the tailstock is in the IN state.
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6. PRLAVZERYT 2L, ZHIIDIFAEY FILOBEEMEXT
DREET VISV TEHEETVWEYT, D, DIREZERE
SEBEER. BESELWUBENDUBROE LTI TV 75
BET>TLIEE W,

G479 Q1.

ZEAMRS E Y RILOES
IBx TBEE, ATV
57

G00Z_; DIREEBE S Bl WRIEBIC
fIBR D

M78; eV

< G479 DEIE>

G479 Dlc, DMEEEBE I BV MUB DEMEIZER 7 R
LAVICESTSEH T 7O 7 L09099 ICED. TEEDEL
SIHE—EDEMEZTVWE T,

v
<%770%5.1(09099) >

Q1. ZEHIDEE &Y RILOFES
AL ICFEEN)

v
D - | M79 (DBRBTVIS VT NEA
HEEEEVHHTY RILE

f&a)

G479 Q1.V_

v

\% (V" DRIEICOHED B E)

)
(MEBI SV 7 U RILAS
EEEYIIRITTOEE ED
)

M78

Bl :
G479 DIFEBEBOERSLE (FEBER)

O1;
N1;
G479 (Q1.) V. e

G50 S1000;
G00 T0101;
G96 S100 MO3;

DIREZE V" DB (EIREEER
&) [c%H

DREAEIEL T, By TO—
U EARA

DA EEICHT, EvF T
D—OBUNMITEZETRY I

6. If address V is omitted, the Z-axis moves to the position where the
tailstock can be connected to the saddle and is unclamped.
Therefore, to move the tailstock, move the tailstock to the specified
position and specify the tailstock clamp command.

G479 Q1. After moving the Z-axis to the
position where the tailstock
can be connected to the
saddle, unclalmps the

tailstock.

Moves the tailstock to the
specified position.

GO0 Z ;

M78;

<Operation of G479>

After the G479 command, specify the position where the
tailstock is to be moved to using the machine coordinate
values, then the series of operation indicated below can be
executed by the sub-program 09099.

Clamps the steady rest.

v

<Sub-Program (09099)>

Q1. (The Z-axis moves to the
position where the tailstock
can be connected to the
saddle.)

(The tailstock unclamp; joint
pin extends from the tailstock
to connect with the saddle.)

!

Vv (Positioning of the tailstock at
the position specified by “V_")

!

(The tailstock clamp; joint pin
extracts from the saddle to
release the tailstock.)

G479 Q1. V_; M79

M78

Example:
G479 Programming using tailstock travel (carriage
direct-coupled)

Moving the tailstock to the position
specified by “V_" (machine
coordinate value)

The tailstock spindle moves OUT to
hold the workpiece by the tailstock
spindle center.

Calling for dwell to allow positive
support of the workpiece by the
tailstock spindle center
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G28 UD; ..ot DIRE EFHUARWESIC X B Machine zero return of X-axis to
WEAER avoid interference with the tailstock

MO5;

M26; .o e IDVIREREIR The tailstock spindle moves IN.

GO U et DMEEAEEICASE TR )L Calling for dwell to allow tailstock

spindle to correctly retract into the
tailstock body.

G479 (Q1.) V5 e DEEZS EDOAE “V " (MEE  Moving the tailstock to the
ZE) ICEH previously located position,

specified by “V_" (machine
coordinate value)

2-33  HEIED OEEHIH
Cutting Feedrate Control

YIHIED (GO01, G02, GO3 7% &) MFRE = FIfHT BH#EEIL. LI The functions to control feedrate for cutting feed (G01, G02,

TOERDTY, G03) are shown below.
22 d—K JI—7 HaE R—=Y
G09 00 LTI RZANY T 153
I—FTOREZHLIWEE G61 13 AT RNIANY TE—R 154
M28, M29 IS5—F« 70 NE%/ EH 155
Igﬁﬂil—j'ﬁl?%%nb\tlfﬂ‘ﬁl]bfcb\t G62 13 EET— A — /NS R 157
& 7hT G63 13 YyEYTE—R 156
BE OYIHI G64 13 PHIE—R 156
Applications Code Group Function Page
G09 00 Exact stop 153
Finishing corners sharply G61 13 Exact stop mode 154
M28, M29 Error detect ON/OFF 155
Finishing inner corners smoothly G62 13 Automatic corner override 157
Tapping G63 13 Tapping mode 156
Usual cutting G64 13 Cutting mode 156
g t noTE
1. GO9 IFESSINfc7AvIICRDEMTY, 1. GO09 is valid only in the specified block.
2. G61,G62,G63,G64 1. AUTIL—TDGI—RMMfERansd%x 2. G61,G62, G63, and G64 remain valid until another G code in the
THEHTT, same group is specified.
3. M28E M2 DERENBETHEI T, 3. M28is valid until M29 is specified.
GO JHF U RANY S G09 Exact Stop
C B
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I—FOBEZEILHIC, THBEIESOKS (LE1S
ZARDBE) TREL. A YRIYYayDNFzvyInictk,
ROT7OAYIHEFTEINET, TERKIE 7O LES
ERBD “5A-B->C—” &1 £9, BERYIHI (Go1) M5

YIHI (G02, GO3) 7 Ow v F&HEIc, GO9 ZIESLF T,

T

To finish a corner sharply, the tool is decelerated at the end
point of the axis travel command (point B in the figure) , then
an in-position check is performed before executing the next
block. The tool path is the same as the programmed tool path
“>A—>B—>C—". Specify G09 at the beginning of the block
before a linear cutting command (G01) or a circular cutting
command (G02, G03).

] NoTE

ATH I RA MY 7IE GO ZIERLETAY ZICDHEMTY,

L) “Got IlI%D e £ 2 TEOERBE " (73 ~—)
“Go2 MR (Bsst/7). GO3 FALER (REsstAME) * (79

R—3))

The exact stop function is valid only in the block in which G09 is
specified.

m “G01 Moving Cutting Tool along Straight Path at Cutting Fee-
drate” (page 73)
“G02 Circular Interpolation (Clockwise), G03 Circular Interpola-
tion (Counterclockwise)” (page 79)

G611 JHF I RARNYTE—R

G61 Exact Stop Mode

I—FOBEZEI LHIC, THBEESOKS (LE1S
ARDBE) TREL., A1 YRIYYayDNFvyInictk,
ROTOAYIHEFTEINET, TERKIE 7O LES
EEBD “5A-B->C" &N ET,

g

To finish a corner sharply, the tool is decelerated at the end
point of the axis travel command (point B in the figure), then an
in-position check is performed before executing the next block.
The tool path is the same as the programmed tool path
“>A->B—>C—>".

] NoTE

G61 (F. G62,G63, X/cld Go4 ERSNBETHEMTY,

G61 is valid until G62, G63, or G64 is specified.
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Bl :
Ge61 DfERAE

@->B->0->D—->0@ OBHTM28EZESL T, ESLE
MBICERICMBRO SN ESHF TV I LET,

Example:

Programming using G61

—
M60 x P2 5 | e
e O o
/L—@‘ @
c15 (@ /P(‘D
el
®

54

O1;

N1;

G50 S2000;

GO0 TO101;

G96 S200 MO03;
X56.0 Z20.0 M08;
G01 Z0 F1.0;
X30.0 F0.15;
G00 X50.0 W1.0;

(1<
G01X54.0Z-1.0;.ccccccvveeennnn.

Z-5.0;
X56.8;
X59.8 Z-6.5;

G00 U1.0 Z20.0;
X200.0 2150.0 M09;
MOT1;

................................. AT RKIAKNY TE—R
................................. 0.15 mm/rev M3k D HEE T

@--0-0—-0® cEH
FNZThOBEOKRS®,®,®,
® T. ERICIBRD S NIDE
ShiE, NCRITFz vy
ZThZ2hOBHOKRA G, ®, D,
® T—E. EOHZILEL. RODE)
EZ A

................................. EE QYT — R
0.2mm/rev DXEDEETO®—-® IC

BE)
@ THEEITICROBIEICED &
X

<---F&%D

<« YHIED

Using the M28 command for movement in
@-®—->®—->@—® in the following diagram.

Rapid Traverse

Cutting Feed

Exact stop mode
Moving the cutting tool from point

@->®->0->®—>® ata
feedrate of 0.15 mm/rev.
The exact positioning at each end
point ®, ®, @, ® of movement is
checked by the NC. Before starting
the movement commands in the
next block, the feed stops at each
end point of movement ®, ®, @,
once.

Usual cutting mode

Moving the cutting tool from point
(®— (@ at a feedrate of 0.2 mm/rev
Without deceleration at @, the
cutting tool starts executing the
command in the next block.

M28 TS5 —F 1TV RNEI.

M29 T5—F« T NESD

M28 Error Detect ON, M29 Error Detect OFF

C
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I—FOBEZEILHIC, THBEIESOKS (LE1S
ZARDBE) TREL. A YRIYYayDNFzvyInictk,
ROT7OAYIHEFTEINET, TERKIE 7O LES
EEBD “5A-B->C” &N ET,

g

To finish a corner sharply, the tool is decelerated at the end
point of the axis travel command (point B in the figure), then an
in-position check is performed before executing the next block.
The tool path is the same as the programmed tool path
“>A—->B—->C—>".

] NoTE

1. M28 (& EfgEIH) (Go1) PHINEIH] (G2, GO3) B TY,

2. M28 (3, M2ODERENBXTHEINTY .

1. M28 is valid for linear cutting (G01) and circular cutting (G02,
G03).

2. M28is valid until M29 is specified.

G64 tIHIE—R

G64 Cutting Mode

YHIBEESORAETREETIC. XROTOy INEFTEN
F9, 2Fh, YOV SALATIERE®R “>A>BoCo" &
5oL TH, EROITEREF. “DA-C>" ERDET,

g

The next block is executed without decelerating the tool at the
end point of the axis travel command. When the tool path
“=>A—>B—>C—"is specified in a program, the actual tool path
is “>A—>C-".

] NoTE

1. G64 (F. G61,G62, F/cld GE3NEREINBZETENTY,

BREAESHZ W E ] (UEYR) F—%BT & TJEIE—R
(G64) DIREEICHZD ET,

1. G64 is valid until G61, G62, or G63 is specified.

2. The cutting mode (G64) becomes valid when the power is turned
on or when the | 7| (RESET) key is pressed.

G63YwvEVITE—R

G63 Tapping Mode

PHIBHIESORATRELE I IC. XROT7OvINERTEh
F9, 2FHh, YOV SLATIERE® “>A>BoCo" &
ESLTH, EROIERKIF. “DA>Co" ERDET,

g

The next block is executed without decelerating the tool at the
end point of the axis travel command. When the tool path
“=>A—>B—>C—"is specified in a program, the actual tool path
is “>A—>C—".

] NoTE

1. G63 (L. G61,G62, £fcld Ge4 NEREINZETEMTY,
2. GE3ZEISTBE, TROLSICY Y EYTIITICE L o1
E-—RERDFET,
o EDEEA—/INT A RED
e 70w URBMEROBERESED
o 74— RNR—JLRE
s IVTIILTOY UEY
« FYEVITE—RPESHS

G63 is valid until G61, G62, or G64 is specified.
2. G63 allows the control mode best suited to tapping to be entered,
as indicated below.
» Feedrate override is invalid. (fixed at 100%)
» Deceleration commands at joints between blocks are invalid.
» Feed hold is invalid.
+ Single block operation is invalid.
* The in-tapping mode signal is output.
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Ge2 HEIOA—F+A—I\FA1 R

G62 Automatic Corner Override

TEZEMERIC, AAID—FPHIRXCEBEEHI—F R DK
BRI OB ZERY 57, BEIRICEDREICA—N
ZARENTT, BONCHRILE Y,

<ARI—FA—NF1 RDFE>

075 LR
Programmed tool path

a

TEFOEE -7
Tool center path

When a tool radius offset is applied, G62 automatically
decelerates the movement of the tool to reduce the load during
inner corner cutting or during cutting of an internal corner with
the automatic corner rounding function and finishes the corner
smoothly.

<Overriding during machining of an inner corner>

amMS b RETA—NTA RN S
Override is applied from point a to point b

G2 MEES I nNzkET. TERBIE I/ TERENHNE
dA—F%FEHT 256, REAID—FORXERIE TEDEEIC
Fd—INSA RO FET,

s

When G62 is specified, and the tool path with tool radius offset
applied forms the inner corner, the feedrate is automatically
overridden at both ends of the corner.

] NoTE

1. G62(F. G40 (NERMEF v EI). G61,63 Kicld Go4 H
EDSNDZETHEMTY,

2. G62id. EfRYIHEI (Go1) & LUHMEIAI (G02, GO3) ICHZT
—g—o

1. G62 is valid until G40 (tool nose radius offset cancel), G61, G63, or
G64 is specified.

2. G62is valid for linear cutting (G01) and circular cutting (G02, G03).



SEICOS B#ufttk (A7 3v)
158

COMPATIBLE SPECIFICATIONS WITH SEICOS (OPTION)

3 SEICOS Eifaftig (A7 3v)

COMPATIBLE SPECIFICATIONS WITH SEICOS (OPTION)

ZTTU, SEICOS il & Bt d5 3 U OMEEDIES
FEICDWTHBLET,

s BEUERMEE—F (HEABBEIRE)

s TEEMBEE—FR
o BRI

This section describes the method of specifying the functions
below, which are compatible with machines equipped with a
SEICOS NC unit.

» Automatic tool nose radius offset mode (automatic
determination of offset direction)

« Cutter radius offset mode
« Groove width tool offset mode

3-1 HENERMWBEE—F (FHEAMBERE)

Automatic Tool Nose Radius Offset Mode (Automatic Determination of Offset Direction)

BEBNSERBLEE—RZEMICT D& REBNEDAMITH

If the automatic tool nose radius offset mode is validated, the

UT. AERMWEDOAMZBEMICHBTL., RITLET, direction of the tool nose radius offset is automatically
determined depending on the imaginary tool nose orientation
and the offset is executed.

[ 1 BEH%ERE— RBER Automatic tool nose radius offset mode valid

G140; ..o, BBHAERABEE—RFrotil Automatic tool nose radius offset mode
cancel

G141 e, BEAEOEERE (A Compulsory determination of offset direction
(left side)

G142; ... MIEABOBIRE (BRI Compulsory determination of offset direction
(right side)

T

] NoTE

1. ZOATYavPMEEESNTLWRES, BRRAK. BHNER
BETE—RIEBEWNTT, USSA—FEREICLIDERICHTEE
ER)

2. BEFNLRE—RPICGH/GA2 ZIES LIBE. 77—LA
(P34) &#xDFET,

3. BEFHERMBEE—RPICG0 ZEST D E. AL RBEN—
FFroellan®zd,

4. BEHERBER. REXNERD 0 T/CiF 9 DBEFHESFEZ

TWFEtA.

5 BHBNERBEE—RFvrr/ILtid, G41/G42 i8S L TREE
DOHNEMEMNMERTEET,

Y amrrerne RRaARICREEN FBAE. G141/G142 %
155 L TREINICBEAREREY 32 LA TEET,

L) “wEAmo®RERE " (161 X—)

1. For machines equipped with this option, the automatic tool nose
radius offset mode is valid when the power is turned on. (This can
be invalidated by a parameter setting)

2. If the G41/G42 command is specified in the automatic tool nose
radius offset mode, an alarm (P34) is triggered.

3. If the GOO command is specified in the automatic tool nose radius
offset mode, the tool nose radius offset mode is temporarily
canceled.

4. The automatic tool nose radius offset cannot be executed at the
imaginary tool nose point 0 or 9.

5. In the automatic tool nose radius offset cancel mode, an ordinary
tool nose offset can be used by specifying G41/G42.

@ To offset the tool in a different direction from the direction
automatically determined, the offset direction can be determined
compulsorily by specifying the G141/G142 commands.

@1 “Compulsory Determination of Offset Direction” (page 161)

IEF RO BERE

Automatic Determination of Offset Direction

G143 2D I 5 &, HNEROAMEFAIMKENLNE B
BAMICELD, TRICHE> TEBNICRESNET,

BEAFIOEBRER, 25— L7y 7BE £ UF%ERHBE
E— R EBRUAETHTVET,

By specifying the G143 command, the direction of the tool
nose radius offset is automatically determined from the
imaginary tool nose point and the direction of movement in the
manner indicated in the table below.

Automatic determination of the offset direction is executed in
the same way at start-up and during the tool nose radius offset
mode.
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@ FBEAMOBENREHR DA R FHIEDEEIE, TERD G41/G42 N @ The movement of the tool nose radius offset during automatic

S REEMELRLCTT, determination of the offset direction is same as with the ordinary
tool nose radius offset function called by the G41/G42 command.
HER
HAEDOFWIESE Tool Nose Point
Offset Direction
HEDETAR

Tool Nose Moving Direction @ @ @ @ @ @ @

a a Vs Vis =) Vs
” Right | Right | Left Left X Right X Left

. % = < g s = = /g
‘l;\; Right Left Left Right Right Left

" i3 4 4 E i3 % 4 %

Left Right Right Left Left Right

A g > 75 > s s 75 t
s Left Right Left Left Right Right

BEINY L J J J

Motion vector

- s s A a X E X A
Left Left Right Right Left Right

% k % 75 75 s £ t
V\j Left Right Right Left Left Right

. f k k = 4 X I X

Right Left Left Right Right Left

a % pas % =) =) Vs Vs

D Right Left Right Right Left Left

s

] noTE

1.

RPOD xIE, ERSNBBARSRBALMENS . FHIE
FENMRESNBWC EZRULET,

RhoD (L\Q) FIiE. 0° & D RE< 90° & D/hEWEBEDBE T
mMERLET,

MBEAAMEETERBWES (RFD <) T, RPOBHT
Ay oh5 470y I AIKHBEAAIRETE 2B8EHTOY U
NEELBVWEEF, EAMNRETEZHEHTOY INSHE
EEENEZERIBLET,

BEINE RBERICHEABNRFOD x NICRD EEF MEID
BEAMICHEWET, 2L GO0 7H Yy 7 IFUFIDHIES M IC
T, 3 CAKRICETOY I TREVICHEAMERD XY,

BE)N % RABEPOMIESOMIESMIE. MUTORMIES RICHE
WERY, 722U, FIEARBEIRE (G141/G142) MERENT
WBIEHEIF. G141/G142 ESORMIEARERD XY,

BEINERMBIEFRIE. BEARNPRELTHTI—ALRBRS
. BBREULCHEAATHELET, (/85X —% No.8016
G46 REHT 5 —EIEDRE SHEIN T )

1.

The cross symbol (x) indicates that the direction of offset cannot be
determined from the programmed direction of axis movement and
the imaginary tool nose point.

The symbol (L\;) indicates that the axes (tool nose) move in the
range from 0° to 90°.

If the offset direction is not determined (x symbol in the table) and
no blocks with axis movement that can determine the offset
direction exist within 4 blocks, offset operation is started from the
first block with axis movement that can determine the offset
direction.

In the automatic tool nose radius offset mode, if the direction of
offset cannot be determined (x symbol in the table), the direction of
offset that applied in the previous block is used. However, the GO0
block does not follow the previous offset direction. The direction of
offset in the later block is applied, as in 3..

In the automatic tool nose radius offset mode, the offset direction
of the circular interpolation command follows the direction of offset
that applied in the previous block. However, when compulsory
determination of offset direction (G141/G142) is specified, the
direction of the G141/G142 command is applied.

In the automatic tool nose radius offset mode, an alarm does not
occur if the direction of offset is reversed and offset operation is
executed in the automatically determined direction. (Parameter
No. 8016: the setting for protection against G46 reverse axis error
is invalid.)
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A= T7yvTEFvrEIL

Start-Up and Cancel

2—KNFPy 7/ v oE)LTOY T TIE. BEIABZTTIC
IITFEOEHARICRENRY NLEER L. ZDREAY
ICH T BEBEOREAFEICEID, RY—~ TV T/ Fv>
TILEERDET,

o :
GO0 - GO1
PEIZ70Oy 2 (N3) SARIENY NLOFBIERSRNZY —
TYTREBDET,

N1 G143

In the start-up and cancel block, an imaginary vector is created
in the axial direction on the machining plane based on the
direction of motion, and the start-up and cancellation points are
acquired according to calculation of the offset intersection in
relation to the imaginary vector.

Example:
G00 - GO1
The offset intersection of the block including a cutting
command (N3) and the imaginary vector becomes the
start-up point.

4 R et RE~RT N
_ R HG Imaginary Vector
mg 28(1) i_g_i: . Tool Nose Radius Center
. R
Intersection
PAREZ AT IN
Program NN
N2 <\

\

)

N1
&l Example:

GO1 - GO1 Go1 - Go1

TIHIZ 0y o (N2/N3) DFERRMNRAY =K7Y TRER
DEI, REXRT MLIFERENEEAL)

The offset intersection of the blocks including cutting
commands (N2/N3) becomes the start-up point. (No
imaginary vector is created.)

N1 G143; 35 R Bty
N2GO1X Z F : Tool Nose Radius Center
N3 G01 X_Z_;
:  RA
pAREZE N N\, Intersection
Program N
N
N1
i : Example:
G01 - GO0 - GO1 G01 - GO0 - GOo1

TP BRI ERAY—NTYTIHE—-TOY U TiThhEd,
TEDLSBIFE. N2> N3 THEF v EILEHD N3
> N4 TRY—hTyvTERDET, COEE, N2 70Ov
IDFrEILERYTEITZTOY Y (N2) SREBRT LD
BEREERD, N3OTOY I DAY —KT v 7ElEtlHEl
70wy (N4) SRETOY I DEERXAERDET,

Cancellation and start-up are executed in the same block. In
the case shown below, N2 — N3 cancels the offset and N3
— N4 executes start-up. This time, the cancellation point in
the N2 block becomes the offset intersection of the block
including cutting commands (N2) and the imaginary vector,
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N1 G143:

. HPE R FD
mg ggé ;((—g—f:—’ Tool Nose Radius Center
N4 GO1X Z_;
PAREZ A I
Program
Bl :
GO0 - G02 - GO0

2—KTPv 7/ v rE)LERBYHEITOY 7 HHIMO
BE. B0y 7 EREARY NLOHERANIY —~
TYITE/ FrrovIlaEahEd,

N1 G143;
N2 GO0 Z_;
N3 GO2X_Z F_:
N4 GO0 X_;

s

and the start-up point in the N3 block becomes the offset
intersection of the block including cutting commands (N4)
and the imaginary vector.

RE~RT N
Imaginary Vector

R

Intersection
~ R
Intersection

BT L
Imaginary Vector

N1

Example:
G00 - G02 - GO0
If the block including a cutting command and start-up or
cancellation describes an arc, the offset intersection of the
arc block and the imaginary vector becomes the start-up/
cancellation point.

R
Intersection

R
Intersection
H5E R Hb
~ . Tool Nose Radius Center

PAREZAT PN N2 N1

Program

] noTE

RIERT ML T BHBEDRIDFELBWEE, RF—~TP v
KOMENY MLIFRRICEE. ¥+ Y 2ILBOMIENRYT MLEEHES
ICEBEERD XY,

N1 G143

If no offset intersection in relation to the imaginary vector exists, the
offset vector at start-up is perpendicular to the start point and offset
vector at cancellation is perpendicular to the end point.

N2 GO0 Z_; \ KREICEE
N3GO2X Z F - N4 L Perpendicular to End Point
N4GOOX_; hRIcEE
: - Perpendicular to Start Point
N3 ‘ P~ ;I'ool Nose Radius Center
70454 N2 Ni
Program
HIEAMOEERE Compulsory Determination of Offset Direction

HEINERBLET—NEMHK. BEREAAEERRDAHMRIC
BEENFIZWBE, G141/G142 218D T 5 &, BHEINICHE
FEABEZERET B ENTEET,

To offset the tool in a different direction from the direction
automatically determined during the automatic tool nose radius
offset mode, the offset direction can be determined
compulsorily by specifying the G141/G142 commands.
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T

] NoTE

1. G141/G142EESIE. BHHNELRHBEE—RBOHMESTEET,
E@}Jﬁ%R%ﬁIEJE RTRABEWEEZICESD bT%ﬂﬁéniTﬂ
2. G141/G142ESE. 73y b GIA—RARDT, ESLET
‘/70)%&*@‘%'(‘9*0 2L, LT oBEIRIE 7EI‘/7LX§’HC

EEMERDET,

a) AY—KNFy 7 THEARANEERE CERWEET, &7
Ov7IC G141/Gl42 pES SN TWB EE, (RY—bT v
TROMIEAMIE. G141/G142 DAMERD £7,)

b) G141/G142 IR ICL D HEAAELZBE LIBAET, R7OY
JOBEAANEMRETCERVWEE, (R7OY 7 DFEEAR
M. G141/G142 R DAMERD £9,)

1. The G141/G142 commands can be specified only during the
automatic tool nose radius offset mode. If the G141/G142
commands are specified when the automatic tool nose radius
offset mode is invalid, they are ignored.

2. The G141/G142 commands are one-shot G codes; they are valid
only in the specified block. However, they can be valid in other
blocks in the cases below.

a) When the offset direction cannot be determined automatically
at start-up and the G141/G142 command is specified in the
block ahead. (The offset direction at start-up is the direction
specified by G141/G142.)

b) When the offset direction is changed by specifying the G141/
G142 command and the offset direction cannot be
automatically determined in the next block. (The offset
direction in the next block follows the direction of the G141/
G142 command.)

TER@WEE—FR
Cutter Radius Offset Mode

3-2

TERBEE—RIFE, G145 5RED G41/G42 IERICL D FH
I, G40/G140/GI43 EERICEDFr v EILETNhFET,

g

The cutter radius offset mode starts with the G41/G42
command after G145 and is ended by specifying the G40/
G140/G143 command.

] NoTE

TEFERBEET—RPIE. ZERD « HIHI (GO0 «> GO1/G02/G03) D
TEDICLBRY— Ty 7/ Fv v EILBERTVEEA.

G145;

G41(G42);
¢ G145 oo, TERBET—RED
LI 7 R TEEMEAA
¢ GA2 o TEEMEGA

In the cutter radius offset mode, start-up/cancellation by switching
positioning and cutting (G00 «» G01/G02/G03) is not executed.

Cutter radius offset mode valid
Cutter radius offset (offset to the left)
Cutter radius offset (offset to the right)

TEEBETE—RORY—KT7v7T

Start-Up During Cutter Radius Offset Mode

nH2HE

[C A5 —

G41/Ga2 i8R ERA—7 0y 7 ICBEES
N7y TEMEETRD FT,

1. J—F R

ROy ZIEH L TEERBMUENEB L XTI,

N1 G145:
N2 G42 GO0 X_Z.:
N3 GO1X Z F_;

Start-up is executed when a movement command is included in
the same block as the G41/G42 command.

1. Inside the corner
The tool moves to a position perpendicular to the next
block.

N3 7045 L
Program
TEAD
Center of Tool
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2. J—74MA ($ifA) [90° <6 <180°]
RIOAY I EDRENBELET,

N1 G145:
N2 G41 GO0 X_Z. :
N3 GO1X Z F_;

3. O—7FMU (8A) [6 <90°]
J—FHMAZRIZLDICBBLET,

N1 G145
N2 G41 GO0 X_Z.:
N3 GO1X Z F_;

2. Outside the corner (obtuse angle) [90° < 6 < 180°]
The tool moves to the intersection with the next block.

Intersection TEfAN
““““ > Center of Tool
075 A
Program

3. Outside the corner (acute angle) [6 < 90°]
The tool skirts around the outside of the corner.

TEAHAD
Center of Tool

AR AN

Program

TEEMIEE— R OEME

Operation in Cutter Radius Offset Mode

1. J—7FRM
BEXmZEBEBLET,

G145;
G42;
: N1
N1G01 X _Z_F_;
N2 GO1 X_Z_;

2. JI—74MA ($EfA) [90° <6 <180°]
WEXmZEBEBLET,

G145:
G41;

N1GO1X Z F_:
N2 GO1 X Z

1. Inside the corner
The tool passes through the offset intersection.

Center of Tool

7077 A
N2 __ N2 Program
077 A 0 It
Program > Intersection
AT T T T - ——--==> TEMA
- TEHL AN Center of Tool
Center of Tool N1 NN
XA
Intersection
2. Outside the corner (obtuse angle) [90° < 6 < 180°]
The tool passes through the offset intersection.
AR 9
N J075 A
S Z N1 Program
Ny TEAL

Intersection
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3. d—5 @A) [0 < 90°]
dA—F5MAlZEIZ LS ICBEBLET,

G145:
G41;

N1GO1 X_Z_F_;
N2 GO1 X _Z_;

3. Outside the corner (acute angle) [6 < 90°]
The tool skirts around the outside of the corner.

TEHL

S F % """""""" Center of Tool
/

PARRA- PN

Program

ITEEWHEE—ROFvr>EL

Canceling Cutter Radius Offset Mode

1. G40 M BEIMIEDDIHE

BRRICEERUBENBE U cE. G40 IERRDOFRY DB
THENF v YEILEnNEY, (BIEFATAB EBICH

—BEEBDET )

N1GO1 X_Z_F_;
N2 G40;
N3 GO0 X_Z_;

2. GAOESEBBESNE—T70Y I DGE

a) J—+If

REICEBERUBABELUE., G40 70Ov T DBE
TEHENF PV EILENET, EEY1TTABEBIC

E—8EE D ET,)

GO1X_Z F_;
N1 GO1 X_Z_;
N2 G40 GO0 X_Z. ;

b) I—F5MA (3EH)

Fr oI TAVIEDRAANBHLIE. G40 7
Oy OBETHENF Y EILENET,

GO1X_Z F_;
N1 GO1 X _Z_;
N2 G40 GO0 X_Z_;

1. When the G40 command is specified without other
commands in a block.

After the tool moves to a position perpendicular to the end
point, the offset is canceled by the first movement after

specifying the G40 command. (Same operation for both
offset types A and B)

N2 N1

7077 A
Program
TEdN
Center of Tool

2. When the G40 command and movement command are
specified in a same block.
a) Inside the corner

After the tool moves to a position perpendicular to the
end point, the offset is canceled by the movement of a

block including the G40 command. (Same operation for
both offset types A and B)

N1

7075 A
Program
TEHDL
Center of Tool

b) Outside the corner (obtuse angle)

After the tool moves to the intersection with the

canceling block, the offset is canceled by the movement
of a block including the G40 command.

R
Intersection

TEHDL
Center of Tool
7075 A

Program
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c) JI—F4E (im)
I—FMllzE2 LS ICBHLE. G40 T7AYID
BETHEENTrYEILESNET,

GO1X_Z F_;
N1 GO1X Z
N2 G40 GO0 X_Z.:

c) Outside the corner (acute angle)

After the tool skirts around the outside of the corner, the
offset is canceled by the movement of a block including
the G40 command.

TEHL

y S I Center of Tool
/
AR AN

as

Program

] NoTE

1. GI8 FEUATEENERMEZT>IHEE. BIRPOTFEER
Hhz fited /tmEh e U CHESFEZITVET,

2. HE— RHD G140/G143/G145, GA0/G4A1/G42 (FE™M T Oy &
TESULTLETW, A—70y 7 IcHNESESE1T> 5E
&, 75—L (P151) &R DFET,

3. WENFrUEILENTVRWRE (FESEHNESCRE) TX
DERET>2BEIE. 77—0 (P159) &BDEY,

a) BBALRMERED (G143)

b) ITERFIEES (G145)

c) FEHERES (G17~G19)

d RFvT7iES (G31,G31.1,G31.2, G31.3)
e) RBIFEETA I (G81 ~ G89)
 BEEBETEYAVIIES (G74~ G76)

¥ Gl3 T— Rl b) ~ DIESET o -1BE. b) ~ ) IESOFDT

A o h GO0 BED & EFHFEF v ZILMEABE L. GO0 X
NOBEOD & ERRRICEERCMUBENSGSH LI T, DI, b)
~AESORITOY 7IC GO0 BE TAY 7 ZI/H LIcBEIE.
Fo—L (P159) EBS5FICEBESEDIENTEEXT,

1. When the automatic tool nose radius offset is executed on a plane
other than the G18 plane, the axes composing the plane being
selected are offset as vertical/horizontal axes.

2. Specify the G140/G143/G145 or G40/G41/G42 command during
the arc mode in a block without any other commands. If the circular
interpolation command is specified in the same block, the alarm
(P151) is triggered.

3. If the commands below are specified when the offset is not

canceled yet (the offset amount is still remaining), the alarm (P159)
is triggered.

a) Automatic tool nose radius offset command (G143)
b) Cutter radius offset command (G145)

¢) Plane selecting command (G17 - G19)

d) Skip command (G31, G31.1, G31.2, G31.3)

e) Hole machining canned cycle (G81 - G89)

f) Multiple repetitive cycle Il commands (G74 - G76)

@ When b) - ) are specified during the G143 mode, if a GOO
movement command is specified in the previous block, the tool
moves to the offset cancellation position, and if movement is
specified by another command in this previous block, the tool
moves to a position perpendicular to the end point. Therefore, if
the GO0 movement command is specified in the block before the
b) - f) commands, the operation can proceed without triggering the
alarm (P159).

BIRMLE (XA7>3Y)
Groove Width Tool Offset Function (Option)

3-3

BRHEREZEAT L. 1 DOITEFESL T ZEW,
UL TEDHBRBEER LA TH, BEANMIOTOVS
LT 2 ENTEXRTY, BRMEKETIE. EIRERD
TE|BDDYT7 b BLMEBHERDOTBADTONE T,
Ho5NU O, YBEARDRBHNERDES . BEROY T
hE (IEMR) = BRAT7EY M BHICKRELTEEX
.6_0

L A7y & EREICOVTE. BIM* ERIRESEAE -

I BRI IEE R

BEMEFY L

NE/ NERBEMEER

The groove width tool offset function is used to create
programs for grooving operation, using just one work offset
data without considering the tool width. The groove width tool
offset function shifts the coordinate system by the tool width
and switches the imaginary tool nose point.

Set the number of the imaginary tool nose point before
switching and the shift amount of the coordinate system (tool
width) on the “TOOL GEOMETRY OFFSET’ screen in
advance.

m For the details of the ‘TOOL GEOMETRY OFFSET’ Screen,
refer to the separate volume, “OPERATION MANUAL”.

Face groove width tool offset function valid

O.D/1.D groove width tool offset function
valid

Groove width tool offset function cancel
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BIEMEEE—F Groove Width Tool Offset Mode
G151/G152 859 5 &, UTOFHEBEN TN, BIEF By specifying G151/G152, the offset operations below are
EE—R&EGDFET, executed and the groove width offset mode is validated.
1) BERZIERDY T hEE5, 1) Shifts the coordinate system by the tool width.
2) REFNERZRMAOALERICTINDEZ S, 2) Switches the imaginary tool nose point to the tool nose
point on the other side.
SEait LRIE
o Bas! Tool Width
@ TEIE
Tool Width T
HHHHH*#,
Y ol
- |®
H
G151 50 © IKEANDEINL G152 35% : SMEADBINT
G151 Command: Grooving on an End Face G152 Command: Grooving on an O.D.

<REAERDYNEZ LEFEROD T ME (G18 FEDIZ <Switching the imaginary tool nose point and shift amount

a) > of the coordinate system (in the case of the G18 plane)>

G1I8 FEHTOREBNEROUBZ &, EEROI T KEIFT  The imaginary tool nose point switch and the shift amount of

KDOBEOTY, HHSHNUH, PBEIFOERENERDES L.  the coordinate system on the G18 plane are as follows. Set the

EEZErOy7 e (TER) % MRA 7ty b BEICEKE  number of the imaginary tool nose point before switching and

LTRBEXD, the shift amount of the coordinate system (tool width) on the
‘TOOL GEOMETRY OFFSET’ screen in advance.

m FeRA TRy N BEEICDWTIE, B ¢ iR /ESRREE m For the details of the TOOL GEOMETRY OFFSET’ Screen,
refer to the separate volume, “OPERATION MANUAL”.
@ @
® @
RERN LR
Imaginary Tool Nose Point
N RIEHFE R DR Z fHIESEA s =
Command Switching the I?oaigr]‘ltnary Tool Nose ?S(slzt Coordinate System Shift Amount
- (IER)
O-@ — (Tool width)
- (TER)
5 @-0 ) — (Tool width)
151

+ (Tool width)

+ (IZEig)
@-0 + (Tool width)
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Cor;fm%and Switchirgﬁ?%;%?l?r?éol Nose %? Coordinz%:;é?g:n%ti%Amount
®-@ :A$%E%
areo @-0 , ﬁ%ﬁ%ﬁ%
®-® ﬂéﬁ%ﬁ%
@~ :A$%E%

s

] noTE

IBE: R H) + EfE )

Tool width: Dimensions (H) + Wear amount (J)

BIEMEE—RF*roEl

Groove Width Tool Offset Mode Cancel

BIFFEET—RFRICGI50 ZEDT 2 & LT OBELTD
n. BREHELEE-RDFroEILEnET,

1) BERETICEY, (TE@BSOY 7 hE+v>t)l)
2) RENERZTOMEICR T

s

Specifying the G150 command in the groove width tool offset
mode causes execution of the operations below and the
groove width tool offset mode is canceled.

1) The coordinate system is reset. (Cancels shifting by the
tool width)

2) The imaginary tool nose point is reset to the original
position.

] noTE

1. REBHNESD A ~ABADHEE. 77—L (P188) £RD KT,

2. G151/G152 E— RARICFEEmERZ T o IcimE. £/cld G151/
G2 EER L FHRERRZEARICES LILEE. 77—4A (P34) &
BhET,

3. G151 E—RAIC G152 IS =T o> cEA. F£old G152 E— R
I G151 i8S T-cBA. HEE—RZFv oI UERIC,
HlzICHEEZNTET,

4. EBEHEFRICUEY FEITSE. G150 E— RICRDRIBI LA,
VIMEEBAIZVVILREICED £,

5. TEEMN0DIERICNL TEBREMIEZT> ifRd. BERDY
7hETDY RENERDVEZMMEOHZITVWERT,

6. G151/G152 E— RHIC G50 (G92) EMZERFJREZIT o IcHmE .
BRAELBROEEZERICH LT, EERREETVWET,

7. G151/G152 E— RAIC TIESET>2HBAIE. G150 E— R (7
ERUIRRE) ITARDFT,

8. G151/G152 & THEDZRAKES LIKHER. TESDHETINZE
T, G151/G152 IR IFEBI N, G150 E— R (HHIER LIREE)
ICiEDhET,

9. G151 E—RHIC G151 ZIER L THEIIFH D FHA (WIER
REISICHETDZIEEULETA), GIB2ICDWTHEKRT
9o G150 E— R (FERUIKRE) Fic G150 iMEREINTH
G150 E— R (BERUIREE) 0FETI,

10. =Y YT E— N, BEEFHERP. HEmREFRO G151/G152
SDIET o — L (P481) &R DFET,

1. G151/G152 E— R DI —U v JE— RFHBRES. WEEmHEE
ET—REKRES. AEMBEE— RERES/ v Y EILESET
Z—/I (P485) &1 hET,

1. If the imaginary tool nose points are at other than 1 - 4, the alarm
(P158) is triggered.

2. If plane selection is executed during the G151/G152 mode, or the
G151/G152 and plane selection are specified in the same block,
the alarm (P34) is triggered.

3. If G152 is specified in the G151 mode, or G151 is specified in the
G152 mode, it is necessary to input the offset data after canceling
the offset mode.

4. If the reset operation is executed during groove width tool offset,
the G150 mode is validated, and both the imaginary tool nose point
and the shift amount are returned to the initial state.

5. When a groove width offset is applied to a tool with a width of “0”,
the coordinate system is not shifted and only the switching of the
imaginary tool nose point is executed.

6. If the coordinate system is set by the G50 (G92) command in the
G151/G152 mode, the coordinate system setting is executed with
respect to the coordinate system after the groove width offset.

7. IfaT command is specified in the G151/152 mode, the G150
mode (no offset) is validated.

8. Ifthe G151/G152 and T command are specified in a same block,
just the T command is executed. The G151/G152 command is
ignored and the G150 mode (no offset) is validated.

9. Ifthe G151 command is specified in the G151 mode, no change
occurs (Once an offset has been applied, a further offset is not
applied). The same applies for the G152 command. If the G150
command (no offset) is specified in the G150 mode, the G150
mode (no offset) remains in effect.

10. If the G151/G152 command is specified during the milling mode,
polar coordinate interpolation, or cylindrical interpolation, the alarm
(P481) is triggered.

11. If the milling mode start command, the polar coordinate
interpolation mode start command, or the cylindrical interpolation
mode start/cancel command is specified in the G151/G152 mode,
the alarm (P485) is triggered.
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12. G151/G152 E— RHFDF v v I NV T /F—=)LA LY 7 /)XU T
Frv I TR, ALRMEBETFzVvIETVWET, YVIRUI v E
BREEEEODEMUBETTF Y 7 ETVET,

13. G151/G152 E— RRICFBEEREZEZ T o LFEICIE. G150
E—RF (FHERUREE) ICHDbFET,

14. G150/G151/G152 I8 L BEIES ZRRFICIER UcEE. HiTAL
BMESSNIANBERD LD ICBELET, MDiEs & REE
SULIEEBRICIE. TOESEEEZROY 7 M ARICThIE
T, 122U, FEERIES. S —U VI E— RERES. WEE
WET— RFEKRES. ARMBET—RERES/ v oE/ILES
[EBrEET,

B :
G152/G150 DERAAE (RIEX%ES : 3)

12

13.

14.

. The chuck barrier/tailstock barrier check during the G151/G152
mode is executed at the tool nose point. The software limit check is
executed at the machine position as before.

If the manual coordinate system is set in the G151/G152 mode, the
G150 mode (no offset) is validated.

If the G150/G151/G152 command and movement command are
specified in a same block, the tool moves so that the tool nose
point becomes the specified position. If the G150/G151/G152 and
another command are specified in the same block, the other
command and the shift of the coordinate system are executed at
the same time. However, this does not apply if the other command
is the plane selecting command, the milling mode start command,
the polar coordinate interpolation mode start command, or the
cylindrical interpolation mode start/cancel command.

Example:

Programming using G152/G150 (the imaginary tool nose
point: 3)

‘ N1 N8 N3 N6
Ammmnm
Ammmnn

v N2 X NT_ ¥

% e | 40

R RS R e Ee R e ERR R RN AR

N AR

\ \ \ Z

-40 -30 -20
G18 G00 X80. Z-40.;
N1 G99 G01 X40. F0.5;
N2 G01 Z-30.;
N3 GO0 X80.;
N4 G152; ..o RIEREEEIEE®) O.D. groove width tool offset
function valid

N5 G00 Z-20.;
N6 GO1 X40.;
N7 G01 Z-30.;
N8 GO0 X80.;
NO G150, ettt BREEFvY LI Groove width tool offset function

cancel
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1 Mg
M FUNCTIONS

s

] NoTE

ZZTRHRHFLTWR 7O T LK, HEREZZEBLTLWEE A,

Tool tip R is not taken into consideration in program examples provided
in this chapter.

1-1 MId—KR—Ex
M Code List

M J— R SHBIERE & BIFENE T, G I— R OFEEINEE
ERETEEHICTATILDELE. 7—F MO,
HRIER & DRI ZEITVET,

s

M codes are also called the miscellaneous functions. They
control program flow, coolant discharge on/off, etc. in addition
to realize the functions supplementary to those called by the G
codes.

] noTE

1. ZZIREBHELTWVWEM I—RIF—BHNBHDTT, EHOMEERIC
Ko T, HWEEDRWED, BENERDZHD, HHWIFI I
EREHLUTWEWM O—RNH25E5EHDFT, FHFMICODWT
. MBS Y =51V L0ESRY 2H. BElcBBEW
ABhtE<Ean,

2. 170Y27ICMIO—RZRARIEETESITDIENTEET,
EMICOWTIE “YILF M O— Ri&Ee " (186 R—Y) 5

(Am
/E\y\EIJ\O

e
A EE
TIWWFPORT 4 VA== Ty vREER I3

EEF. M5 ZIEF U TEMOOEGZFILESE TS
b\o

1. The M codes described in this section are generic ones and all of
them are not usable by all machine models or with some models
those not specified below may be used. There are also cases that
the function of the M code stated below has different function on
specific models. For details, refer to the ladder diagram supplied
with your machine or contact Mori Seiki.

2. Up to three M codes may be specified in a block.

m For details, refer to “Multiple M Code Function” (page 186).

/\ cAuUTION

Always specify an M05 command to stop spindle
rotation before using a pull-out finger or workpiece
pusher.

[ DR8] [Machine damage]
J—K e RE R—Y
MO0 TOTSLARNY T O 5 LADO—KELE 187
MO1 A7vaFrIALy T 7073 LDO—FEIE (BIE/XRILED XAy FTER)
Mo2 075 LT A7 LOETEYEY 188
MO03 FHhIEER FHEANS V-0 B TREAR 188
Mo4 TR FWBRANS T —0 & R TREETHE
MOS | 3 BEETATMEL | LET TRl o5
MO8 J—ZV Kk AV 7—2> O 190
M09 V=TV kAT =Y NOHHELE 190
M10 Fryvooov7

- N=T 4 =5/ O—F /Tt > Y INTRG & ICER 192
M11 FrovoTFIIIVT
M13 [Oé#x T B E#iFéx CEETEX#MEANS T~V 2B TRAR (MC,Y 8t 195
M14 [O#x T B #én CETEX#MEANS T — V2B TREEEIAB (MC, Y BhtiR)
M17 NYE EER —

- IRTA—=HFITED M17, M18 DEZN. ERETIEZ

M18 N E LR —
M19 THEMERLED 1 FHEHSHUHEDSNIcAEDMEICKRTE —
M20 THEMNBERILES 2 FEHSHUHEDSNIAEDMEICETE —
M3 | Fr¥T7VY7 - AY | pUogltFz[s. ThrnesE 196
M24 FoyTIryYvs .47 | G92,G76 DRUTID A T ILICDHER
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A—F i k5 R—Y
DEE (FYFILT—IL
M2 ko) & \ o
- e r— DI | 5 2 THOMRE 198
M26 DS (FYZILT—IL
Ahvo) A
M27 IBR*y 7 AV TEHMEEA T 448
M28 IS—F4TI B 155
M29 IS—F 14T NEY
M30 7O TEBEBEL | 7OV LAKRTEVEY N &ERDL 188
M34 KRR EEER A &)
M35 REREEELREL S, SMC ft#&% 435
M36 EiEEpEry)
M37 RKE vy 5 H -
A7y 3Y)
M38 R vy 5E -
M45 C Bt 203
vae | CHEEEFEERIR/ CamEm | MCY B 203
E—R*votil 218
M47 T—2 W UEBH EoxHBERE (A TVaY) 204
PEBED A —/Z A R _ 4
Mas LT s GIHBED A — NS RF v LB e
FIBIED A —/N 5o R
Mag L Ay FIMIEE D A — /S A R v ILER
BHEMERY =)L 7Yty
M50 YU IFZ 70— A —
v
M51 EE%E?“V:V?I77 205
— . 7"/
M52 A=AV RILZTT 206
— Ay
— Ay
A7y 3Y)
HEMERY —IL 7ty
M55 eV IrFI7O— -4 —
7
M57 ZI—REYRILIFT 206
M58 FyFEHYITFT o
— . 7'—7
M59 TWHF vy IIT T 505
— A7
AVTFYVIRAFv VIR _
MEO | ol Lamim L se
M61 gjggjiﬁg e ATy I ATF vy Ttk -
AVTFYVIRAFvYIN _
Me2 1 oL amL 1800
M64 OmRy bMES ARy MR —
M68 FE#HIL—Fo507
veo | EETL—F7yo5y | MCYEIHE 200

7
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a—K Hae RS ~N—
M70 IN—T ¢ — 5 IN—T 1 —F 221
VNN
HERY —IL Tty ¥4
M7o | BEERY—LT ULy _
Y7—ALALER
M73 J—oF7>vO—%H
\ 7—0 7> O—45 1tk 207
M74 J—0F7>vO—% A
M78 B@é/ﬁntmeﬁa o
- TRV SXTNT—ILA Ny 7R/ T BT S5 TIVIRNIESHERR
Mg | DA /IRNIESHET _
oov7
M80 224 D SR 441
Mel | 7O IR —
% £ 2 FHMB TR
Mer | 77 RISk _
9]
M83 FrvIENA —
2EF v Uk
M84 | FryuEN?2 —
M85 EE R 7
EEI N 209
M86 B R 7
M87 S AyRTIL= 3 S I —
R AR NN
M88 TYHYIBZ - AT —
D—0hovEy/ ~—% [N
M89 Lho s (A7¥3v) 209
M90 Tl [Ois T BT eERE
BEEHLE—RN - AV
- - - MC, Y &tk 21
M9 Foh/ O T 2T eERE
BEHE—R - AT
M2 BEESR (AR B o
B .
amER Gn, B0 |
M93 o —
M98 H77005 LAFEU
YT TOTS KT LS L K o S -
M99 SO55 AOEEL YT7T7A0 LS XA 7AaT T AN 213
77075 AESL .
M a 90
B | et s A7>2>)
M200 Fv FAVNRYVIEE
F v TRV 215
M201 Fv FAVRYELL
M203 %2 TR F2EFMBMAR. F2EFWMBEANS TV EZBTREAM 188
M204 2 TR FLoFWMBMEK. B2 FTWMBANS TV ZBTREEAR
M210 %Xw?75>7
<E2xm> IN=T o =S iR/ Q=5 i/ T > SIS E (CfER (5 2 192
Moti | FrYoTyosy7 | ERERR)

<E2xHh>
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d—K Hee RE ~R—Y
M219 i%ﬁ@%@t%%1 o
<FE2EH> EoFHAHE FoFWMESHSHLOEDSNI-AEDMEICH
M220 FTHMENEFELIES 2 E o
<E 2 FEh>
J—o 7A=Yy
M242 0w ZINA )RR - F o
M243 g;gi;ﬂ;?;;ﬁ HIETR T — 2 7> O— 5 i —
Mo44 T — 7 v O—5 RN o
B
M245 C HhiEht <55 2 T8>
Voag | CEEEGMIM<m2x | SMOMRRL SY{HH 203
B>
EEIN AR AR A
M250 yHIFT7O— - Aty —
<E2xE>
FEWT 70— - A
M2s <E 2 FEh> 205
FEHAT 7 7O0— - AV
M252 <o Lo 206
EEENY — LTty FoEFWMBELE A7V ay)
7
<E 2 FEh>
FHRNT 7 7O0— - A7
Mes7 <EFE2EH> 206
FEWTFZ7O— - A7
M259 <E2xE> 208
FWIL—FIS0T
M268 <E2FEh>
I P SMC, SY & 206
+* —x 7T T
M269 T<LE 2 Til>
<E x> . . N
- HAETRT—7 7 yO—4548 (2 T#HBELEK)
Mo7a | PO T VA=A _
<E 2 FEh>
<Z2 x> R
2EF v v IR (B2 EHEMLR)
M284 FrvIEN2 o
<E 2 FEh>
2 2 T8 /[0lEs T B F
Ve mErEET K - A
P - R SMC, SY ftik 21
M291 %2 T8 /[0Es T EF 8
FEESGRE—R - A7
M303 B EWERES - A | —
T 552 TEAE TR
M304 B2 FEERES - A —
M306 RUTVE—R - HA> L —
- Y Ik
M307 RUTYE—R - A7 —
M319 EETERSERES MC, Y & , SMC, SY {t#% —
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a—K Hae RS =Y
ALY v EY T E— _
M329 2Nl
THFEHRY v TE— o
M329 o (7> 3>) 379
M340 IRNIES 1 B -
M341 IRNES 1 B -
M342 R1Esd 2 B |
M343 | fEHLited 2 B _
RN LE DR
M344 IRk 354 -
M345 IR 1L 3 EA -
M346 RN 4 5 -
M347 R 1ES 4 FA -
Ny RANR—=E)D < IR
Ly—ovhk-Av/
M382 | 20y o rme—5° “ )
Gy Ry RANR—D TR —5 > M/ Frv o LB —5 >
M 216
Ny RAN=YID CTH | ()85 % —4 No. 6419.7 = 1)
M383 Lo—Svho—5v
N AT/ Frvo SR
J—Z kAT
FHEMBERELE & XF [N _
M384 o 5 B8 (A723v)
THEMNEZELE
M387 <E2FE> & F2FWEMLRK (A7 3Y) —
KHEVv v 5H
M392 gﬁaﬁ*ﬁémﬁgw U | onos< s —Lz ky 2t —
M432 E_77’D_yﬁ47 D— 7Y O—4 216
M434 DMRAHEN A N
FIFIT=ILA Ny 748K [ 5 2 FEhORERR 198
M435 DH&EH#N 2
M440 NEBE A —
M441 NEBE A —
M442 NEBE A —
M443 NI A —
M444 ANEBE A —
M445 NEBE A —
M446 NEBE A —
M447 NEBE A —
M448 NEBE A —
M449 NEBE A —
M456 DBEET 7 T O— - A —
5 (A7v3v)
M457 DEE T 7 70— - A7 —
M458 HETFTO— - A
: CwEY)) 218
M459 HAETF77O0— - A7
M476 FTEHSRERETEES —
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d—K e RE ~R—Y
M477 FTEHBEREERRIES —
Ma78 ZI—AEVRILT—5
D2 N Y
— — RAI—REY RILY =TV MR 218
M479 ZI—AEVRILT—5
kAT
M480 CEIEERE—R - 4> SMC, SY ik 218
M482 JN—FA 7T i 221
\ IN—=T 1 =511
M483 IN—#EH - AT 221
Ry
- P MC, Y Btk 219
NI
Frv 7/ T—ILALY _
MOTO o7 gy
Frvy/T—ILALY _
MS71 GNUT - AT
AAIWZIARITFT XA .
Mo88 JNJL TR
AAILZIZARNITFINAIR o
MS89 2L TR
M590 AAIIARNIFINIILT o
E5]
M598 Co®h LU HIE - A —
M599 CoEy LU HIE - A7 —
X
*
M612 TXhaALYY - A -
M613 IZh3JLYY - AT —
M617 MY EELIEEE—R - o
7
* 7
Mooz | DERULRUILTA L - _
7
MEURUIILYATIL5E A7¥a)
M624 TP L T —
6 THERR
M625 DL T —7 18R . _ e 198
- - TIGINT—IVA Ny R/ % 2 TR
M626 DL T —7 2 &R 198
M639 IS . -
V640 FRLOAT 5T NL3000 > U — X /2000, 3000 D &+
X = —
~ NL3000 ¥ U —X/ 2000 & & O NL3000 ¥ 'J — X/ 3000 O B EhsA 200
V62 ENIEH YT -S>k - o | DRIERNIED AR TOHER
7
Mego | NTIATTREMSAE | S oup 221

=
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a—K e ~R—Y
M712 @ﬁm4>§Dv7-w 220
M713 D 50Oy - A 220
7 RER
M1003 FEHIFER g4y MI—R
M1004 F IR g4y MI—R
M1005 T - @EBETEFEEE | 717y MO—R
M1010 Frvooov7 g4y MId—R
M1011 FrvIg FIIVT g4y MI—R
M1013 [Bl#x T B 81 Es g4y MI—R
M1014 [Ol#x T B e g4y MI—R
M1019 FHEMNBELEES 1 g4y MI—R
M1020 FHEMNBEEILIES 2 g4y MI—R
M1037 XFEVv VI g4y MI—R
M1038 THYvvYEH g4y MI—R
BHEERY =)L 7Yty . L
M1071 57T g4y MI—R
BEERY —I)L 7Yty . L
M1072 N g4y MI—R
M1073 J—J7>yO—4%H g4y MId—R
M1074 J—oF7rO—4% A g4y MI—R
M1078 @ﬁé/ﬁntwéﬁi bty M O— R
7
DIRE /IRNIEDET > . L
M1079 559> g4y MI—R
M1085 EELPH: g4y MI—R
M1086 EEIPHE g4y MI—R
M1203 %2 TR g4y MI—R
M1204 % 2 TR g4y MIO—R
Frv oo X L
M1210 oS g4y MI—R
FrvoTIISYT< \ e
M1211 0 o g4y MI—R
FHEMNBELEES 1 . L
M1219 <o S g4y MI—R
FHEMNBEILIES 2 . e
M1220 <o TS g4y MI—R
M1319 EEETERRERES g4y MI—R
M1340 RNk 1 5 g4y MI—R
M1341 RNk 1 B8 g4y MI—R
M1342 RN 1ES 2 B8 g4y MI—R
M1343 RN 2 B g4y MI—R
M1384 FHEMBEL & XHF by M O— R

vy I
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a—K e AE R—J
FHEMERELE
M1387 <E2FHEH> & 4y MI—R —
RHtv vy 5B
M1440 | AR A 4y Ma—R —
M1442 | Sl 7 J4 v MaA—R —
M1443 | SL8H 7 J4 v MaA—R —
M1444 | HEBH S4ys M-k —
L0
LA
Mooan | 7 — T Y NEEHEHLA
L2
— — 7 /Uit 191
Mooaa | 7 — T NEEHEHLA
L4
Mooas | 7 — T NEEHEHLA
L5
L6
M2047 J—ZY R NEHEEALAR
7
M2200 SeEtAHMZLE 209
Code Function Description Page
MO0 Program stop Suspends program execution temporarily.
Suspends program execution temporarily. 187
MO1 Optional stop Whether the function is valid or not is selectable by a switch on the
operation panel.
MO02 Program end Ends program execution and resets the NC. 188
Starts the spindle in the normal direction.
. Normal direction:
M03 Spindle start (normal) Clockwise rotation, viewing the workpiece from the rear of the
spindle. 188
Starts the spindle in the reverse direction.
MO04 Spindle start (reverse) Reverse direction: Counterclockwise rotation, viewing the workpiece
from the rear of the spindle.
Spindle (rotary tool . . . 188
MO05 spindle) stop Stops the spindle or the rotary tool spindle rotation. 195
M08 Coolant ON Starts coolant discharge. 190
M09 Coolant OFF Stops coolant discharge. 190
M10 Chuck clamp operation Opens and closes the chuck.
These M codes are used when the machine is equipped with the bar 192
M11 Chuck unclamp operation

feeder or loader, or for both-center work.
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Code Function Description Page
Starts the rotary tool spindle in the normal direction.
Rotary tool spindle start Normal direction:
M13 (norrr?;l) P Clockwise rotation, viewing the workpiece from the rear of the rotary
tool spindle. (This function is valid for MC specifications and Y-axis
specifications.)
195
Starts the rotary tool spindle in the reverse direction.
Rotary tool spindle start Reverse direction:
M14 (reverryse) P Counterclockwise rotation, viewing the workpiece from the rear of the
rotary tool spindle. (This function is valid for MC specifications and
Y-axis specifications.)
Turret head rotation
M17 (normal) Starts turret head rotation. -
Whether the M17 and M18 codes are valid or invalid is set using a
M18 Turret head rotation parameter. .
(reverse)
M19 Spindle orientation 1 Sets the spindle in the predetermined angular position. —
M20 Spindle orientation 2 Sets the spindle in the predetermined angular position. —
M23 Chamfering ON Makes chamfering in thread cutting valid or invalid. (These functions 196
M24 Chamfering OFF are valid only in the thread cutting mode called by G92 and G76.)
M25 -(I;aLIJ'SrtOCk (digital tailstock)
Tailstock specifications/spindle 2 tailstock specifications 198
Tailstock (digital tailstock)
M26
IN
M27 Tool skip ON This function is valid for the machine equipped with the tool life 448
management A function.
M28 Error detect ON
155
M29 Error detect OFF
M30 Program end and rewind | Ends program execution, resets the NC and rewinds the program. 188
Phase synchronized
M34 operation ON
Speed synchronized S, SMC specifications 435
M35 .
operation ON
M36 Synchronization OFF
M37 Ceiling shutter open —
(The device is optional.)
M38 Ceiling shutter close —
M45 C-axis joint 203
C-axis release/C-axis These functions are valid for MC specifications and Y-axis
M46 synchronous mode specifications. 3?3
cancel
M47 Workpiece ejector out Headstock 2 specifications (The device is optional.) 204
M48 (F)?:eFd rate override cancel Feedrate override cancel invalid
: 205
M49 Feedrate override cancel Feedrate override cancel valid

ON
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Code Function Description Page
Sensor air blow ON for
M50 automatic in-machine tool —
presetter
M51 (S)rl)\llndle chuck air blow 205
M52 '(I')t;\:ough-splndle air blow 206
Contact sensor air blow
M53 ON —
(The device is optional.)
Sensor air blow OFF for
M55 automatic in-machine tool —
presetter
M57 '(I')t::rl(:)ugh-splndle air blow 206
Contact sensor air blow
M8 OFF o
M59 (S)F;:dle chuck air blow 205
M60 Indexing chuck 45° work .
index
M61 !ndexmg chuck 90° work Indexing chuck specifications —
index
M62 Indexing chuck 180° work .
index
M64 Robot service call This function is valid for the machine equipped with the robot. —
Me8 Spindle brake clamp These functions are valid for MC specifications and Y-axis 206
M69 Spindle brake unclamp specifications.
Feeds the bar stock into the machine.
M70 Bar feeder operation This function is valid for the machine equipped with the bar feeder. 221
(The corresponding signal is output to an external device.)
Automatic in-machine tool
M71 presetter arm DOWN Moves the tool presetter arm up/down. -
— : These functions are valid for the machine equipped with the
M72 Automaticin-machine tool | automatic in-machine tool presetter. —
presetter arm UP
M73 Work unloader OUT Moves the work unloader out/in.
These functions are valid for the machine equipped with the work 207
M74 Work unloader IN unloader.
M78 Tailstock body/steady rest .
clamp These functions are valid for the machine equipped with the
Tailstock body/steady rest | Programmable tailstock or programmable steady rest.
M79 unclamp T
M80 Cut-off detection 441
M81 Workpiece pushing check .
ON Headstock 2 specifications
Workpiece pushing check
M82 OFF —
M83 Chucking pressure 1 Selects chucking pressure level. —
These functions are valid for the machine equipped with the chuck
M84 Chucking pressure 2 —

high/low pressure system.
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Code Function Description Page
M85 Automatic door open Opens/closes the automatic door.
These functions are valid for the machine equipped with an automatic 209
M86 Automatic door close door.
m87 Sensor switching ON Switches the sensors to be used. -
M88 Sensor switching OFF These functions are valid for the machine equipped with the sensors. _
M89 Work counter/total (Option) 209
counter
Spindle/rotary tool spindle
M90 simultaneous operation
mode ON These functions are valid for MC specifications and Y-axis o1
Spindle/rotary tool spindle | SPecifications.
M91 simultaneous operation
mode OFF
Load monitoring
M92 (teaching, monitoring) —
valid
These functions are valid for the load monitoring specifications.
Load monitoring
M93 (teaching, monitoring) —
invalid
M98 Sub-program call
M99 Sub-program end Returns the program flow from the current sub-program to the main
repetition of program program. 213
Sub-program call (from .
M198 external I/O device) (Option)
Chip conveyor start
M200 (forward direction) These functions are valid for the machine equipped with the chip 215
conveyor.
M201 Chip conveyor stop
Headstock 2 specifications,
M203 Spindle 2 start (normal) Starts spl'ndle.2 |.n the normal direction.
Normal direction:
Clockwise rotation, viewing the workpiece from the rear of spindle 2.
Headstock 2 specifications, 188
Starts spindle 2 in the reverse direction.
M204 Spindle 2 start (reverse) Reverse direction:
Counterclockwise rotation, viewing the workpiece from the rear of
spindle 2.
M210 Chuck clamp <spindle 2> | opens and closes the chuck. These M codes are used when the
Chuck unclamp machine is equipped with the bar feeder or loader, or for both-center 192
M211 ; work for headstock 2 specifications
<spindle 2> p .
M219 Splr}dle orientation 1 .
<spindle 2> Headstock 2 specifications,
Spindle orientation 2 Sets spindle 2 in the predetermined angular position.
M220 . —
<spindle 2>
Work unloader interlock
M242 bypass ON o
Work unloader interlock These functions are valid on machines equipped with the in-machine
M243 -
bypass OFF running type work unloader
M244 Work unloader waiting .

position
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Code Function Description Page
M245 C-a?uzlco;nectlon
<spindle 2> These functions are valid for SMC specifications and SY 203
C-axis connection cancel | Specifications.
M246 .
<spindle 2>
Sensor air blow ON for
M250 automatic in-machine tool —
presetter <spindle 2>
Spindle air blow on
M251 <spindle 2> 205
In-spindle air blow on
M252 <spindle 2> 206
Headstock 2 specifications (The device is optional.)
Sensor air blow OFF for
M255 automatic in-machine tool —
presetter <spindle 2>
In-spindle air blow OFF
M257 <spindle 2> 206
Spindle air blow OFF
M259 <spindle 2> 205
M268 Splr?dle brake clamp
<spindle 2>
This function is valid for SMC specifications and SY specifications. 206
M269 Spindle brake unclamp
<spindle 2>
M273 Work unloader OUT _
<spindle 2> These functions are valid on machines equipped with the in-machine
Work unloader IN running type work unloader for headstock 2 specifications.
M274 . —
<spindle 2>
M283 Chucking pressure 1
<spindle 2> Selects chucking pressure level. These functions are valid on the -
- machine equipped with the chuck high/low pressure system for
M284 Chucking pressure 2 headstock 2 specifications. _
<spindle 2>
Spindle 2/rotary tool
M290 spindle simultaneous
operation mode ON These functions are valid for SMC specifications and SY 211
Spindle 2/rotary tool specifications.
M291 spindle simultaneous
operation mode OFF
M303 (S)[;\llndle 1 selection signal .
- — Headstock 2 specifications
M304 Spindle 2 selection signal o
ON
M306 Polygon mode ON —
Polygon specifications
M307 Polygon mode OFF —
M319 Rotary tool spindle zero MC, Y-axis, SMC, SY specifications —
return
Synchronized tapping .
M329 mode ON
M329 Spindle synchronized (Option) 379

tapping mode ON
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Code Function Description Page
M340 Steady rest 1 open —
M341 Steady rest 1 close —
M342 Steady rest 2 open —
M343 Steady rest 2 close These functions are valid for the machine equipped with the steady -
M344 Steady rest 3 open rest. —
M345 Steady rest 3 close —
M346 Steady rest 4 open —
M347 Steady rest 4 close —
Bed cover chip flush
M382 coolant ON/chuck top
coolant ON Bed cover chip flush coolant specification/chuck top coolant
- specifications 216
Bed cover chip flush (Parameter No. 6419.7 = 1)
M383 coolant OFF/chuck top
coolant OFF
M384 Sp.lpdle orientation and (Option) .
ceiling shutter open
M387 Sp.'f‘d'e 2 orientation and Headstock 2 specifications (Option) —
ceiling shutter open
Tailstock body positionin Clams/unclamps the tailstock body.
M392 ody posit 9 | These functions are valid for the machine equipped with the —
to connection position !
programmable tailstock.
M432 Work unloader cycle This functions is valid on machines equipped with the work unloader 216
M434 Tailstock thrust force 1
Digital tailstock specifications/spindle 2 tailstock specifications 198
M435 Tailstock thrust force 2
M440 External output —
M441 External output —
M442 External output —
M443 External output —
M444 External output —
M445 External output —
M446 External output —
M447 External output —
M448 External output —
M449 External output —
M456 '(I;a':llstock spindle air blow .
(The device is optional.)
Tailstock spindle air blow
M457 OFF —
M458 Tool tip air blow ON
(The device is optional.) 218
M459 Tool tip air blow OFF
M476 Splnt_ile high-speed .
winding lock command
M477 Spindle winding lock .

cancel command
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Code Function Description Page
MA78 Through-spindle coolant
ON These functions are valid for the through-spindle coolant 218
M479 Through-spindle coolant | SPecifications.
OFF
M480 C-axis synchronization This function is valid for SMC specifications and SY specifications. 218
mode ON (The C-axis synchronous function is optional.)
M482 Change bar stock Feeds the bar stock into the machine. 221
These functions are valid for the machine equipped with the bar
M483 Bar stock feed OFF feeder. (The corresponding signal is output to an external device.) 221
Rotary tool spindle
M560 reverse rotation mode ON
Rotary tool spindle MC, Y-axis specifications 219
M561 reverse rotation mode
OFF
Chuck/tailstock barrier
M570 ON —
Chuck/tailstock barrier
M571 OFF —
M588 Oil mist air main valve .
open
M589 Oil mist air bypass valve o
open
M590 Oil mist air valve close —
M598 C2 axis torque limit ON —
M599 C2 axis torque limit OFF —
Y-axis zero point interlock
M610 valid 220
Y-axis zero point interlock
M611 invalid 220
M612 Mist collector ON —
M613 Mist collector OFF —
Turret index time
M617 shortening mode ON T
Turret index time
M618 shortening mode OFF -
M623 Drilling with tailstock cycle .
ON
(Option)
M624 Drilling with tailstock cycle .
completion check
Tailstock workpiece 1
M625 select 198
Digital tailstock specification/spindle 2 tailstock specifications
M626 Tailstock workpiece 2 198
select
M639 Steady rest clamp —
NL3000 series/2000, 3000 only
M640 Steady rest unclamp —
M661 Steady rest coolant ON This function is valid only for the automatic centering type steady rest 220
M662 Steady rest coolant OFF | Of the NL3000 series/2000 and NL3000 series/3000.
M690 Signal for bar stock feed Bar feeder specifications 221
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Code Function Description Page
Tailstock spindle interlock

M712 function OFF 220
Tailstock spindle interlock

M713 function OFF cancel 220

M1003 Spindle start (normal) Quick M code —

M1004 Spindle start (reverse) Quick M code —

M10o5 | Sindle (rotary tool Quick M code —
spindle) stop

M1010 Chuck clamp operation Quick M code —

M1011 Chuck unclamp operation | Quick M code —

M1013 Rotary tool spindle start Quick M code .
(normal)

M1014 Rotary tool spindle start Quick M code .
(reverse)

M1019 Spindle orientation 1 Quick M code —

M1020 Spindle orientation 2 Quick M code —

M1037 Ceiling shutter open Quick M code —

M1038 Ceiling shutter close Quick M code —
Automatic in-machine tool .

M1071 presetter arm DOWN Quick M code —

M1072 Automatic in-machine tool Quick M code .
presetter arm UP

M1073 Work unloader OUT Quick M code —

M1074 Work unloader IN Quick M code —

M1078 Tailstock body/steady rest Quick M code .
clamp

M1079 Tailstock body/steady rest Quick M code .
unclamp

M1085 Automatic door open Quick M code —

M1086 Automatic door close Quick M code —

M1203 Spindle 2 start (normal) Quick M code —

M1204 Spindle 2 start (reverse) Quick M code —

M1210 Chuck clamp <spindle 2> | Quick M code —
Chuck unclamp .

M1211 <spindle 2> Quick M code —
Spindle orientation 1 .

M1219 <spindle 2> Quick M code —
Spindle orientation 2 .

M1220 <spindle 2> Quick M code —

M1319 Rotary tool spindle zero Quick M code .
return

M1340 Steady rest 1 open Quick M code —

M1341 Steady rest 1 close Quick M code —

M1342 Steady rest 2 open Quick M code —

M1343 Steady rest 2 close Quick M code —

M1384 Spindle orientation and Quick M code .

ceiling shutter open
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Code Function Description Page
M1387 Spllr_1dle 2 orientation and Quick M code o

ceiling shutter open
M1440 External output Quick M code —
M1442 External output Quick M code —
M1443 External output Quick M code —
M1444 External output Quick M code —
M2040 Coolant discharge

pressure level 0
M2041 Coolant discharge

pressure level 1
M2042 Coolant discharge

pressure level 2
M2043 Coolant discharge

pressure level 3

: Knoll specifications 191

M2044 Coolant discharge

pressure level 4
M2045 Coolant discharge

pressure level 5
M2046 Coolant discharge

pressure level 6
M2047 Coolant discharge

pressure level 7
M2200 Pre-read stop 221

1-2 VILF M 01— R#gE

Multiple M Code Function

TILFMI—REgREEF. 1 7OV ZICM I—RERK3E
K THATE2HEETT,

NILFM I—RigexFERTDEIcED, ARY hEXDT
A=A EICEVWT, YA VNI A LAZEBIHEI DI EN
TEFXT,
NILFMI—RigEE UCERTES M O—RETRIIRL
£,

<VILFMII—K>

e M10.. FewoIOSVT/ Frv ooV TI<ELE
i >

o Mit.... FrwoITIIIT/Fvv o7y ovT<
%1 E#H>

Frv oISy I<E2 >
FrvITIISVTI<E? TH>
THEMNBELES,/ THEMBELEES<E1
Fih>

o M219..EEEMNBEREILES<FE 2 E#H>

o« M25..... DREH

* M86... EEIRNYAE]
o M37. XKF>V vy 5
* M38... KHF vy 5B

The multiple M code function allows entry of a maximum of
three M codes in a block.

By using the multiple M code function for the robot or the
loader specification, cycle time can be reduced.

The multiple M code function can use the M codes indicated
below as multiple M code function m codes.

<Multiple M Code>
« M10...... Chuck clamp/Chuck clamp <spindle 1>

e M11....... Chuck unclamp/Chuck unclamp <spindle 1>

*  M210.....Chuck clamp <spindle 2>
o M211 ... Chuck unclamp <spindle 2>

e M19..... Spindle orientation/Spindle orientation <spindle 1>

*  M219.....Spindle orientation <spindle 2>
« M25.... Tailstock OUT

« M26....... Tailstock IN

e M85...... Automatic door open

« MS86....... Automatic door close

e M37..... Ceiling shutter open

« MS38..... Ceiling shutter close
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VA3

TILF M O—RigER. 1 7Oy JIC3BETOM I—KR%E
EST3ZLICEDRAKFICEMEEITVWET, CDéH. M
O—RZESTZLERIBEFITIRBEOHETPIETOHEEYE
lCHaEELTLIEEW,

[t DR8]

s

/\ cAuUTION

The multiple M code function simultaneously executes up
to three M codes specified in the same block. Therefore,
operations called out by these M codes and the
combination of them must be carefully examined.
[Machine damage]

] noTE

1. 1 7OV 7 ICESTES3/EOMI—RORN, £1OMI—R
EXILFMI—RMAOM I—RTHIESTEZTITH, £ 2,
F£30OMI—RF, YILFMI—RSIES TS A

2. MO03, M04, M13, M14, M203, M204 D E #1355 W\ EElEE TEF#D
EEREREVILFM I—RZzA—TAOvZICESLBVWTL LS
Lo

1. Although the first M code among the two or three M codes
specified in a block may be other than the M code allowed to be
used by the multiple M code function, the second and the third M
code must be the multiple M code function M codes.

2. A spindle (or rotary tool spindle) rotation M code (M03, M04, M13,
M14, M203, M204) must not be specified with a multiple M code
function M code in the same block.

1-3
MO0 Program Stop, M01 Optional Stop

MO0 AT S LARY ., MO1 AT aFILANY T

< MO0 7OV S LANY T>

s JOVSLNA MY TU., EiHE—FEL

<MO1AZYaFILAMYT>

o BAENXRILD D (AF¥aFILARNY ) R UHEHD
&= HmIE—BEL

o BIENFILD D] (AZVaFILARKYF) RY HEHD
EEL EMIE—RELELARVWT, ROTOy 7 UEOES
=ET

< M00, M01 DfEFEFR >

o EDF VY

s TEOXHFDF vy

o INITEFDYID < T DERE

s J—UDER

VAN 3=

1. M00, M01 ZEfTLTH. SA—K. FO—KIENC [CECHE
ThTWEYT, LH L. BLD/HIC MO0, MO1 ZI5H UL
07Oy icid. BESO—K. FO—KRZ&ESLT
<IEEW,

2. M00, MO1 Tl = —EIL S Bk, FHIRMETHYA
DIEEYEEE EThHEVWTLEEW, PL%EET. Ch
SOBEETo EZIR, MIZBRAY3HIIC. BITD
REICRLTLIEZ L,

[Fih, BwWotigia, tIEIEDRgEE]

s

<MO00 Program Stop>
* Program execution and the machine stop temporarily.

<M01 Optional Stop>

« If the |2 [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.

<Using the M00 or M01 Command>

» To check the dimensions of the machined workpiece

» To check the tool nose

» To remove chips during machining

+ To remove or mount a workpiece

/\ cAuUTION

1. The S code and F code remain in the memory after the
execution of the M00 or M01 command. However, to
ensure correct operation, it is recommended that these
codes be written in the block that follows the block
which contains the M00 or M01 command.

2. After the operation is suspended temporarily by the
MO0 or M01 command, do not rotate the turret or move
an axis manually. If either or both of such manual
operations had to be carried out, return the axes
having been operated to the previous state before
manual operation. After that the automatic operation
may be restarted.

[Interference, machine damage, cutting tool damage]

] noTE

1. MO0, MO1 IFBH 7Oy /TS L TSI L,
2. MO0, MO1 2479 % &, HEN—BELELET,

BRI OBEEGRSY > [ (RBE) 2#7T &, K070
TS5 LEERFULET,

1. Specify the MO0 or MO1 command in a block without other
commands.

2. When the MO0 or MO1 command is executed, the operation is
suspended.

The program is continuously executed when the automatic
operation button ¥ [START] (Start) on the operation panel is
pressed.
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3. MO0, MO1 #5479 % &, M03, M04 D5 1 TEDEIERIES. M13,
M14 OEER TEFEO[EIERIES. M203, M204 D 2 FED[O)#x
EBEERLOMB DY —Z Y hOEHIESIEF vy EILENET,
Lizdt> T, 70735 LHD MO0, MO1 2384 DABICIE. +
MEBRLTLIEE W,

M00, MO1 T7 07 S hx—REIESEcBTTOY 5 L= EBERH
TBEEITIE. HBHIC MO3, M4 D 1 TEIDEIEIES. M13,
M14 OB TEFE#DOEERIES H 5 L\ & M203, M204 D5 2 T
DEEESZIT>TL LSV, £, 7—F Y hORENIREL
TOVZATIEMO8 ZIES LTI W,

3. When the MO0 or MO1 command is executed, the spindle 1 start M
commands (M03, M04), the rotary tool spindle start M commands
(M13, M14), the spindle 2 start M commands (M203, M204), and
the coolant discharge M command (M08) are canceled. Therefore,
when specifying the MO0 or MO1 command in a program,
determine the positions where these M commands are entered
taking this into consideration.

When restarting the program after suspending program execution
by the MO0 or MO1 command, specify the spindle 1 start M
commands (M03, M04), the rotary tool spindle start M commands
(M13, M14), or the spindle 2 start M commands (M203, M204) at
the restart block. If coolant discharge is required, specify the M08
command as well.

1-4

Mo2 Z7AJ S LT, M30 7O S LKRT EEHRL

MO02 Program End, M30 Program End and Rewind

TOVSLTMR2 HDWEMI0 2ETTDE, RODLSI
Bh %I,
1. EHOITNTOEENMELELFET,
o FHhH D WEEETEFEO[OER{E1E
s ERZENDIZIE
s V—Z Vv hOHHEL
2. NCiEUty MRREICRD £,
o G O—RIFBERIRARORREICGD XT, L. G17
~ G19, G20/G21, G54 ~ G59, G96/G97 & &L U G98/G99
EZHbFEFH A,

e FO—RESO—RiFFvrEILIhhTICEREINE
ERS

3. M30DBAEESIC. h—VILHTOTS LADEEICED
9,
Ihzx)JA4 Y RgEE WWET,

& V30 1 M02 12U 71 v R iR I 5 7B S T, ThiE BIU
D EAELMTYT % & S ICENADT, BERM2ED S

M30 % 7055 LDED IIES LET, ROT—IEMT T &
= BEREARILOBHEERS > [ (E8) =323 T

AL70755EF0ET,

g

When the M02 or M30 command is executed,

1. All machine operations stop.
e The spindle and rotary tool spindle stop.
o Axis movement stops.
e Coolant discharge stops.

2. The NC is reset.
e In the reset state, the G codes that are valid when the
power is turned on are valid. However, G17 to G19, G20/
G21, G54 to G59, G96/G97 and the G98/G99 modes
remain unchanged.
e Both F and S codes are stored without canceled.

3. In the case of the M30 command, the cursor returns to the
start of the program.
This is called the program rewind function.

@ The M30 command includes the program rewind function in
addition to the functions supported by the M02 command. Since
this feature is convenient when machining the same kind of
workpieces continuously, the M30 command is usually used at the
end of a program. By using the M30 command, the same program
is executed repeatedly by simply pressing the automatic operation
button =] [START] (Start).

] NoTE

1. RFPAVHZOy JHEENERINTWS S, 707 LKT
%, RIE1EOIERR PEBAREZTOAEVWE, BEICT 7—»50
(EX1024) NERRENFET,

2. MO2,M30 [FEHETOY 7 THERLTILE L,

3. M02,M30 ££T9 3 &, BENRILOBEEERRY > [ (&
) OV TIXEZET,

1. Since the machine has the door interlock function, an alarm
message (EX1024) is displayed on the screen unless the door is
opened/closed if the automatic operation button [START]
(Start) is pressed after the completion of the program.

2. Specify the M02 or M30 command in a block without other
commands.

3. The indicator above the automatic operation button [START]
(Start) goes off when the M02 or M30 command is executed.

1-5

MO03 % 1 T#IEER. M203 5 2 FTEIEER. M04 5 1 TEEER. M204 5 2 T#¥ER, M05 FTE#EERE1E

MO03 Spindle Start (Normal), M203 Spindle 2 Start (Normal),
MO04 Spindle Start (Reverse), M204 Spindle 2 Start (Reverse), M05 Spindle Rotation Stop

1. Efre i3, BERSELTHORADNST -7 2R TEHNE
tAMICEEL Y,

2. FErE(F, BERSETLITHMOBANS V-7 2 R TEHNK
KstAmIcEEL T,

3. MC tir& L V'Y EifLRDIHE. MO5 [FElE T EF# D[Elin
TEESEDESICHFEALES,

1. Normal direction: Clockwise rotation, viewing the workpiece
from the rear of the spindle to be rotated.

2. Reverse direction: Counterclockwise rotation, viewing the
workpiece from the rear of the spindle to be rotated.

3. With the MC type machine or the Y-axis specification machine,
the M05 command is used to stop the rotary tool spindle.
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VAN 3=

1. YHITREED—IDERHLTVWSR EEIC, M05 £35S L
T, FHOEEGEEEIESEHEVWTEZ W,
[tIH TR fig]

2. YIEITERT—2IciEfT ZHilc. &3 M03 h M04 B B LY
& M203 h» M204 ZIES UL T, E#ZEEIETES
W
[tDE TR ofig]

as

/\ cAuUTION

Do not stop the spindle by specifying the M05
command while the cutting tool is in contact with the
workpiece.

[Damage to cutting tool]

Start the spindle by executing either the M03 or M04
command or the M203 or M204 command before the
cutting tool comes into contact with the workpiece.
[Damage to cutting tool]

] NoTE

1. BEAMEEASESFE 29 M5 EEDL T, —EEHOMEER
ERLESETHSFEABMDIEDSZ L TIRE L,

MO5 ZHEH LABWT, EARDERZ LIOHE, BEICY Z7—LA
(EX0401) MF{RSN., FHOEEAEIELET,

2. Frv IRV TORETE. THIEEEL XA
MO03, M203, M04, M204 Z 59 S Hillc, IRERRT > T8H 1
FryIfEHWNEE1NFry IR ICB2 F vy 7fH AT
LTWB & zMRBL TS,

3. MO03, M203, M04, M204 Z 3559 2R1IC. S O— N TEEOEmRE
ZIESLTLLZE W,
M203 & K U M204 (£, 2 2 EBBTRRICEN T,
DR >y Oy 7 EMEIC. —BRICOREEERE S ICiT
T BEE. MO3 (M04) DETIC M712 (D3REH( >y H v T - A7)
ZEDLTLLRZE W, M712 (DFEr > 50y - A7) HE
BSENTWARWNRET MO3 (M04) 25T dE, 75—LA
(EX1345) MEALFE T,

L “M7i2 s > 40y 2 - A7, M713 DB >~ 4 0y
7 - A TEER (220 R—)

Bl :
M03, M04, Mo5 DERAE

O1;
N1;
G50 S1500;

G00 T0101;
G96 S120 MO3B;......ocveervneerienrssssnsses s ssenssssanss
¥

G00 X200.0 Z150.0 M09;
MO1;

N2;

G50 S1500;

GO00 T0202;

1.

Before changing the spindle rotating direction from normal to
reverse or from reverse to normal, stop the spindle once by
specifying the M05 command. After that specify the M code which
calls the spindle to rotate in the opposite direction.

If the spindle rotating direction is changed without specifying the
MO05 command, an alarm message (EX0401) is displayed on the
screen and the spindle stops.

The spindle cannot start if the chuck is unclamped.

Before specifying the M03, M203, M04, or M204 command, make
sure that the status indicator CH1CL (chuck 1 clamp) is
illuminated or the status indicator CH1CL (chuck 1 clamp) and the
status indicator CH2CL (chuck 2 clamp) are illuminated.

Before specifying the M03, M203, M04, or M204 command, it is
necessary to specify the required spindle speed using an S code.

M203 and M204 are valid for the headstock 2 specifications.

When the tailstock spindle interlock function is valid and machining
is executed without using the tailstock spindle temporarily, specify
the M712 (tailstock spindle interlock OFF) command before
specifying the M03 (M04) command. An alarm (EX1345) occurs if
the M03 (M04) command is specified without the M712 command
specified in advance.

Q:J Refer to “M712 Tailstock Spindle Interlock Function OFF,
M713 Tailstock Spindle Interlock Function OFF Cancel”
(page 220)

Example:

Programming using M03, M04, and M05

YIHIREE 120 m/min T8 1 £&hE  Starting the spindle or spindle 1 in

the normal direction; surface speed
is 120 m/min.
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G96 S120 MO3;.......ooiiiiiiici s

G00 X200.0 Z150.0 M05;

MO1;

N3;

G50 S1500;
G00 T0303;

GO7 SB40 MO4; ...

G00 X200.0 Z150.0 MO09;

YIHIERE 120 m/min T 1 E#IE
L

MO0 %> MO1 T2 1 FE# D [EERHME
FUTWERZENIHDZDT, &
IR— 7075 LDEBH T, “G6
S " GI7S P DTOVYIC
M03 (M04) ZIEHULET,

MIZ70O7 35 A

B1 TEHOLOEEFELE

T

Starting spindle 1 in the normal
direction; surface speed is 120 m/
min.

Since there are cases that the
spindle or spindle 1 is stopped by
the execution of the MOO or MO1
command, the M03 (M04)
command must be specified in the
“G96 S_” or “G97 S_" block at the
beginning of each part program.

Machining program

Stopping the spindle 1 rotation

] noTE

RDIN—KTFOTZ ATEHDRSH

BICEEET 2L SBRMITHNIE. &

T ZFODRIIC MO5 2S5 L. EEHOEE
HEEIEIEET,

640 min~! DEIEREE THE 1 Ty
i (e zid, ERUCoRUEh
MIARE)

If the following part program includes the
machining which requires the spindle
rotation to the reverse direction, the
spindle rotation must be stopped by
specifying the M0O5 command.

Starting the spindle or spindle 1 in
the reverse direction at 640 min~"
(For cutting such as left-hand
thread)

MOS5; s £ 1 FEO[OERZ 1 Stopping the spindle or spindle 1
rotation

M30;

1-6 M08 ¥V —3 > DI, M09 ¥V —F Y hDIEHELE

M08 Coolant Discharge ON, M09 Coolant Discharge OFF

VAN 5=

1. BBEERIC. VSV / A OAEPHREZFAELEG

WTLEEW,
[FHArAFh. FEFh]

2. IHFEHEICER -5 MehFBWVWTEZ WL, 2,

[ DiKiE]

g

/\ cAUTION

1. Do not try to change the coolant nozzle setting angle or

discharge volume of coolant during automatic

operation.
[Entanglement]

face.
[Machine damage]

] NoTE

Do not discharge coolant directly to the spindle end

I—2 hEFERL TEREGZITO5HA.

W,

L) M08 &igfE/XRILDY —5 > RS Y DEBRIC D WTIE. B

HEIRIEEREAE

HENEERFIC,
DY—=F VNI = R IV TICA>TWB I EHERLTLES

+558E

If coolant is used for automatic operation, it is necessary to make sure
that the coolant tank has sufficient volume of coolant.

m For coolant discharge control using the coolant switches on the

operation panel in combination with the M08 command, refer to
the separate volume, “OPERATION MANUAL”.
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il : Example:
M08, M09 DfERF %

O1;

N1;

G50 S1500;
G00 T0101;
G96 S120 M03;

X75.0 Z20.0 M08; 77— ~OtH

G00 Z20.0;

X200.0 Z150.0;

MO, e
N2;

G50 S1500;

G00 T0202;

G96 S120 M03;

X33.0 Z20.0 M08;

A7V FINANY S

.................................................... 5—S5Y KOMHH

MO0 > M01 T4 MO0 * M01 T
=2V NOREMELELTWS
BEnLHc207T, K/I\—K~T7O
TS LDBHIC MO8 EIESLET,

Programming using M08 and M09

Specifies coolant discharge ON.

Optional stop

Starting coolant discharge

Since coolant discharge might have
been stopped by the execution of
the MOO or MO1 command, the M08
command must be specified at the

G00 X200.0 Z150.0 M09;

MO5;
M30;

7 —ZY hOHHELE

beginning of a part program.

Stopping coolant discharge

V=Y NOREBEEANEZ (7 /—IVIF D#H)

Changing Coolant Discharge Pressure (Knoll I/F Only)

=2 NOMEEAIFE XTOMI—-R%ZESITSE. 8
BREIcIDEZ 5NnET,

The discharge pressure of the coolant can be changed in the
eight steps by specifying M codes below.

M2040;........cooeeeerenrennns J—Z Y NHEEALARILO Coolant discharge pressure level 0
M2041;........coeeeerereenns =S NEEEAL NI Coolant discharge pressure level 1
M2042; ........ccoeeeireirennns =5 NHEHBEAL AN 2 Coolant discharge pressure level 2
M2043; ..o J—Z v NHEHEEALARILS Coolant discharge pressure level 3
M2044; .........coeeeerereenns =S NHEHEEALARIL 4 Coolant discharge pressure level 4
M2045; .......cccoeeeireirennns =S NHHBEALANILS Coolant discharge pressure level 5
M2046; .........cceeevvenrennns J—Z Y HEEALARILG Coolant discharge pressure level 6
M2047; ......coereeiirenirennns =S NHEEEALARILT Coolant discharge pressure level 7

E -5y NHEENDEZAO M O— R EENTELENESE
DOFEFRIE. UTOEBDTY,

@ The relationship between the M codes for changing the coolant
discharge pressure and the signals for changing the pressure is
indicated below.

M2040 | M2041 | M2042 | M2043 | M2044 | M2045 | M2046 | M2047
O}Eujtjpﬁéff%zgs%ure Change 0 0 ! 0 ! 0 1 0 1
OEujtjpzﬂt%fﬂgzgsLure Change 1 0 0 1 1 0 0 1 1
%fpﬁ%f%ﬁsiure Change 2 0 0 0 0 1 1 1 1

L) ~EsemEs L0y / — L8y —5y NEBOBRSAE
EBBLT RS0,

m Refer to the circuit diagrams for the machine and the instruction
manual for the coolant unit supplied by Knoll.
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<BEPC/INFX—%>

<Related PC parameter>

NS A—4 | BREHE NE Set Description
&S Value
Parameter
Number
’ EAERHOREZTELE I, 1 The state of the pressure change output is
memorized.

6552.0

0 ERVBEEADREESZREL £ A 0 The state of the pressure change output is

not memorized.

1 J—ZVr7P7—L1ZRRLEF Ao 1 Coolant alarm 1 is not displayed.
6552.1

0 J9—o 75 —L1EXRRULEY, 0 Coolant alarm 1 is displayed.

1 J—ZVr7PI7—L2EZRRLEF Ao 1 Coolant alarm 2 is not displayed.
6552.2

0 D—SKNTPS5—ALA22%kRUET, 0 Coolant alarm 2 is displayed.

1 D—S NP5 —A3"FKRUET A, 1 Coolant alarm 3 is not displayed.
6552.3

0 D—SNTPS5—A32FXRULET, 0 Coolant alarm 3 is displayed.

1 J—ZVRTPI7—L4azRRULEF Ao 1 Coolant alarm 4 is not displayed.
6552.4

0 J—oS N7 —L4ERRULET, 0 Coolant alarm 4 is displayed.

1 J—ZVRFPI7—L5EZRRLEF Ao 1 Coolant alarm 5 is not displayed.
6552.5

0 D—SKNTPS5—ALA52FXRULET, 0 Coolant alarm 5 is displayed.

1 J—S 7S —Ah6xExRUET A 1 Coolant alarm 6 is not displayed.
6552.6

0 J—S NP S5—ALA6xxRUET, 0 Coolant alarm 6 is displayed.

1 J—IVRTPI7—L7ZRRLEF Ao 1 Coolant alarm 7 is not displayed.
6552.7

0 J—S N7 —L72KRRULET, 0 Coolant alarm 7 is displayed.

1-7 MI0SE1 EMF Y v I IS0 7. M2I0E2EBMFvrv IO,
M1 1 ERFYvITP2II0T7. M2 EB22EMF YV ITPII07
M10 Spindle 1 Chuck Clamp, M210 Spindle 2 Chuck Clamp,
M11 Spindle 1 Chuck Unclamp, M211 Spindle 2 Chuck Unclamp

IN—T 4 —FEHRPO—5 KR E DT, BHELTT—
JHEINLITZEEPHMEVIYMIEZTOES, HDWET—
I DZELEITD EEIC M0, M210, M11, M211 i8S L F

ER

g

ooV T
Unclamp

These M codes are used to continuously machine workpieces
in the machine equipped with a bar feeder or a loader. They
are also used for carrying out both-center work or transferring a
workpiece between the spindles.

] NoTE

M210 B LU M211 (&, 5B 2 TEHHEMERICEN T,

VAN 5=

1. 7—9%95Y7L7T. (yvIn7nvy) Koy
ZEMICULIIRET, M11, M211 ZRITLEAWVWTL S
Wo Fr v IDRWVWERETRERYALIILAY— MDD DD

Ftho
[D—U DET. BimORKE]

M210 and M211 are valid with the headstock 2 specification.

/\ cAUTION

1. Do not execute the M11 or M211 command when a
workpiece is clamped by the chuck with the
[SINGLE BLOCK] (Single Block) button set ON. A cycle
start does not work while the chuck is opened.
[Dropped workpiece, Machine damage]
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2. M10, M210, M11, M211 38T AOY I TESL. Frv
IDERICIT—V&IZVT. PYII30TF3BL5IC,
RO7AYVICIE G4 =S ULT, FvryvIREHZIWIE
Fv v VBEOEMERRE DRWVWER. 7055 LDETE
BIEEETLLRE,

[Fvv Y OREREERICRDTOY 7 ZR1T]

as

2. Specify the M10, M210, M11, or M211 command in a
block without other commands, and specify the G04
command in the next block to suspend program
operation for a period long enough to allow the chuck
to clamp or unclamp the workpiece correctly.

[Next block starts before completion of chuck clamp
and unclamp operation]

] NoTE

1. MIDTRDIF. FETT—0ZFvyF2ILTLIES N,
FryvoAvIOvIILED, FrvITFTV ooy TIRRETIFE
BEGZHNTETE T A,

2. FrwFERyITAM HMEH. AERD) OTBZIE. AL —Y3
VIRRNWND Fry I IV TAR BRI Frvi20TYy
THE THUDEZ TSV,

L) ANL—2 38D WTIE, B * iR EseaE -

3. FrwvoarvyaAyvvIickD, FE1E8OEFIC M1 IFIERT
EFXTA, £ F2EFWOEFIC M211 IFIESTE XA,

4. FrvoA4vyZAy7ICED, BlEETEFEHOEF(C M11, M211
FIESTEETA,

i :
M11 OERAZE

1. At the start of an operation, the workpiece must be clamped
manually. This is because the automatic operation cannot be
started with the chuck in the unclamp state due to the chuck
interlock function.

2. The chucking direction (O.D. chucking, I.D. chucking) can be
changed using the ‘CHUCK 1 CLAMP DIRECTION’ and ‘CHUCK 2
CLAMP DIRECTION’ on the ‘OPERATION PANEL' screen.

Q:J For the operation panel, refer to the separate volume,
“OPERATION MANUAL”.

3. Due to the chuck interlock function, the M11 command must not be
specified while spindle 1 is rotating. Similarly, the M211 command
must not be specified while spindle 2 is rotating.

4. Due to the chuck interlock function, the M11 and M211 commands
must not be specified while the rotary tool spindle is rotating.

Example:
Programming using M11

|/—I£ _ DR

FHE

Spindle Side

P mtyso—omIciE M 2EELT, EEEORSEERL
7075 LZERT 2 ENTEEXT,

'\—IE Tailstock Side

@ For both-center work, the M11 command may be used to ensure
safe operation.

O1;
N1;
mIrzoo s A Machining program

MOS; e FEhoO[EEREIE Stopping the spindle

MO1;

1Y I I Frvworvo o Unclamping the chuck
REERRT Y IF v v IHENE 2 The status indicator CHUCK
9, CLAMP (chuck clamp) goes off.

M30;

as

] NoTE

D=0 7ML TROT—IZMIT 5H8. —E7YNAAYF%E
A WERRZ VY T7FrvIfie S8R INE Frv o1y
FAYIIREDTA TR —"DTZEE o

A zs
=H

MEYY7—IMIO7A55 AT, M30 D7AT 5 LK
TEBHUDHEIIC M1 DF v v I 70050 7&BSLTL
£V, M1 23S LTEIEVWE, RYVERUBEEZ T,
BEREERY v [ (BE) 28T L. QENEGEHNESHL. A
BEMICDOHEMAD XD,

To start the next cycle after changing the workpiece, it is necessary to
step on the foot switch to turn on the status indicator CHUCK CLAMP
(chuck clamp). Otherwise, the chuck interlock function disables the
cycle start.

A\ WARNING

In machining programs for both-center-work, specify the
M11 command to unclamp the chuck before the M30
command to reset and rewind the program. If the M11
command is not executed and the automatic operation
button i [START] (Start) is pressed by mistake, automatic
operation will start and the operator may be injured.
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N s

FHAOEY Y EFrv I TRELBWTS RS W, A
DEVTEFr v 7 TEHLTVWRIES. M1 Zi5
FHAIOEYIDBETFLRED, ALEDULT, 7—IDET

LET,
[HE D EIR]

UED&Sic, ERICT—ID0 ST FVIo30 %17
WEBAD, FryvorryOv o 0EeEEfRBLT. &8

MEEZERLICTOYV Z LDMERTE T,

%l :
M210, M211 DERAE

F1EEAITHNILEY—2%, $1T8H S5 2 i

RFELET,

O1;
N1;

MO5;
G97 S1000 MO3;
M35;

G53 GO0 B_;
G53 G98 GO1 B_ F1000;

L T S X T

G99;

IR,

/\ cAUTION

Do not clamp the spindle center in the chuck. Clamping
the center in the chuck will cause the center, and therefore
the workpiece, to shift or fall when M11 is specified.

(Applies only to machines equipped with a tailstock.)

[Machine damage]

As explained above, although the M11 command does not
work to clamp/unclamp a workpiece actually, it calls for the

chuck interlock function to ensure safe operation.

Example:

Programming using M210 or M211

to spindle 2.

nI7oss L (B E@ET
J—o%MI)

BoFHMMOF vV ITIITVT
FryvITVIS5Y TDORET,
2 2 FEAY 1000 min~' DEIERRE
THELET,

T

To transfer a workpiece machined in spindle 1 from spindle 1

Machining program (machining on
spindle 1 side)

Unclamping chuck 2

The spindle 2 rotates in the reverse
direction at 1000 min~" with the
chuck unclamped.

] noTE

BEHEGE—RDBEE. Frvory
ISV TRETOEMZREGSES T
ENTERT,

7 — 7 I RERR

T

In the synchronous operation mode, it is
possible to rotate the spindle even if the
chuck is unclamped.

Detecting the pushing of workpiece

] noTE

CDEE, F2FWMOFvvINT S
VTEINET,

ZDfesH, M210 ZIER T 2LEIFHD
Ft Ao

mT7as> 4 (EYDMIICK
D, 7—oDYHL)
R R E R A

G54 DT — U FEIR R 72 FIR

T

CZTBHOT—VHEENERESIN
TWEWI -V BERZIESUET,

Chuck 2 clamp operation is included.
Therefore, it is not necessary to specify
the M210 command.

Machining program (cutting off of
workpiece)

Canceling the speed synchronized
operation mode

Selecting the G54 work coordinate
system

] noTE

A work coordinate system with no
workpiece offset set on the B-axis is
specified here.
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M13 OETREEFMIFER. M14 OETREEMPEE. MO5 [OEELE

M13 Rotary Tool Spindle Start (Normal), M14 Rotary Tool Spindle Start (Reverse),

MO5 Rotation Stop

s

] noTE

M13, M14 [ MC B LV Y BfER COHERTEE T,

1. ER&F. BEIET#@MEAH SR COETETH#HI R
MICEEmLET,

2. WinL 3, BEIEF#MEAHL SR CEETET#EMh K
AEICEEL T,

3. M0o5 (35 1 8, 2 THHOMEEELES TS & ECHER

LET,

ER

1. YEITREED—IDERHULTVWR EEIC, M05 £35S L
T. OEIEFHOEEEEIESEHEVWTLEE W,
[tIH TR ofig]

2. EETETHMAEEL TWEWRET, YIMITEE2T7—2
[CIEfMXERVWTLIEE W,
PHITEL Y —7IciEMT B, »d M13 H M14 Zi5
2UT, BEIEF#HZRERIETIEIWL,
[tDHI T E fiE]

3. METRZFEAYT3EE. DIEEIROEFET>TS
W, ERYIEETIROEHEMES L. BEIRE
HEmis e s, NBEIRIMOOEEAANEICLED
EX R
[EEIR. #HMOWIE]

as

The M13 and M14 commands can be used only with the MC type
machine or the Y-axis specification machine.

s

2

1. Normal direction: Clockwise rotation, viewing from the rear of
the rotary tool spindle.

2. Reverse direction: Counterclockwise rotation, viewing from the
rear of the rotary tool spindle.

3. The M05 command is also used to stop spindle 1 or spindle 2.

/\ cAuUTION

Do not stop the rotary tool spindle by specifying the
MO05 command while the cutting tool is in contact with
the workpiece.

[Damage to Cutting Tool]

Do not have the cutting tools contact with a workpiece
while the rotary tool spindle is not rotating.

Start the rotary tool spindle by executing either the M13
or M14 command before the cutting tool comes into
contact with the workpiece.

[Damage to Cutting Tool]

Before using a rotary tool, the tool must be registered
correctly. If tool registration is incorrect, the rotary tool
spindle rotates in the direction opposite to the
direction it should rotate.

[Rotary tool and machine damaged]

] NoTE

1. EEAMEEAZEEE. B9 M5 EERL T, —EREGEIEE
HOREGEZFELSETHSEARDIERZ LTS,

M05 ZIEH LARWT, BARDIESZ UBE, BEICT7 7—»A
(EX0401) TR, EEITEFHMOEEIEIELFT,

2. FywoNTrI I TORETIE LDEIEEHIIEERL Xt
/'UO
M13, M14 Z3ES T BHIIC. REXRRZ VY TE1FvvIHHEH 2
WEE1 FrvIBBLIUE2Fvy BN LTWE &R
ERLTLLIEET N,

3. M13, M14 23859 BRIIC. M45 £fcld M245 #1854 L T C %
EHSE2h. M8 £/zldM268 iDL TCEHME Y SV
TLEE W,

4. MI13, M14 23559 S HIIC,
72V,

5. DEE VY Oy VBEMRIC. —RRIC OBz EREIICIT
T2 EE, MI13(M14) DRTIC M712 (DB > 50y o - +7)
ZIES LTSIV, M712 (DIFEh-r > 50Oy - A7) H'E
BINTVARWRET MI3 (M14) 58T D&, 7I—L4
(EX1345) hFE L £ 7

SI—RTEHEIREZESL T

L “M7i2 s > 40y 2 - A7, M713 DB >~ 4 0y
U - AT (220 R—Y)

1.

Before changing the rotary tool spindle rotating direction from
normal to reverse or from reverse to normal, stop the rotary tool
spindle by specifying the MO5 command. After that specify the M
code which calls the rotary tool spindle to rotate in the opposite
direction.

If the rotary tool spindle rotating direction is changed without
specifying the M0O5 command, an alarm message (EX0401) is
displayed on the screen and the rotary tool spindle stops.

The rotary tool spindle cannot start if the chuck is unclamped.

Before specifying the M13 or M14 command, make sure that the
status indicator CH1CL (chuck 1 clamp) is illuminated or the
status indicator CH1CL (chuck 1 clamp) and the status indicator
CH2CL (chuck 2 clamp) are illuminated.

Before specifying the M13 or M14 command, it is necessary to
connect the C-axis by executing M45 or M245, or clamp the
spindle by executing M68 or M268.

Before specifying the M13 or M14 command, specify the required
spindle speed using a S code.

When the tailstock spindle interlock function is valid and machining
is executed without using the tailstock spindle temporarily, specify
the M712 (tailstock spindle interlock OFF) command before
specifying the M13 (M14) command. An alarm (EX1345) occurs if
the M13 (M14) command is specified without the M712 command
specified in advance.

Q:J Refer to “M712 Tailstock Spindle Interlock Function OFF,
M713 Tailstock Spindle Interlock Function OFF Cancel”
(page 220)
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il :
M13, M14 DfERAE

O1;

N1;

M45;

G28 HO;
G00 T0101;

GO7 S600 M13;.....eiiii e

600 min~! OEEREE TR TEE

Example:
Programming using M13 or M14

Starting the rotary tool spindle in the

I ER normal direction at 600 min~’
Go8
GO00 X200.0 Z150.0 MO5; .....coocveeerrreernineresnneennnneens [OlEs TE F#ho o= 1k Stopping the rotary tool spindle
rotation
M46;
M30;
1-9 M2BFrYT77IVT A M2AFY 2T 7IVT < A7
M23 Chamfering ON, M24 Chamfering OFF
MFr>T77U27 - F2 (M23) Q) Fv>T77UVT - AT (M24)
Chamfering ON (M23) Chamfering OFF (M24)
S e P
U2 -« --B3%D
\ t ? T Ralﬁid Traverse
<« RUYD

(GGG B

HGLLGRLGRY

Thread Cutting

G92, G76 DR UYID T A VI =TS &, RUDYLEITZ
TonEShEETLET,

EE (1) LS. RBUYTIDDIERDITEN W E Z=(E, M23
Ty EiFET,

Freo R (2) D& SlE. RUTIDDEDITENH > T, 12
LDV LEFZTLBLTHELVWEEZE M24 ZHEB LT,

T

The M23 and M24 commands indicate whether or not
chamfering is carried out in the thread cutting cycle called by
the G92 and G76 commands.

If the thread to be cut does not have a groove at the end, as
illustrated on the left, the chamfering ON command (M23) is
required.

Specify the chamfering OFF command (M24) when the thread
has a groove at the end, as illustrated on the right, and
chamfering is not necessary.

] NoTE

RO U2 o E. BT EFBERN LTSN,
BREARE. Fry 77 )Y TAVMEBIRENTWET,

P ETAEOIENC/STA—Y #8015 ICKELET, RTEMEIE
1°ZAHTO~ 89 DIETT,

4. Y8 (Fry77UYU8) rid. NC/VTXA—% #8014 (T
BRELET, REM@IF“U—R/M0E1EFTD0~127 DIET
To FEDTOTSLIESTID/INGA—FERET DI ENT
EEED

G76 PLILJAAOO R_;
|_|_,—19 LYl LIFE

1. Distance U/2 must be greater than chamfering distance.
When the power is turned on, chamfering is ON.

Angle of chamfering (6) should be set for NC parameter #8015.
Setting is possible in 1° units in the range from 0 to 89.

4. Amount of chamfering (r) should be set for NC parameter #8014.
Setting is possible in units of “lead/10” (= 1) in the range from 0 to
127. This amount may be set in a program using the format below.

G76 PLILIAAOO R_;
I_|_,—Thread chamfering amount



M T EE

M FUNCTIONS 197

PODHEICEHDBFZIERLET. OB AA OREHEF

00~ 99 (Db ¥,

Bl :
M23, M24 DERAE

M30 x P2.0. BIRURE 50 mm DR U DI ETWE

X
(M8 - S45C. YIHLERE 120 m/min)

M

Specify a 6-digit number following address P. If the parameter is

set in this method, setting range of AA is from 00 to 99.

A

Example:

Programming using M23 or M24

Performing M30 x P2.0, 50 mm effective length thread cutting.

(Material: AISI 1045 (carbon steel),
Cutting feedrate: 120 m/min)

(2) 50

$30

$30

M3 Fr>TIF7 Iy - Ay
M23 Chamfering ON

O1;

N1;

G50 S1500;

GO00 T0101;

G97 S1200 MO03;
X60.0 Z20.0 M08;

G01Z10.0 F1.0 M23(M24); ..........c........

G92 X29.4 Z-55.0 F2.0; ....covvviiicicnn

B

<M23>

(1) O&53BFRODEET, 2D
BELUEIC G2 BMESEND &,
RUDY EFZITWET,

<M24>

2 DELSIBTRODEET, D
EGLBRIC G2 Migsahd e,
RUDY EIFZITWER A

Go2 DR LYIb Y 2 )LFEA

¥ o ogs:
RUORA Z BB (2-550) (&,
"EMRURS + YL SRR
(2 oBE:
RUORA Z B (2-550) 13,
CBMRURE + T2 URS

L2
L) F=ehUES L2 coWTH.
“G32aLIh. G2 Lvlh
A7) (105 R—3))

M4 Fv > T 7T - AT
M24 Chamfering OFF

<M23>

For workpiece with shape as
illustrated in (1), chamfering is
executed if the G92 command is
specified after the M23 command.

<M24>

For the workpiece which has the
shape as illustrated in (2),
chamfering is not executed if the
G92 command is specified after the
M24 command.

Starting the G92 thread cutting cycle

@ In the case of (1):
The Z coordinate of the thread end
point (Z-55.0) is “effective thread
length + chamfering distance”.
In the case of (2):
The Z coordinate of the thread end
point (Z-55.0) is “effective thread
length + incomplete thread length
L2".

Q:J For details of the “incomplete

thread length L2”, refer to “G32

Thread Cutting, G92 Thread Cut-
ting Cycle” (page 105).
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X289 e FNZNOYTHAHE T, G92 M1a  The G92 thread cutting cycle is
X28.5; CYIDtr o )ILETWET, executed at each thread cutting
X28.1; BRISUDAMRIE, X2726 (2D E  diameter

X27.8; I, The final thread cutting diameter is
X27.56; X27.26.

X27.36;

X27.26;

G00 X200.0 Z150.0 M09;

MO1;

g

] NoTE

CDERSETESEETT, RFEICMITT HHEE. MR
LDVPAHER L OYDAHEEKEREL T, BREMICIE, RUT—Y
EERUTAEL TLIRE W,

L) a8 s & CRABERIC DN TIE. “G32 R LEIN. Go2fa
CEIDTA 2L (105 R—Y) ZBRLT RS,

The values given in the table are only for reference. The depth of cut
and the number of passes should be determined according to actual
machining status. Use the thread gage to check the machined thread
accuracy.

m For details of depth of cut and number of passes, refer to “G32
Thread Cutting, G92 Thread Cutting Cycle” (page 105).

1-10

M25, M26 iMRERIHE /B (FYZILT—ILA MY Y). M25, M26 (Mgt /A (EeaBaxXO0HE)

M25, M26 Tailstock Forward/Backward (Digital Tailstock), M25, M26 Tailstock Spindle OUT/IN

(Carriage Direct-Coupled Tailstock)

A es

DRZFERYT ZE5IE. MR yOv 72 YN (V)
ELTEWTLEE W,

L) s> o0y 2 0RECSWNTIR. BIMEHIRESRE

VAN 5=

1. M25 £ &' M26 IFEIHTOY I TIES L. DR#EMNHT
EYIDERICT—VEXETELSIC. $3 WD IRE
HERICOHFARETRES LS. RO7AY VIl Go4
Z#HESUT, BEVIDERICT—IEXFTIERM. 3
WSO ERICMFAE TR IBHELDORVWER. 7
O7 3 LDETEEIEIETIEZW,

M25, M26 DXRDJOY VT Go4 S LiEWeE, V%
DRERICT—I&XH UL TWEWREE, %25 WiDREh
BRICDHFEETRE> TOWEWRETRDTOY Y £21T
IT3HERTT,

[LIHITE, RILFEELTIL Y hAy R &N, &Y
Y DFi, #mORKE]

2. g EE / ASEBEIICIE. 39 M05 IS UL TEH#HOD
EliEEEIELTLIEEW,

4‘;;VWARLHNCE

When starting automatic operation after setting a
workpiece held by the tailstock, validate the tailstock
interlock by choosing “ON”.

m For details on setting the tailstock spindle interlock refer to the
separate volume, OPERATION MANUAL

/\ cAUTION

1. Specify the M25 or M26 command in a block without
other commands, and specify the G04 command in the
next block to suspend program operation for a period
long enough to allow the tailstock spindle to extend
and the center to hold the workpiece correctly, or long
enough to allow the tailstock spindle to retract into the
tailstock correctly.

If G04 is not specified in the block following the M25 or
M26 block, the next block will be executed before the
workpiece is held by the center properly, or before the
tailstock spindle has retracted properly.

[Tool, tool holder or turret head and tailstock or
tailstock spindle interference, Machine damage]

2. Before moving the tailstock spindle IN or OUT, M05
must be specified to stop spindle rotation.

DREE /BB (TFYINLT—ILANYT)

Tailstock Forward/Backward (Digital Tailstock)

TFTIGIT—ILANY I DHBE, M5 ZIEST 2. DIFE
N7 70—FAuUBABEIL., 7—7\&FEEEZTVL. M26
EIRST D&, DEAIEBUBANBELET,

P FUsNF—Lary i NFORECEESRTLET,
e NL1500 ¥ U —X
e NL2000 U —X
e NL2500 ¥ U —X
e NL3000 Y —X/ 700

The digital tailstock moves to the approach position and push a
workpiece by the M25 command. The tailstock moves back to
the retract position by the M26 command.

@’ The following machine models are equipped with a digital tailstock.
e NL1500 series
e NL2000 series
e NL2500 series
e NL3000 series/700
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e NL3000 Y —X/ 1250

DA EDE

a7 7o0—-—FuEBicBeL. 7—7

ZHRUMITS
DFAEIR

DIRAMNRBRUBICEERYT 5

<BEEMI-—K>
<Related M Code>

MGB25; ... DIRL 77— 1 2R

M626; ........ooeeeeneeeereees DL T —7 2R

M434; ... DB 1

M435; ... DEEHES 2

M712; e DR YOy Y - AT
M713; e, DIRE VY Oy 7 - A 78RR

e NL3000 series/1250

Tailstock forward
The tailstock moves forward to the approach
position and pushes a workpiece

Tailstock backward
The tailstock returns to the retract position

Tailstock workpiece 1 select

Tailstock workpiece 2 select

Tailstock thrust force 1

Tailstock thrust force 2

Tailstock spindle interlock function OFF

Tailstock spindle interlock function OFF
cancel

m DEUEBERTOT7—7& AL BNV AEG. I m For selecting workpiece 1 or 2, and thrust force 1 or 2, refer to

CHEIRIRIERAAE

as

the separate volume, “OPERATION MANUAL”.

] NoTE

1.

Bl :

M25, M26 [FEIRT Oy 7 THESL TS W,

BSOS DIRL EEIC, (HRMOUE . D OREUE
BREZREL TSV, REMEIF G325 THEETEXT,

L oL BETORES S, I < emiREsnas
G325 TORTIEZEAEIL. "G325 DVEE (Y7L
T—=ILAKY D) BREEEFE > (145 R—)

DI UEE. F@EMI-RIESTRREBICERI N -7V
HORENEHTT, BRIEABHERL »BRIORIKREE L
BLTWETD,

DA TT =7 2@ UICRETEEG 2 RET 255, D
- VY Oy oG (V) ICLTEVWTLEET W,

D>y Oy 7 EMEIC. —BRICOEEEERESICIT
THEEF M2 EEBS LTI VIOV I EBIRL TS,

1.

Specify the M25 or M26 commands in a block without other
commands.

Set the THRUST POSITION’, ‘THRUST’, and ‘RETRACT POS.’
on the ‘TAILSTOCK’ screen in advance. The set values can be
changed by the G325 command.

m For setting on the ‘TAILSTOCK'’ screen, refer to the separate
volume, “OPERATION MANUAL".
For changing the set values by G325 command, refer to
“G325 Change of Value Set for Tailstock (Digital Tailstock)”
(page 145)

The state of workpiece and thrust force specified last on the screen
or by the M code commands is valid. The last command prior to
power OFF is stored in the memory and is valid at power ON.

When starting automatic operation after setting a workpiece held
by the tailstock, validate the tailstock spindle interlock by choosing
“ON".

When the tailstock spindle interlock function is valid and machining
is executed without using the tailstock temporarily, specify the
M712 command to cancel the interlock function.

Example:

DR OBENELE N WY E % Fx

Moving the turret at a rapid traverse

n rate to a position out of the range of
tailstock travel
L0 TR FE D OER= 1 Stops the spindle rotation.
MO1;
N2;
MB25; . DL T7—7 18R Selecting workpiece 1
M25; e DIENEREL. T— IS Moving the tailstock forward and

ZBxD
MO5:
Y DMRSE

DR ETHLRWIBIL, IYE

pushing the workpiece.

Moving the turret at a rapid traverse
rate to a position out of the
interference range of tailstock travel

Retracting the tailstock
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DREE /A (BeBaN0EE)

EEBHROIREDISEE. M25 2199 D& T7— 7 OMKTIT
BEOHTVW., P ITO—FUBETOBHIITVWETA, H
SH U G479 IS T, DS (EeBEN) Z2HAYWE &E
G3ETC. PO—FUBE TBEITTCREET, MIE
FEV G479 IS LT, DA (BEaEE) ZzaxhfiE
ABBEISE TSN,

1. HEBBAOREE. UTOBECEESNTWVWEY,
e NL3000 > YU —X/ 2000
e NL3000 > YU —X/ 3000

2. M25 ZHERY H &, DEENALEE (BE
M26 Z3EDT 5 & DIREANDHE (e
3—0

BE) » 5.
BEHR) CRDF

L) £o70754680E. G479 BBIRALRIENIES /DA D
g (148 —2)

Tailstock Spindle OUT/IN (Carriage Direct-Coupled
Tailstock)

The carriage direct-coupled tailstock only performs workpiece
pushing by the M25 command and does not move to the
approach position. Connect the tailstock(carriage
direct-coupled) with the turret by the G479 command and
move it to the approach position in advance. After machining a
workpiece, specify the G479 command again to return the
tailstock(carriage direct-coupled) to the original position.

1/,

1. The following machine models are equipped with a carriage
direct-coupled tailstock.
e NL3000 series/2000
e NL3000 series/3000

2. The M25 command moves the tailstock spindle out from the
tailstock(carriage direct-coupled) body and the M26 command
moves the tailstock spindle into the tailstock(carriage
direct-coupled).

m For the actual example program, “G479 Automatic Centering
Type Steady Rest/Tailstock Travel” (page 148).

VIO MIIcHBIIZEeHEERLE7OSZSY
JlcoWT

BIESRMEFE LT
@ﬁ%%yﬁuv7%%%ﬁﬁth\@ﬁm@‘ﬁ”%
A TIE, BENEEGREZRLEL THEMWMAEERLRWVL DI
£,

<BEWI—7D5EE>
BWT—T&d DT A RREBICLTHE, Frvdic
EBF v YFVITTRICEFTES T2 VWWET,

i :
(Z2)
JO7 5 ARICM26 (DMFEA) ZIERT DI &ICLD,
TO7SLRT#%, 2o THBEGRY > [ (BF) =8
ULTHEHISIEERL XH A,

I, DIRER T vy Oy T BEEEIC

0

£B5HDTT,

MI700% A

M05; E#h=1E

M26; IDMREIA

M30;

(FEhiR(E)

IR 758

J—0 X5
TYRIAYFEBATTF YV IEDD

J—UBANAL

1. B8ER

Center-Work Programming with Safety

Primary requirement:

The tailstock spindle interlock switch must be valid. In this
state, even if the automatic operation is started, the spindle
does not rotate when the tailstock spindle is “IN”.

<For Short Workpieces>
Definition of short workpieces: Workpieces that can be

securely supported by only the chuck if the tailstock spindle is
retracted to its “IN” position.

Example:
(Safety)
By inserting the M26 (tailstock spindle IN) command in the
program, after completion of the program, rotating the
spindle is prevented even if the automatic operation button
[START] (Start) is pressed by mistake.

This is due to the tailstock spindle interlock function.

o ;

Machining program ;

MO5; Spindle stop

M26; Tailstock spindle IN

M30;

(Manual operation)

Opening the front door

Supporting the workpiece
Unclamping the chuck (by footswitch)
Removing the workpiece

1. Automatic operation
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o FH=1E (M05)

e Spindle stop (M05)

Frvy
Chuck
| J—2 DR _
m Workpiece Tailstock Spindle
o DMFEHA (M26) e Tailstock spindle “IN” (M26)
DB A (M26)
Tailstock Spindle “IN” (M26)
Fouy —_
Chuck
| 5—7 O
] Workpiece Tailstock Spindle
2. FENRE 2. Manual operation
a) RIR 7R a) Opening the front door
b) T—UXH b) Supporting the workpiece
c) DIYNRAYFZBATF YV ITPVITT ¢) Unclamping the chuck (by footswitch)
d 7—7B4L d) Removing the workpiece
o) FrysFVISIYT

c) Chuck Unclamp Operation

b) 7—0%H
T 7j ‘ b) Supporting the Workpiece
Chuck
= 77 < D
— Workpiece Tailstock Spindle
* NN
— d) T—7E4 UL

d)

<RWI—UDIEE>

RWI—2 &}, FyvIIc&dF vy oI EFTlE+D
[CxEFTET. OFE (V1)) ICLBEBLRERT—Y
EWWET, (FrvIbUNOEBICLDZT—IXEAELE
)

il :
(Z2it)

ZD7O7 7 LR TIEEIIMEILELZE. M1 (Frvy
YISV T) BIESTBERIEICED, FrvoarTVY
SYTLET, Bo CHEREGRY v [ (BBE) $L0F
#mEERR Y > [0 (). G¥EE) =L TCHEFr vy
A5 Oy JHEEICKD, THOREEE LU BEREEDIT
BIITAEE Ao

Removing the Workpiece

<For Long Workpiece>

Definition of long workpieces: Workpieces that cannot be
securely supported by only the chuck. Secure support of such
workpieces requires the use of the center (tailstock spindle) or
other proper means.

Example:
(Safety)
In this program, the M11 (chuck unclamp) command, to be
executed after the spindle stops, unclamps the chuck. If the
automatic operation button | [START] (Start) or the spindle
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(FryvraFRLBWEETH, REMEESZ2Fvrv I Ty
DSV TIREICT DI ET, Frv i ryOy VN
BWCHED, TEHORSR L OHEEGOEEIFTAEE
o TDESIIFBE, RICTY NAA Y FEBATRES
BEFrvv IS TIREICT R E, FTHOEHE LB
EEDERIHIITZAET,)

©)

Mmooz A

MO5; E#{=1E

M, FYvIOPI50T7

M30;

(FEhiR(E)

IR 758

J—0 X

DR /% 2 TEIRY > P (85B) =L,
DIFERA DIRREICT B

rotation button [23] [NOR] (Forward), [%3] [REV] (Reverse) is
pressed by mistake, the cycle start or the spindle rotation will
not be enabled, due to the chuck interlock function.

(If a hydraulic chuck is not used, the internal signal is set to
the chuck unclamp state so that the chuck interlock function
is made valid. In such a case, if the footswitch is stepped on
to set the internal signal to the chuck clamp state, both the
cycle start and spindle rotation start are enabled.)

@) ;

Machining progr ;

MO5; Spindle stop

M11; Chuck unclamp

M30;

(Manual operation)

Opening the front door

Supporting the workpiece

Pressing the Tailstock/Spindle 2 button
[Return]to retract the tailstock spindle into
the tailstock body

Removing the workpiece

Jsilici
Tailstock Spindle

e Chuck unclamp (M11)

sl
Tailstock Spindle

c) DB/ EoTERy Y e (IB) =W, DIREHAD
IREEICT 2
d) 7—UE4sL

by T—UXHF
b) Supporting the

Workpiece <)

a) Opening the front door
b) Supporting the workpiece

¢) Pressing the Tailstock/Spindle 2 button | +| [Return] to
retract the tailstock spindle into the tailstock body

d) Removing the workpiece

7=
HENER 1. Automatic operation
o FHhEIE (M05) e Spindle stop (M05)
Frvy
Chuck
L =7
1 Workpiece
s FrvioTVIZYT (M)
W FrvoTYTZ 7 (M)
ghﬁcﬁ 7 | Chuck Unclamp (M11)
— =7
— Workpiece
. FENR(E 2. Manual operation
a) IR
b) T—U X

DIREA

c) Tailstock

Frvo
Chuck

Spindle IN

—

J—
- Workpiece

DR
Tailstock Spindle

NN

1] ;

T—I WAL

d) Removing the Workpiece
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M45 C Bhi#Ekt (55 1 E8h). M245 C #iEis (58 2 £8h).

M46 C EhiEinazin (58 1 k). M246 C EiiErZrR (55 2 i)
M45 C-Axis Connection (Spindle 1), M245 C-Axis Connection (Spindle 2),

M46 C-Axis Connection Cancel (Spindle 1), M246 C-Axis Connection Cancel (Spindle 2)

&« amEsL MDIBET, Mis M245 EHEST . T—0 DA
B & CBEICNRG T TS &= (o, %138, 52 T8
EEBOREIENLT C ENTEET,

o Ffo, YIRENIYEMI T, TEDXD & D [ClEx% AL
IEBZEEIC, MA5, M245 EFESULET,

VA3

£ 2 TWMABEEKRTIEX. M4a5, M245, M68 DEET L —FU 5
VI<LE1ETHMO>HZWVNEIM268 DEBWMTIL—F V50 T<
FB2EFW>EERULEESE., Fyyvoarr7Ov I RBREIC
B ULd—KRoE@AIZIFLREHICED., H5—ADEH
fIEEMICEHEDET, MIZTS5HEAE. BIFREICERL
EMIO—ROEHAITIT>TLEZTW, $5—ADEHAIT
MIZETS>&. MIREFvrvIDBTYIT Y FIREICE S
CTHEGETEFHMOOEEIEILELEEA,

[7—YDET. RUHLUI

s

@ o By specifying the M45 or M245 command in the automatic or
MDI mode, it is possible to index the spindle, spindle 1, or
spindle 2 in the required angular position to carry out hole
machining on the workpiece circumference or end face.

o In the M45 or M245 mode, it is also possible to control spindle
rotation in synchronization with the tool movement to cut
notches or grooves.

/\ cAuUTION

With the headstock 2 specification machines, the chuck
interlock function is valid only for the spindle for which
the M code is specified last if more than one of the M45,
M245, M68 (spindle brake clamp for spindle 1), and M268
(spindle brake clamp for spindle 2) are specified in the
same block, and the chuck interlock function is not valid
for the other spindle. Therefore, machining must be
carried out using the spindle corresponding to the M code
specified last. If machining is carried out using the other
spindle, the rotary tool spindle does not stop even if the
chuck is unclamped during machining.

[Workpiece fall/Ejection]

] noTE

1. M45 M245 2559 DR1IC. MO5 i8S LT, 1 F8, F2F
HOREEREZEEITE TSIV, £1 X8, 52 FHMOLOEIE
U TWRWIREET M45, M245 18S9 2 &, BIEICT 7—A
(EX1424) TR, EHEINELELUET,

2. M46, M246 #1559 ZHIIC. M05 #ES L T, BETEFEHOD[O
EAEILESE TSIV, BETEEFHMOEEIEIEL TLEWN
IREET M46, M246 ZIES T 2 &, BEICT 7 —L (EX1426) A
TR, ERAIEILELET,

3. 2 EFEWHEMERTIE. M4A5REEN S M245 35 % Lk M245 JREEH
5 M45 1SS 2HE. Ma6 £IBS L T, —[E C Hhiksex MER
TEREEFHDEE Ao

4, B2 FHMBEMKRTIE. MA5HBWEM245 DELESh—A%ES
TBE, FH1EH FoEHHEbCHME L THEEELET, £1E
HHDWNEE 2 THHOEE SHN—ATIRAINIZTSHBE8E. &
ITMI6 ZIERL T, FB1EH. F2oEEE D CHMEEZRIRL
TLIEE W,

5 HE2EFEHBEMKRTIE. MBS ZIESLUTE1 E@MAITMNIZITo> 2
%, M245 ZIES L THE 2 EWMAITNIZT5HE. 9 C#x
HHRSERIETIIEE N,

6. M45 M245 ZIES L TMIZ{To/c & EdF, #9707 5 LDK
I M46, M246 IS L T2 W,

7. DIRER >y Oy I BMEIC. —RRICOFREZERE I ICmT
IBEE. M5 DHIIC M712 (> 5 0Ov Y - A7) %Zi8
SLTLREI W, M712 (DMFEhr > 50Oy o - A7) MBS
NTWRWREETMAS ZIEST D &, 7T — L (EX1345) A4
LEI,

L “M7i2 s > 40y 2 - A7, M713 DB >~ 4 0y
7 - A TEER (220 R—Y)

1. Stop spindle 1 or spindle 2 by specifying the M05 command before
specifying the M45 or M245 command. If the M45 or M245
command is specified although spindle 1 or spindle 2 is rotating,
the machine stops with alarm message (EX1424) displayed on the
screen.

2. Before specifying the M46 or M246 command, it is necessary to
stop rotary tool spindle by specifying the M05 command. If the
M46 or M246 command is specified although the rotary tool
spindle has not been stopped, an alarm message (EX1426) is
displayed on the screen and the machine stops.

3. With headstock 2 specifications, cancellation of the C-axis function
by M46 command is not necessary when changing from the M45
to M245 condition or from M245 to M45 condition.

4. With headstock 2 specifications, both of spindles 1 and 2 function
as the C-axis if either the M45 or M245 command is specified. To
carry out turning by using either spindle 1 or spindle 2, cancel the
C-axis function for both of spindles 1 and 2 by specifying the M46
command.

5. With headstock 2 specifications, it is necessary to return the C-axis
to the machine zero point to carry out machining using spindle 2
after carrying out machining using spindle 1.

6. After finishing the operation performed in the C-axis connection
mode, called by the M45 or M245 command, always specify the
M46 or M246 command at the end of a program.

7. When the tailstock spindle interlock function is valid and machining
is executed without using the tailstock spindle temporarily, specify
the M712 (tailstock spindle interlock OFF) command before
specifying the M45 command. An alarm (EX1345) occurs if the
M45 command is specified without the M712 command specified
in advance.

Q:J Refer to “M712 Tailstock Spindle Interlock Function OFF,
M713 Tailstock Spindle Interlock Function OFF Cancel”
(page 220)
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1-12 M47 7=V WHUEREL (A7 3y)

M47 Workpiece Ejector Out (Option)

F2EFHEITOMINRT LT —0 %, FvyIh5IhL
HoEEICESLET,

The M47 command is used to discharge the workpiece from
the headstock 2 chuck when machining has been completed.

T

] NoTE

1. M4A7 I3 2 FEHBEAKR TCOMERTEE T,

2. BE. MA7IEM73 DT =07 O—5H M714DT—0 7>
O—FAEEHIFERLET,

LI M73, M74 OEHBIC D WTIE, “M73 T—2 Py O—FH,
M74 D=0 FYO—5 AN (A7 ayv) " (207 R—Y)

3. M47 ZES T ZHEIIC. M5 ZiER UL CE 2 TMOLOEGEEZFEILESE
TLEET W, B2 FEWHOEEIMELEL TWERWRETIH, 7—7
HWHEUEBFESH U EE Ao

4. MA7T ZHERIT D L. BENICE 2 FHOFvvINTFY ISV
ENXI,

1. The M47 command can be used with headstock 2 specifications
only.

2. Usually, the M47 command is used in combination with the M73
work unloader OUT command and M74 work unloader IN
command.

@1 For details of the M73 and M74 commands, refer to “M73
Work Unloader OUT, M74 Work Unloader IN (Option)”
(page 207).
3. When specifying the M47 command, it is necessary to stop spindle
2 by specifying the M05 command. The workpiece ejector does not
start if the spindle is not stopped.

4. The chuck on spindle 2 is automatically unclamped if the M47
command is specified.

fi : Example:
M47 DEERFE Programming using M47

o1;
Mmoo <L (B2 &l Machining program (machining on
: D —2%MT) spindle 2 side)

MOS5; .. 2 2 FEOOER= IE Stopping spindle 2

GB3 B ittt s FBo2FEHMNT—0OET—OT Y Moving spindle 2 to position where

AO—%IE TSR EICEE

N s

7—97YA—YRBAYEOMEICEREEELE T,

BHIOEEERT7—y7yO—FZHUESEIC, F2 T8
PAYEBRELEMULBWIET, 7—VZEEICEITINS
CEDNTEDMBZESTLTLSEEIW, L. B EHHEE
EZERT 40 mm B EYrFREITIE. 7—o7rO—5H
DRERITAEEA

the workpiece is dropped into the
work unloader.

/\ cAUTION

The work unloader operates irrespective of the turret
position.

Specify B-axis coordinate values to ensure the work
unloader receives the workpiece correctly without
interference between the work unloader and the turret or
spindle 2. Note that the work unloader OUT operation is
not possible if the B-axis is at a position -40 mm or more
in the minus direction (machine coordinate system).

M7, e ——— J—oF7yO—4%H Work Unloader OUT
AT e J—3\WHUEEH Specifies the workpiece ejector
OUT.

M252; . E2FEFHDIAI)—RAEYR)LTF  Turning ON through-spindle air blow
70— -Av (spindle 2)

[0 O R Kol Dwell

G330; ettt 2 FEHMEmMESERAMEICE  Moving spindle 2 to the machine
&) zero point

Y S J—0F7O—% A Work unloader IN
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Y A FE2FHDA)—REYR)LTF  Turning OFF through-spindle air
JO—-A7 blow (spindle 2)

M25T; e e E2FHOTEHF Vv IIT T Spindle chuck air blow ON (spindle
0—- 4y 2)

[0 O R NE I Dwell

M259; . FoxTHOFHFrvII TS Spindle chuck air blow OFF (spindle
O—- A7 2)

1-13 M48 tNHIED A —INSA RF¥ v I « A7, M YIEIEDA—NFA RFv oI - FY

M48 Feedrate Override Cancel OFF, M49 Feedrate Override Cancel ON

M49 21859 2 &, BENEEGHDYIHIED DA —/NZ+1 RN
Fryt)lahEzd, Lich > T YEIEXDEEILF TES
SNEICETEES N, BIE/SRILDED A —/INSA RAA v
FH100% DIREEIC TR > TWAR L TH 100% DEDERE &
O3 IN

M48, M49 Z{ERT D L IFIFEAEH D TBAN., FEREMIE
LTlE. TAMNIRCZO7 S ARICMA8 EANT, FO
EDEREEZRBEREICLED,

SEEMIRKEF. 7075 ALF(CMIY ZESLT. FOXEDE
ExBEEIETET,

VAN 3=

L
M49 ZIERT B &, YIHIEDEEMN, F THESSNICEESL

bES B3z EdHOEEA

LH L. 7—2NIFIC, FTHRSIhEXDEENENE
BUTH, EDA—NFARRSYF T, RDEEZELT
CEDTELRVDTEELTLLES W,

s

The override setting for cutting feedrate during automatic
operation is canceled when the M49 command is executed. In
this mode, axis feedrate is fixed to the one programmed by the
F code. Therefore, if the setting for the feedrate override dial
on the operation panel is not 100%, the setting is ignored and it
is assumed to be 100%.

In daily operation, the M48 and M49 commands are rarely
used. In test cut, these M codes may be used. That is, the
M48 command is specified in a program so that cutting
feedrates may be adjusted to meet actual machining status.
After determining proper feedrates, the M49 command should
be specified in a program so that mass production may be
executed by using the fixed feedrates.

/\ cAuUTION

When the M49 command is executed, actual feedrates
cannot be set faster than the programmed feedrates.
However, if this command is specified in a program, it is
impossible to lower the feedrate programmed by the F
code using the feedrate override switch even if the
programmed feedrate seems too fast.

] noTE

1. RUYIDDEZTE, EDFEEE—TFICLARTNIERD EFEA, 12
CYIDDGO—RMESEINfESE EDREICA—NTAR
NEENICHODSBRNLSICR>TVWDDT, M48, M49 £ IFS
TERLERFHDEE A,

2. Iy TIMIDEEE, EDEEZ—TEICLARITNIEARD EFE A
Yy 7IIOGI—RMESINcEEE EDREICA—NT
4 RABEEBHIICHIDERVNESICR> TWDD T, M48, M49 %
BRI 20EFHD EFA.

3. M48, M49 [FBEDEEICT U TIFEMNTY, M49 ZERTL TV
ZIRETH, BRDEEICHULTA=NZA RENFDZENT
Z2EI,

1. During thread cutting, feedrate must be kept constant. The
override function is automatically ignored if the G code calling
thread cutting operation is executed. Therefore, it is not necessary
to specify the M48 and M49 commands in a program for thread
cutting operation.

2. During tapping, feedrate must be kept constant. The override
function is automatically ignored if the G code calling tapping
operation is executed. Therefore, it is not necessary to specify the
M48 and M49 commands in a program for tapping operation.

3. The M48 and M49 commands are not valid for rapid traverse
operation. Therefore, the rapid traverse rate override switch is
operative while the M49 command is valid.

1-14

M51 EEF v/ I 70— -A>. M251 E2FWHF v I/ F7 70— « A,

M59 EEF v v VI FTO— AT, M5B9 E2XF@HF v v I/ IFPTO— A7 (AT 3V)
M51 Spindle Chuck Air Blow ON, M251 Spindle 2 Chuck Air Blow ON,
M59 Spindle Chuck Air Blow OFF, M259 Spindle 2 Chuck Air Blow OFF (Option)

Ta (Frvy) KI770-—zRESHF. T#HE
(Frv?y) BADYIDLTREZEBHTILSKETT,

as

This function automatically keeps the chuck free of chips by
blowing air across the front surface of the headstock.

] NoTE

M251, M259 (355 2 TEE TR COAMERTEE T,

M251 and M259 are available with headstock 2 specifications only.
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1-15 M52 RIL—REY RILIFZ 70— A2,
M252 8 2 FBRII—RAEV RILI7ZTO— - A2,
M57 RIL—REYRILZ 7 70— - 7.
M257 £ 2 FBARIN—RAEY RILIF7Z7O— A7 (AF¥3Y)
M52 Through-Spindle Air Blow ON,
M252 Spindle 2 Through-Spindle Air Blow ON,
M57 Through-Spindle Air Blow OFF,
M257 Spindle 2 Through-Spindle Air Blow OFF (Option)
IIr770—
Air Blow L
@
\_> €Ceo .
&S
e
FHEBEBANHNST 7 7O0-ZHL. ARMIKEOYID <D  This function prevents chips from entering the spindle during
BEENANOEAZHIELET, inner diameter machining by ejecting air from the through

g

spindle hole.

] NoTE

M252, M257 (358 2 B R TR COMERATEEX T,

M252 and M257 are available with headstock 2 specifications only

1-16

M6S8E 1 FHIL—FIUS5V7, M268E2FHIL—FI5V 7,

M69 B 1 EBTL—FT7 VI 7, M269 2 XWTIL—FFPV IS5V 7
M68 Spindle 1 Brake Clamp, M268 Spindle 2 Brake Clamp,
M69 Spindle 1 Brake Unclamp, M269 Spindle 2 Brake Unclamp

1. 7—70mES L OCHECERDERICNG TN ZiTo/k
D, THEIBROREWEYHIZTofceEIc, F1 8. $B2
FEAMZIE U 7o RBE T M68, M268 I8 L T, AR T L —
FehFExI,

2. BEOMIZTS &EIF. M69 TH 1 E8l, M269 TH 2 £
WOTL—F2T7 05T UET,

VAN 5=

1 —
£ 2 TWMAEMLHETIE,. M68, M268, M45 D C BhiEm<HE 1 £
B>$5Wd M245 D C iR <E 2 T > ZHER/ LIS
B Fryo1soy0v7RRREICIESLUEI—ROXEE
EIHEMCED, 55—ADEEHAIIFEMICEDET, N
IZT55&81R}. dIREICESLELI—-ROEHAITT>
TLEZW, B5—ADEHBAITMIZITS & MIARIC
FrwID T VU5 TREICE > THEETEFHOEER
MELLLEEA,

[7—0DET. MUHL]

T

1. When carrying out hole machining or heavy-duty cutting at the
desired positions in the end face or circumference of the
workpiece, specify the M68 or M268 command while spindle 1
or spindle 2 is stopped to apply powerful brake.

2. To carry out ordinary turning operation, specify M69 to unclamp
the brake of spindle 1 and specify M269 to unclamp the brake
of spindle 2.

/\ cAUTION

With headstock 2 specifications, the chuck interlock
function is valid only for the spindle for which the M code
was specified last if more than one of M45 (C-axis
connection for spindle 1), M245 (C-axis connection for
spindle 2), M68, and M268 are specified in the same block:
it will not be valid for the other spindle. Therefore,
machining must be carried out using the spindle
corresponding to the M code specified last. If machining
is carried out using the other spindle, the rotary tool
spindle will not stop even if the chuck is unclamped
during machining.

[Workpiece fall/Ejection]

] NoTE

1. CEHIERINTLRWIRRET M68, M268 X154 31548 1E. Bl
HoTMOSEIESL T, B1 X8, F2ETHOREEELESE
TLEEEW, E1FH. £ 2 THMOEENEIEL TWERWRET
M68, M268 21599 % &. EEICT 7 —L (EX1424) HFRRS
n. BHMrMEELES,

1. When specifying the M68 or M268 command in the state the
C-axis is not connected, stop spindle 1 or spindle 2 by specifying
the M05 command. If the M68 or M268 command is specified
although spindle 1 or spindle 2 has not stopped, an alarm
message (EX1424) is displayed on the screen and the machine
stops.
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2. CHHERINTULWAWRETME 2SI 255, BiH>T
M05 Z3 S LT, BETEFHOLOEREEIESE TSI W, [
ETETHMOEEMNMELEL TOWARWRETME 25592, B
HIC7 Z—LA (EX1426) hERRI N, EEMMEILELET,

3. FE2EEEMAETIE. M8 HBWEM268 DEL SHh—HEIES
o5&, F1EH FoFWHMEBTHMIL—FNISIUTUE
T B1THMBIVEE2FTHDEESH—ATHEIMIZITS
BEIE. BITMEY ZIESL T, B EH, BoETMibFHT
L—F%&27>0 5 70TLIEE 0,

4. H2EFWEHBK TR, M68 ERHIEEY A2 ILER—TOY
JTRITITDIEFTEFEFTA, 220U, G329 ODREEARX Y v
VIHA7ILTIE. M268 ZIESUTE 2 EFHTIL—F /507
EISTENTEXT,

2. When specifying the M69 command in the state the C-axis is not
connected, stop the rotary tool spindle by specifying the M05
command. If the M69 command is specified although the rotary
tool spindle has not stopped, an alarm message (EX1426) is
displayed on the screen and the machine stops.

3. With headstock 2 specifications, spindle brake is clamped for both
of spindles 1 and 2 if either of the M68 and M268 commands is
specified. To carry out turning by using either spindle 1 or spindle
2, unclamp the spindle brake for both of spindles 1 and 2 by
specifying the M69 command.

4. With headstock 2 specifications, it is not possible to specify an
M268 command in a block that contains a hole machining canned
cycle command. However, note that in a synchronized tapping
cycle specified by a G329 command, spindle 2 brake clamping can
be performed by specifying M268.

1-17

M73 77— F7vA—45FH. M74 7—UF7YA—FA (A7 3V)

M73 Work Unloader OUT, M74 Work Unloader IN (Option)

J—oF7rAO—4%F, EHICERFINTED, NIRRT 7 —
U B THEAICBD EITEETY,

N=T 4 —FEBHEDED I LT, BADOEFELRN TR
ERDFET,
<T—U7vO—-9ZRFETEDRHE>

e HIRTZHAB L TW3,

e 7RI T—LANERLTWE BER) /TUtvS
T—AR=ZAREAN=DEDOFFE5NTWVNE (EHRR)
s EEZERMNMEHRS N TWDS

o DM (B NN ITHESTWS (DR & 2 TEDE
fER)

s DA (FOVSXTIT—ILAKNY 748, BhioHs
M5y T7ENTWS (RNIEDHAR)

L) #rEatr—2 70— oW Tid. B © HiRiR s
En

VAN 3=

1. M73%2ESLT7—I7A—49%ZF v v 70lIcHITESR
. 7—o7>O0—-9hFvryvIfllicHTETHETFHLE
WiHIEBIC. AYIBZBEUL TS,

[Fi., BEWDEE]

2. M73%ZIBSLTI7—o7yA—5%ZFvvIAlIcHIIES
2. H5HUHT—IFPYO—-FDUBEARLTEWT
O -1%%
[P—VDFET. T, BHOKE]
L) v—r7>0—5 0RBERBICDONTIE, BIMHEMIRES
BEU—s7yO—% (BRI FE) OfEEe”

3. 7—97yO-Y%ERATREE. T-IDEEH. 7—
70— OHFRFIRZEHEZZBDRERALEBEVWTLE
L,

[ DRRIE]

4. M73 Q7= 70—l M74DI7—9F7>vO—-F A
I3, Bm7Ov I TESL, 707 YO—9hERICH
ADDEEEZERETITZLSIC. XOTAOVVICIE Gos &
BSULT, 7—97yO—-9HBEADDEMEETET 350
HMEOhRWER. 7O075L0ETEEILESETL S
W,

[Fi. Hwoigial

The work unloader is installed inside the machine and
automatically discharges completed workpieces from the
machine.

The function allows unattended continuous operation with the

use of a bar feeder.

<Conditions under which the work unloader can be

operated>

* The door is closed

» The presetter arm is folded up (up/down type)/presetter arm
base is covered (detachable type).

+ Compressed air is supplied.

« The tailstock (spindle) is in the IN status (tailstock
specifications/spindle 2 tailstock specifications).

* The programmable tailstock and steady rest are clamped.

Q:J For in machine running type work unloader, refer to the separate
volume, “OPERATION MANUAL".

/\ cAuUTION

1. When an M73 command is specified, ensure the turret
is retracted to a position where interference with the
work unloader does not occur when the unloader is on
the chuck side.

[Interference/Machine damage]

2. When an M73 command is specified to move the work
unloader to the chuck side, adjust the position of the
work unloader in advance.

[Workpiece fall/interference/Machine damage]

m For details on adjusting the position of the work unloader,
refer to the separate volume, OPERATION MANUAL
“ADJUSTING THE WORK UNLOADER (BUILT-IN TYPE)".

3. If the mass of the workpiece exceeds the capacity of
the work unloader, do not use the work unloader to
unload the workpiece from the machine.

[Machine damage]

4. M73 or M74 must be specified in a single block.
When M73 or M74 is specified in a block, G04 must be
specified in the next block to pause the program for a
longer period to enable the work unloader to complete
its IN/OUT movement.
[Interference/Machine damage]
(Work unloader specifications only)
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D=7 YA—FRBHAYPEOMUEICRFREEELET,

BHIOEIE@ERT7—I7YA—Y%EHUILEER. T2
HYOAYMELBELEMULRWMIEBET, 7—VZEFICET
MBZZEHTEZMEZIERLTLIEZT W, IZL. BH
HEWEZERT 40 mm U EYLFREITIE. 7—97 Y
O—5HDBRERITZEFEA. (5B 2 THEMLER)

XD

5. The work unloader operates irrespective of the turret

position.

Specify B-axis coordinate values to ensure the work
unloader receives the workpiece correctly without
interference between the work unloader and the turret
or spindle 2. Note that the work unloader OUT
operation is not possible if the B-axis is at a position
—40 mm or more in the minus direction (Headstock 2
specifications).

] NoTE

1. BoFWMBAKTIE. Vo TFyO—FYE=Fry 7AlICHELUE 1. With headstock 2 specifications, it is necessary to move the
C7—2%IWHTHE, Fo2xHm BE) z7—0r7>0—% spindle 2 (B-axis) to an appropriate position on the work unloader
fAlicEestE. RERLWEUNBICRET Z2RENHDET, side to enable workpiece discharge after transferring the work
LA L. 7—=27>yO—90F vy 7RICEHICRETE 2 T8 unloader to the chuck side. However, note that moving the spindle
B#) z7—vF7yO—5RAlICEEIE2LE2FH BE#) & 2 (B-axis) too close to the work unloader side with the work
D=7 YO—FDNFHET2EENIHDET, DIz, B unloader positioned on the chuck side may cause interference
AR, 2 T8 (B MHEMEERT -40mm U EYAF+X between the spindle 2 (B-axis) and the work unloader. To avoid
BICH BI5E. MTB KBS TERVLSIC/NTA—FITRELT interference, default parameters are set prior to shipment to
WEJ, UL, BEERTERISFrvo. MELTT—7IC disable M73 if the spindle 2 (B-axis) is positioned at more than —40
£oTE, COEZEETZHENHDET. COHEIF. Bt mm (in the machine coordinate system) on the negative side. This
P—ERBFAICEEVWEDE SV, value must be adjusted by the customer to conform to the

dimensions of the chuck, the jaws, and the workpiece. If necessary
to change this value, contact the Mori Seiki Service Department for
assistance.

2. B2EFHBMAKRICEWT, 70 FyAO—4DFvvIRAIICHT 2. With headstock 2 specifications, the spindle 2 (B-axis) cannot be
WBRETIE, F2X8 BHE) F-AEICBETEEEA, moved in the negative direction if the work unloader is on the

chuck side.

fi : Example:

M73, M74 DfERAE Programming using M73 and M74

TS 2 EMBELHRO 7O7 Z LABTY,

The following is a program example for headstock 2

specifications.

O1;

MOS; et £ 2 TED LIRS I

(1S3 I = R J—0%J—0F7>YO—45ICET
SRBAEICE 2 THM=EBH

M73; e e J—oF7>O—45H

1Y J— P WHE UEBYE

M252; oo EoTEOTEHMF vV IS
A—-A4y

GO Ui Ryl

(3 1< 0 USSR 52 FTENEMESERUEICKE
EJ)

Y2 R J—oF7>O—45 A

Y 12 Y R FBo2FHOII—IXEYR)LTZF
JAa—-A7

M2571; e EoFWDFMHFrVvILIF T
A—-A4y

GO Ui Ryl

M259; .o EoTEOTEHMF v VIS

M30;

H—-A7

Stopping spindle 2

Moving the headstock 2 to a
position enabling the workpiece to
be dropped into the work unloader.

Work unloader OUT

Specifies the workpiece ejector
OUT.

Turning ON through-spindle air blow
(spindle 2)
Dwell

Moving spindle 2 to the machine
zero point

Work Unloader IN.

Turning OFF through-spindle air
blow (spindle 2)

Spindle chuck air blow ON (spindle
2)

Dwell

Spindle chuck air blow OFF (spindle
2)
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1-18

M85 BE1 K 77F. M6 BEIR7H (A7 3Y)

M85 Automatic Door Open, M86 Automatic Door Close (Option)

Az
=H

|
OMRy MEkick W, BEREEEPR (VMDIEEZSE) IT.
M85 DEE K PRIERICLD R7ZRIFTH., BENIEE
(MDI BEEZE8) REBITENFT, FEEICERO OGP
AEERICEINTZD., IEDWED ULEBWTLEE L,
[Brxh. FEEh, 7—IPMBEORTEL. /-5
;&L TEID < FOREN

N e

M86 ZI S LU TCHEIR 7 2H0H2EQIE. I8 EED—E %
BFEEhizwh, R7OBEBESS ICEEMHNEVINTESR
LTLfiEEw, FARIC M8 IS L TCEHEIR 726D
&, BhRERRETEN, FDrETIEENLBDET,

s

A“;VVAJQNIN(E

For the machines equipped with the robot system, if the
door is opened by the execution of the M85 command
during automatic operation (including the MDI operation),
the operation is continuously executed. Therefore, pay
sufficient care so that you will not touch or stand near the
rotating or moving parts of the machine.

[Entanglement, Workpiece ejection, Coolant and chip
ejection]

/\ cAuUTION

When the automatic door is closed by specifying the M86
command, make sure that your fingers, etc., do not get
caught in the door and that there are no obstacles that will
prevent the door from closing. If your fingers are caught
in the door you could be injured.

] noTE

1. M85 B XUV M86 [FHEN R FHARICHERMTY,

2. M85 M86IREICA—FPORY MY XTLBEEHEAIEDET
FERLEI,

3. M85 ZIESUTCHERFZMIT 2RI, TWRELUOEGETEEEH
DOER, FREOHMBHE LI —Z Y hOREREENTIEIES
BTLEE L,

4. TJOTSLO—BEDICIEMEE ZESL T, BEIRFZZBHALTL
fEE W,

RZHOEWTWBRETH, BENEHRZEITTCETHEIN. R %
B U % % Tld M00, M0O1, M02, M30 8 K O*R 7B /BIEDO M O—

M85 and M86 are valid for the automatic door specifications.

2. The M85 and M86 commands are usually used in combination with
the loader, robot system, or other automatic workpiece loading/
unloading equipment.

3. Before opening the door by the M85 command, always stop the
spindle and the rotary tool spindle, axis movements, and coolant
discharge.

4. Specify the M86 command to close the automatic door at the start
of the program.

Although automatic operation can be executed while the door is
open, only the following M codes are executable until the door is

K (M85/M86) DHEITHRET. ZDMDO M I—RIESHLVTS closed:
I—RiED. MBEBEDIIETTEEEA, M00, M01, M02, M30, and automatic door open/close M codes
(M85, M86)
Other commands such as S codes, and axis movement
commands are not executable until the door is closed.
1-19 M89 T—VhoVy. b—=FIVhoV5,. RIVFAIVY (AT 3aYV)

M89 Work Counter, Total Counter, Multi Counter (Option)

TAOZLATME B E. PCT—0Ho V5D IRIEE"
M1 ET,

HE5NUH, BEOIRLEWEEE PCT—V AT V% BHEH
(A7yay) O BEE ICHRELET,

BIZIE, PCTO—oho>y BHED ' FBEME’ T 100" Z5&
EUREUVLEY,

7O S L%ETLT. M89 & 100 BT D &, BIRIC L
DA VINATY—hA VIOV IHDIWETAYIFTU—K
BHOWITNHODIRREICED £,

& ORI — VO SRR VT OY 5 F U — NEW

REDEVWETRICRLET.

« PAONRI— AV H Oy TIREE -
WESNIEES MBY £ ETT B &, WD BBEEDLE
NTERBRIREDT EEBHLET, DED. BEEER
s (B8) #MLTH7O7SLRETEINEE A

Each time the M89 command written in a program is read, the
‘CURRENT value of the PC work counter increases “1”.

Set the required number of cycle repetitions for ‘PRESET’ on
the ‘PC WORK COUNTER'’ screen before starting the
operation.

Suppose “100” is set for ‘PRESET’ on the ‘PC WORK
COUNTER’ screen.

If the M89 command is executed 100 times as the program is
executed repeatedly, the NC will be placed in either the cycle
start interlocked state or the block delete valid state according
to your selection.

@ How the cycle start interlocked state and the block delete valid
state differ from each other is explained below.

e Cycle start interlocked state:
When the M89 command has been executed by the preset
number of times, cycle start of automatic operation is disabled.
In other words, the program is not executed even when the
automatic operation button |i*| [START] (Start) is pressed.
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o TOYIFU— NELREE
BESNEHH M EETT2ETIETAY 27U — M
ENEN TN, WOV TPy INRTT2E,. JTOVIF
U — MEREHERNIC BB C S EERLE T,

Q) 7av o7y — rggEicDWT I, RIFMEIR eSS
“TIOTSLCANT BREPHS "

T

o Block delete valid state:
The block delete function is invalid until the M89 command is
executed by the preset number of times. After the count-up of
the counter, the block delete function becomes valid.

Q:J For the block delete function, refer to the separate
volume, OPERATION MANUAL “Signs and Symbols
Entered in Programs”.

] NoTE

1. RBT—0 NIV RBBRETT, TR INRTATY 3> T
—g_o

2. T=UNOVIBLONINFAOYIIRTIEFMERYT—J@
HEBETO ESICFERLEY,

INIENLT, b=FILAD YT 3EEBE#ELTEALE
—a_o

3. V=NV VIBEDERIE CAXRL—3 /R BE TR
ELXT,

4. T=UNOVIPERICHAIYNT Yy TOBEZTS LD, #
DIRULETISTAT 7 LDKHEIC MBI ZIERL TILE W,

il
M89 DfERAAE (1)

HEDOUH, YA TIAT—hA 50Oy TIREICHKTE L
TRE, "4~ HED  INIIB@EE MAX (T “100” £%
EULEY,

1. The internal work counters are standard. Other work counters are
all optional.

2. The work counter and multi counter are 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. Whether the work counter function is used or not is set on the
‘OPERATION PANEL' screen.

4. If the machine is equipped with a work counter, specify the M89
command at the start of a program which is to be executed
repeatedly so that each execution of the program is correctly
counted by the work counter.

Example:
Programming using M89 (1)
The cycle start interlocked state is selected for the count-up
state. “100” is set for ‘WORK LIMIT’ on the ‘TIMER’ screen.

O1;

MBO; .. ——— 017075 LA EETITBZN The count data of the number of
. IITZREEN 1 D HHD >~  machined workpieces increases “1”
7y each time program O1 is executed.

N1;

G50 S1500;

GO00 T0101;

: mI>07> A0 Machining program

G00 X200.0 Z150.0 M05;
YT

WHMZ L

HEEERY > [ (E8) =ML
TH, 7OV I LRBETENFE

Ao

O1;
M89;

M30;

o1 o704 % L% 100 [EIEfTL.
H—YVILHERRICRE - fojREETHE

When the cursor has returned to the
start of the program after the
execution of the program 100 times,
the program cannot be started even
if the automatic operation button
[START] (Start) is pressed.
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il : Example:
M89 DfERAE (2) Programming using M89 (2)
HEMUH, 7O0vITU—NEHREICHRELTEE. The program is executed in the block delete function valid
CHANCEED IIEMEBMAX (T “100” ZRELE T, state.
“100” is set for ‘WORK LIMIT’ on the ‘TIMER’ screen.

O1;

MBO; ... —————— O1O7AT7 oL EETITZZN The count data of the number of
[T, IITE/REEN 1 D HHY >~ machined workpieces increases “1”
7y each time program O1 is executed.

: MT707 %A Machining program

IMOO; e O1M7O%7 S A% 100[EEFTT S Until the program O1 is executed
FTlF7Ov oY — NEXMIREE 100 times, the block delete function
T M99:” =T is invalid and the “M99;” block is
7077 LAD%E 01,7 ITRD. executed.
=TSO/ S AEETLET, The cursor returns to “O1”, the start
Qj M99 DEEBEIC D W T I&, “M98/ of the program and the program is

M198 77O 5 LOMH U, executed continuously.

M99 ?7‘7’D 77 LT " (213 Q:J For the function of M99 code, refer

~R—Y) 2SR, to “M98/M198 Sub-Program Call,
100EBT70v o 7Y—NEIR M99 Sub-Program End”

BEICTR D “MO9;,” EFHTIEL T (page 213).

“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;

01;
M89;
: 1-99
: 100
/M99;
M30;

1-20 MO0 5 1 T8 /EETEXWFRRKEHGEE—F - A,
M91 5 1 T8/ EET EXMFRKERE—R - A7,
M290 55 2 T8l /BB T EXMRKEHRE—F - A2,
M291 56 2 T8 /BIE TR MRAKEHZE—F - A7
M90 Spindle 1/Rotary Tool Spindle Simultaneous Operation Mode ON,
M91 Spindle 1/Rotary Tool Spindle Simultaneous Operation Mode OFF,
M290 Spindle 2/Rotary Tool Spindle Simultaneous Operation Mode ON,
M291 Spindle 2/Rotary Tool Spindle Simultaneous Operation Mode OFF

MO0, M290 I, FEEH/L (T—UH0) ICAHIFIMIAEITS  The MO0 and M290 commands are used to rotate the spindle
EE TS DV IEOETETE#HL T OEEEE TIFHEA  and the rotary tool spindle simultaneously to machine a hole at
PHIEEIERTERWES., e METEEMOEEE  the center of the spindle (workpiece) at a proper cutting speed
ExzdbtdlsickoT. RELQYEEEZREFRI DL ifnecessary cutting speed cannot be obtained by rotating only
IKESLET, the spindle or the rotary tool spindle.
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] NoTE

1. M90, MI1 [E MC R LV Y Bk COMMERTEE T,

2. M290, M291 355 2 FEHBE LR D MC R E KO Y BT D A
ERETEXY,

M990 S_;
M91;
M290 S_;
M291;
L S T Olis T EE#OlEmEE (min')
© MO0 oo, F1EHEOETEFHORERERT—
Koty
O MO e F1EFHEOETEFHORRERT—
NI
© M290 oo, F2FHEOERTEFHMORERERT—
NI I
¢ M2971 oo, FoFHMEOETEFHORKHEGRT—

R-AD

] 23

1.

2.

The M90 and M91 commands can be used only for the MC type
and the Y-axis specification machines.

The M290 and M291 commands can be used for MC and Y-axis
specification machines with headstock 2 specifications.

Specifies the speed of the rotary tool spindle
(min").

Simultaneous operation mode of spindle 1
and rotary tool spindle, ON

Simultaneous operation mode of spindle 1
and rotary tool spindle, OFF

Simultaneous operation mode of spindle 2
and rotary tool spindle, ON

Simultaneous operation mode of spindle 2
and rotary tool spindle, OFF

] NoTE

1. M90, M290 (&, G97 (FEEIRRE—EHHE) E—RTESLT
<fEE W,

2. [OETEDXDEEIL, EEOEERERE & [0Ex T B E 80 E#RE
EEebhbEEEEETREL TLEI W,

3. MO0, M290 »T7 0w ¥ Tld, I EETEFHOOEEEZIES
LT<LEE W, MO0, M290 @ 7' Oy & TEIE L E T80 [OREE
EIESLTWAWE, M0, M290 D 70w 7 & D IDEEHEE T
BT EF#EHALEELET,

4. M90, M91, M290, ZEfzl& M291 Z##59 ZR1IC M05 2185 L T,
FEHRLVEETIEFHMOEEGLEEIE T LIV, FHE &
VRIETEFHMOEEIVE I U TULARWIREET M0, MI1, M290,
FllE M2 2IEST 2 &, BEICT T —L (EX1424) HFRRS
n. wHMEELES,

B :
M90, M91 DERAE

T—od0 (D) (. TEEERE 2000 min~! . @
85 T B #0858 3000 min~! TEE 10 mm D7 (7T
ZITWET,

O1;

N1;

M46;

G00 T0101;
MO5;

G97;

1.

Specify the MO0 command in the G97 (controlling spindle speed at
constant speed) mode.

When determining a feedrate of the rotary tool, the sum of the
spindle speed and the rotary tool spindle speed must be used as
the revolutionary speed of the rotary tool.

The block where the M90 or M290 command is specified must
always contain the rotary tool spindle speed command. Unless the
rotary tool spindle speed is specified in such a block, the rotary tool
spindle rotates at the spindle speed specified in a previous block.

Stop the spindle and the rotary tool spindle by specifying the M05
command before specifying the M90, M91, M290, or M291
command. If the M90, M91, M290, or M291 command is specified
in the state the spindle and the rotary tool spindle are not stopped,
the machine stops with an alarm message (EX1424) displayed on
the screen.

Example:

Programming using M90 and M91

The program for executing hole machining operation (10 mm
deep) at the center of the workpiece (spindle) at the spindle
speed of 2000 min~! and the rotary tool spindle speed of
3000 min~",

MO0 S3000;........cceeuereeiiiiiii e

G97 S2000 MO3;

X0 Z30.0 MOS; ...

%1 T/ [OEx T BT eERE:
ETE—K-A>

Ol T B FimboEmEE %

3000 min~" ICERE

2000 min~' DEEREE TE 1 Tl
1E#R

3000 min~' DEEGEEE CRETLE
FHEHIFE

J—of0 (FEPD) ICTEN
Bx D THRERD

Turning the simultaneous spindle 1/
rotary tool spindle operation mode
ON

Setting the rotary tool spindle speed
at 3000 min~"

Starting the spindle 1 in the normal
direction at 2000 min~"

Starting the rotary tool spindle in the
normal direction at 3000 min~"

Positioning of the tool at the center
of the workpiece (spindle) at a rapid
traverse rate
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Z3.0;

G98 G01 Z-10.0 F500; .....ccvveiiiiiiiic e

BHMEDES
500 mm/min DX D HE TFRS
10 mm DY\ [T I0LT

s

PEDEEF, F#OERE 2000 min~!
& [Bl#: T B #ElE3E 3000 min~' %
BhE75000minT! TRELTL L

Specifying the feed per minute
mode

Machining a hole (10 mm deep) at
the feedrate of 500 mm/min

] noTE

Determine the feedrate of the tool
assuming the spindle speed of

W\,

G00 Z10.0 M09;
G99 X200.0 Z150.0 MOS5; .....ooeiiiciiecece

F1EFHMB L OETEEHODMO]

5000 min~", which is the sum of 2000
min~" (spindle speed) and 3000 min~"
(rotary tool spindle).

Stopping spindle 1 and the rotary

xfEIE tool spindle
FolErx D I5S Specifying the feed per revolution
mode
1YL= I =1 /O TET#ERESE  Turning the simultaneous spindle 1/
E—K-A7 rotary tool spindle operation mode
OFF
MO1;
1-21 M98/M198 47 7OJ 5 LDOMEHL. M99 U7 7OJ S LT

M98/M198 Sub-Program Call, M99 Sub-Program End

N=T 4 —=FPO—FICLZMIOLSIC, A—MI%E#ED
WUERTT 256, @DRUERTIZHHEY T 7O T A
EULTERLET, XAV T7OT7S AR 77075 L0
TO7SLABSERDRUEIHKEIESLET,

as

When carrying out machining on a machine equipped with the
bar feeder or the loader, for example, the same machining
cycle is repeated to machine the workpieces. When performing
such operations, the portion of the program executed
repeatedly can be stored in the NC memory as a sub-program
and the sub-program program number and the number of
times the sub-program should be called can be specified in the
main program.

] NoTE

1. TRIDESIC, X4 7Oa7 7 A0S hizY 77005
LD, SSECHOH T 7OV LAERVOHT EHTEET, &
NZERRATAVITEEWET, RAT A VYV IF8EIFTITAET
M. 9B EICARD &, BEICT Z7—L4A (P230) AFERRINE
—g—o

2. XAVT7AVILNT—IH—NIcHBHEIF. DNCE—RT
MI8 ZIERUET, Fle. XAV TOTTLNNCAEVICHD

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 a data server, specify the M98
command in the DNC mode. If the main program is stored in NC

HBEF. CXEYE-RTMI8 £/oldM198 ZIEHLFT, memory, specify the M98 or M198 command in the ‘MEMORY’
mode.
1[5 2@ 7 8ol
1st Call 2nd Call 7th Call 8th Call
)(’r“‘{7’lil *7'7!71:!7\ *722577‘ ﬂ;zg7
75 A / Sh YT IS5 ~6 / /
Main Sub-Program Sub-Program 2 to 6 Sub-Program Sub-Program
Program |« 1 7 9 < 8 9

P moELEATaEmaE Y I IO LE LTBRT B LR
D, CEEENBHTEET, &, ZOVSLEMBILTS
ERTE, TO5 LI AOTEMELEBDET,

MO8 U T DT+ —< v TS LET,

&

MO98P_ H_L_;

O P e Y7705 LES

O H e YI7TIATSLADY—T Y AES
& L e 77002 A0SR U LI

@ 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.
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] NoTE

1. PRLRAPTIESULAY T 7O LEBSHEDNSRWE, B
Hic 7 Z—LA (P232) NERESNET,

2. PRLAHTESLEY—YT VY IABSMNREDIHNSHRWVE, BEIC
77— (P231) NERREINET,

3. L0OEESTDE. FO7OVIIERTTEINT, XROTOv I AR

TLUET,

-\

1. PRLRAPZERYI H&. MBZEESLLTIATSLT, 7
RLAHTESULY—T Y RESICBEBL. 7O 5 40%
ESIVESCRS

2. 7PRLAHZEBK TS, PRLRAPTESLEY 7 70Y
SLESOEBEICBEL. TOVSLERITLET,

3. PRLAPH LZERI D&, MBZIEDLIc7AT T LD
BICRD. 7RV LZBRDRULETLUERY,

4. PRLRALZERT S &, HERUFE VBRI 1 BEHBL

£9,
5. #RUME UE#IE, &5 9999 BE TEST DI ENTEE
3—0

M198 IFUT D 74— v hTESULET,

P M rESTBC LD, F—IF—NOTOTTLEYT
TO7ILEVTHFUETIENTEETT, NC 7OV T AIC X

TY ' E—RTMI8, BUOEIhASALAEROY T 707

SLIEMIY ZTIESLET,
M198P_H_L_;

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.

1. If address P is omitted, sub-program is not called but the
program jumps to the sequence number which is specified by
the H command in the same program in which the M98
command is specified.

2. If address H is omitted, the sub-program specified by address
P is called and the called sub-program is executed from the
beginning.

3. If addresses P, H, and L are omitted, sub-program is not called
and the program jumps to the beginning of the same program
in which the M98 command is specified.

4. If an L command is omitted, the specified sub-program is called
one time.

5. The number of program repetition is max. 9999.

Specify M198 in the format below.

By specifying the M198 command, a program in a data server can
be called as a sub-program. Specify the M198 command in the NC
program in the ‘MEMORY’ mode and specify the M99 command in
the sub-program in the external I/O device.

LI = Y7700 LES Specifies sub-program number.

« H PEAVAR A INOD R I 2= Specifies the sequence number in the
sub-program.

S L e BT 7007 LA0ERUMEE LB Specifies the number of sub-program calls.

] NoTE

. DNCEHZTMIBZXRTIHI LiFTEIE A,
2. HIfEERA RS232C (F. M198 ITIEXHIH L TWEH A,

3. F=HY—ROTATILICMIN EIESL T, BICFOF—%
P—NROT7O7ZLEHOHT I EEFTEREAS

MO U TDT74—< v hTIESULET,

M99 P_;
O P e BhEDY -V IES

g

1. The M198 command cannot be executed in the DNC operation.

2. The M198 command is not available with the RS232C interface in
the electrical cabinet.

3. ltis not possible to call a program in a data server by specifying the
M198 command in another program in another data server.

Specify M99 in the format below.

(Br& O RE Specifies the sequence number in the main

program, where the program flow should
return. (omissible)

] NoTE

1. PRLRAPTESUEY—TYIAFESHAROASKVE, BEI
7Z—Ih (P231) DERRINET,

2. PRLAPZESTDIE. ROEDY—TVRESEY—FLFE
T, D, EDEDY—Tr Y ABESHH—F 9 2DICEEL
MO ET, 2D EEFEBLIET, PRLRAPZESLTKL
=AW

1. PRLRAPZERYT 5&, MB THIT 7OV S LZHOHL
70y I0RODTAOYVIERDET,

BEMIODTOYITFRLAPZERTZIEEFHNF
Tho

1. If the sequence number specified by address P is not found, an
alarm message (P231) is displayed on the screen.

2. Ifaddress 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.
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2. XAA4>7A75LTMIY ZIESTHE. PRLAPTESL 2. 1f“M99 P_;” is specified in the main program: The program
=TV RABFICRDET, £leo PRLAPZAKT S flow jumps to the sequence number specified by P in the main
EL XA YTAVSADKBICED., 7OT7TLEEDIRL program. If a P command is omitted, the program flow jumps to
EITUED, the start of the main program. The main program is executed
endlessly.
il : Example:
M98, M99 D ERAE Programming using M98 and M99
XAV T7AT T A Y7700 Z A
Main program Sub-program
o1; 0100;
N0O' : / N101 :
(1) N002 M98 P100; N102 ;
N003 ; Yy N103 M99;
N004 ;
(2 N005 M98 P200 L2; 0200;
NO006 ; N201 ;
. N202 ;
N203 M99;
(2 E#R L)
(Repeats twice)
NO11;
(3 N012 M98 P300; 0300;
NO013 ; N301 ;
NO014 ; N302 ;
NO015 ; ' N303 M99 P015;
@ M98 Z M198 ICBEE B A THIERTEEXT, @ The command can also be given with M198 instead of M98.
5l : Example:
M99 DfERAE Programming using M99
O1;
N1;
N2;
LN A L JOv oY — NEE When the block delete function is
JOv o 7FU—hZzBHICTBHE  invalid:
TOE. 7OV ZLADEEICRED, The ‘N7 M99;” command is
AL 'N7 MO9:" £ D M4 S L executed and the program flow
ZIEDIRUETULET, returns to the start of the program.
The program is repeated endlessly
between N1 and N7 blocks until the
block delete function becomes
invalid.
N8;
YT TN OS5 LKT Ends program execution
@ AAMYTATI LR TMO ZRITTBE AN YTOATZLD% @ If the M99 command is executed in a main program, execution
BEICRD, £R7O77LZRTTE2I NS, BEEERRET returns to the start block of that main program and the same main
BU7AT S LZBEDRUVETUCWEEICERALET, program is executed again. This programming is used for
executing the same program repeatedly in such as a warm up
program.

1-22  M200 Fv 7YV, M201 Fv 7YY ELE
M200 Chip Conveyor Forward Rotation Start, M201 Chip Conveyor Stop

-4

B A\ WARNING

FyFAVURVPHEELTWD EEF. FPRZFY 7Y Do not attempt to reach inside the chip conveyor or put
RYARANBWVWTLSESZ W, your feet in it while it is operating.

[HirFxhl [Entanglement]
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a3 e
A =
BEEGEHRIEEFy 7ARVEZEREIRIETLEE W, 1]
DL<FEFyFaAURVLICHBEIEZ LHEETERL<ED

9,
[#RE]

L 57y 7av~vReviconTid, B « miEsns -

/\ cAUTION

Keep the chip conveyor operating during automatic
operation. If chips accumulate on the chip conveyor, it
cannot discharge the chips.

[Damage to the chip conveyor]

m For the chip conveyor buttons, refer to the separate volume,
“OPERATION MANUAL”".

1-23

M382 Ry RAN—EIDLFHULI—F VN AV /Fv v I LEBI—FV N« A,

M383 Ry RAN—EIDLKFR/RULI—F VN AT/ Fr v ILEBBI—F2 8 < AT (AT 3V)
M382 Bed Cover Chip Flush Coolant ON/Chuck Top Coolant ON,
M383 Bed Cover Chip Flush Coolant OFF/Chuck Top Coolant OFF (Option)

g

] NoTE

M382, M383 (£, Ny RANR—=EID < FHRUL Y —F > MEFEOHEM T,
IS A—%5% No.6419.7 =1 ICBELLEZICHEMTT .

BEFY 7AURVEEGREITZE,. Ry RANR—YIDLLT
MU=V hNEREFrv v I LB —F Y FDAEEHUET
(JR5 A —% No.6419.7 = 0 (BB REEDOETE)),

Ry RAN=YDODLLITRHRUI—F VB LOF v v o EE
=SV hiE, FENILTTATICTEED,

M382 and M383 are valid when “1” is set to the parameter No. 6419.7
with the bed cover chip flush coolant specification machine.
Normally, when the chip conveyor is operated, bed cover chip
flush coolant or chuck top coolant are discharged (parameter
No. 6419.7 = 0 (default setting)).

The bed cover chip flush coolant and chuck top coolant can be
turned OFF individually by each manual valve.

<FrvIEEI—FV K>

<Chuck Top Coolant> g

1T
Spindle 1

1-24

M432 7—I 7 O—F YAV ILEE (A7 3Y)
M432 Work Unloader Cycle Function (Option)

FoFHBMEETIE. B2EHAEAITT—IZMIUE.
TROEEZT>THSE, BUOE 1 TWAITU—IZ NI
BZEMNTEED,

L2 FHMOOEELE > V—oF7yO—FH > T—7HWH
L-o>7—27>O—%A
FEOFEET-o-TWDESE, 7O T LRRDTOY ZIC
EDENTEXF A

M432 gD T 2 &, LEEDEMEZETIT D EARKIC, 7O
SLARROTOYIICED T ENTEEXT,

D, E2FMAITT— U EMIUEE., T<ICETE
AT ENITEHIENTEET,

VAN 5=

1. 7—97YAO—5Y%41 7). $2TMAITI—V%
MI L%, BUE1 F@MAlTcy—oZNII51ICER
LTLEEW, T, B5MUHT—7vO—F DfiE
ZHRBELTEWVWTLIEEL,
[P—0D%FET. T, BiROWKIE]

L0 v—r7oo—somBRRICDWNTIE. FIMERMEES
B U— o PV O—% (ERENTE) OfEREE "

With headstock 2 specifications, it is possible to carry out a
machining cycle again on the headstock side for the workpiece
machined in the headstock 2 after completion of the cycle
indicated below.

Headstock 2 stop — Work unloader OUT — Workpiece
ejection — Work unloader IN

The program does not advance to the next block while the
cycle indicated above is executed.

By using the M432 command, it is possible to execute the next
block of the program simultaneously with the execution of the
cycle indicated above.

This allows the workpiece to be machined in spindle 1
immediately after the completion of machining in spindle 2.

/\ cAUTION

1. Use the work unloader cycle function before machining
the workpiece again in spindle 1 after it has been
machined in spindle 2. And adjust the position of the
work unloader in advance.

[Work piece fall/Interference/Machine damage]

m Concerning details on adjusting the position of the work
unloader, and retract position on the TAILSTOCK screen,
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2. D=0 7>O-FR>AYPEDMEICERGEELET,
BHiOEE@EEFT7—/7yO—Y%EHUILEEI. 2
HOIYERLGELEMULLBWMIBT, 7—VZEEIKRT
MBECENTEDMNBEZBRLTLSIESW, EL. BEl
PEWMEIZERT 40 mm B EY 1 FREITIR, 79—9 7Y
O—YHOBRERITIEFEA. (5B 2 THBEHE)

s

refer to the separate volume, OPERATION MANUAL
“ADJUSTING THE WORK UNLOADER (BUILT-IN TYPE)".

2. The work unloader operates irrespective of the turret

position. Specify B-axis coordinate values to ensure
the work unloader receives the workpiece correctly
without interference between the work unloader and
the turret or spindle 2. Note that the work unloader OUT
operation is not possible if the B-axis is at a position
—40 mm or more in the minus direction (Headstock 2
specifications).

] noTE

1. MA32 [FFE 2 FWHBEARTOMERATEZE T, 1.

2. DO FyvO-FYHAUIIEERIC, B2FHEDFrVvIIT 2.
V7. oI 7iES (M210, M211) [FITTAFEE A

3. U= F7yO-—FHA1 0 )L@ERIc. TEOESET>E. 7— 3.
V7 VA—F YA UIIEERTRICESNETINE T,

- BEhEBIIES

MEEEEES (M34)
EEREEEIES (M35)

o« BEMERNY —ILTU Y Y TF—LATEES (M71)

« FER7HES (M30)
- BEIR7RIES (M85)
o 5B 2 FEEE /WIRIES (M203/M204)

e FoEMEMBEILEES (M219)
e F2EXEWMTFrv /I T7O-iES (M251)

4. F2x#E BE) PEMESERT40mmUETYAFRAICH 4.

BBE. MA32 BiESTEFE A,

5 H2EHA BHE) & MAR DUBERSERE—TOY JICEST 5.

& Hm2EwA (BH#) OMERDTETER. MA3R2 ZXRTUX
3_0

Bl :
M432 DfERAE
=T 4 —FHFEOTOT S LBITT,

mrT7oos>n (F2x#EaflT

J—0%TJ—0F7YAO—=%5ITEFT
IEBMNBICE 2 THAEZEE

J—oF7yAO—5YA 7S

The M432 command can be used with headstock 2 specifications
only.
The chuck clamp and unclamp commands (M210, M211) for the
headstock 2 cannot be executed during the work unloader cycle.
If the following operations are specified during the work unloader
cycle, execution is performed after completion of the work unloader
cycle.
» B-axis movement command
» Phase synchronized operation (M34)
» Speed synchronized operation (M35)
* Arm DOWN command (M71) for the automatic in-machine tool
presetter
* Manual door open command (M30)
* Automatic door open command (M85)
+ Spindle normal/reverse rotation command
<spindle 2> (M203/M204)
+ Spindle orientation command <spindle 2> (M219)
+ Spindle chuck air blow command <spindle 2> (M251)

Use of an M432 command when the headstock 2 (B-axis) is
positioned at —-40 mm or more in the negative direction (machine
coordinate system) is prohibited.

If the headstock 2 (B-axis) positioning command is specified with a
M432 command in the same block, the M432 command is
executed after completion of headstock 2 (B-axis) positioning.

Example:
Programming using M432
The following is an example program for the machine
equipped with the bar feeder.

Machining program (machining of
workpiece in headstock 2)

Moving headstock 2 to a position
enabling the workpiece to be
dropped into the work unloader.

Specifies the work unloader cycle.

] noTE

ZDEE, E2FHOOERIFEIELF

O1;
: 7—0%MI)

B53 B et

VIZB2; oo
s
a_o

N10;

VT, ettt eneneeens

GO4 U 5 oo,

V70 e ee e
pequnl

VIT0: et ee e

IN—=MZEN=T 4 =T Hh SHAIC

B1XEOF vV IIIVT

Spindle 2 stops rotating

F1FEHOF v o7y >  Spindle 1 chuck unclamp.
FTAEHDF vy UDHEERICT
IS0 TITBETCRTIL

>~ Calling for dwell; program execution
is suspended to allow the chuck of
spindle 1 to unclamp correctly

Feeding the bar stock from the bar
feeder to the machine

Spindle 1 chuck clamp.
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GO U 5 e %1 FEDF v v I HREE|CT—  Calling for dwell; program execution
P77V TIBETRY IV is suspended to allow the chuck of
spindle 1 to clamp correctly
G330 i =2 THENEMESERMEIC  Moving headstock 2 to the machine
“E zero point.
1-25 M458 AEIF7 70—« A>, MA59 AXIF77O— A7 (A7 3V)

M458 Tool Tip Air Blow ON, M459 Tool Tip Air Blow OFF (Option)

AFICT 7 T7O-ZRENF. TEERICHELRLEIID LT
BRERIVSEETTY o

This function prevents chips from entering the tool by blowing
air across the tool tip.

1-26

M478 RIL—RAEV RILI—F bk « AV, MA7T9 RIL—REVRILI—F VKN AT (A7 3Y)

M478 Through-Spindle Coolant ON, M479 Through-Spindle Coolant OFF (Option)

g

] NoTE

1. M478 M479 &, RIL—AEBY RILIZ—F > MEtk (BB 1 E8)
TOMMEFATEET,

2. AW—REYRILI—=FY NEFENILTTATICTEXT,

1. The M478 and M479 commands can be used with through-spindle
coolant specifications (spindle 1) only.

2. The through-spindle coolant can be turned OFF by the manual
valve.

<AN—=AEYRILI—=FV 8>
<Through-Spindle Coolant>

— N
—>
T

@

CCe @J@@@

1-27

M480C BRI E— K « A M46C BRI E—R* v I

M480 Calls C-Axis Synchronized Operation Mode

M46 C-Axis Synchronous Mode Cancel

B2 FHEMAKRTE 1 THO CHBIE L &F 2 THo C #HE|
HUZREPEI T2 EZICERULET, F1FHMEE 2FHD
MATT)—0% 0S5 7UTCEI—YVIMIET>EEICE
BLEY,

< M480 DEIMERA >

M480 IETE TR D—EDEMEZTTWE T, f=f2 L. C BhEHA
E— RAAICHEE M480 18R LIIBARBFERLTRT LE
ERS

ENfE 1 55 1 T8 C B

EfE 2 51 T8 CEHREAER

EhE 3 &5 2 Tl C EhiEh:

B4 F2TH CHRRER

The M480 command is used with headstock 2 specifications to
synchronize C-axis indexing of spindles 1 and 2. This control is
necessary to perform milling operations by clamping a
workpiece in both spindle 1 and spindle 2.

1 EHICBTE

Follows Spindle 1 Operation

<M480 Operation>
The M480 command executes the series of operation as
indicated below. If the M480 command is specified again
although the C-axis synchronous mode is already called,
execution of the command ends without operation.
Operation 1:
C-axis connection for spindle 1
Operation 2:
C-axis zero return for spindle 1
Operation 3:
C-axis connection for spindle 2
Operation 4:
C-axis zero return for spindle 2
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BIfE 5 51 E8h C Bt

BF6: B 1 THEE 2 THMO CHBABME—RAY

s

Operation 5:

C-axis connection for spindle 1

Operation 6:

C-axis synchronous mode ON for spindle 1 and spindle 2

] noTE

1.

M4BO IR ZITOHE. TRORHFEZ/ILTLIEE L,

s TWAMBRIERETH DI &
o CHERMIRINE (JRRIT—R) THa L

o FAEMELEFE 2FHOVNVTNDODF vy INTYIITVT
REETHDZ &

1.

For the execution of the M480 command, the conditions below

must be satisfied.

* The spindles are stopped.

* The spindles are in the C-axis connection canceled state
(turning operation mode).

» Either the spindle 1 or spindle 2 chuck is in the unclamped state.

The C-axis synchronous mode is not canceled by the reset

operation. The mode is canceled by any of the operations below.

» Execution of the M46 command

+ Selection of main spindle using the spindle selection buttons
at the operation panel

» Turning the machine ready state off (emergency stop, etc.)

To align the spindle phase (chuck jaw positions) between spindle 1
and spindle 2, set appropriate value for the C-axis zero return
position shift parameter of spindle 2.

Parameter #2027 G28 sft <C> (spindle 2 side) (Unit: 0.001°)

Even during milling operation in the C-axis synchronous mode,
B-axis feed is enabled. While a workpiece is clamped by both
spindle 1 and spindle 2, pay attention so that the B-axis will not be
moved.

2. CHIEEE—REYEY NRETIEFTYEILSNEEA, TR

OWITNhTFvrILEehExd,

* M46 55

o 2B/ D EERIRR Y >~ TE#ZREIR
o EEEFINEE OFF GEBELRY)

3. F1E#HEF2FTHMOMEEDLE (MOMLEEDLE) & F2E
HEID CHERESERUBOY 7 MSA—9%2Y 7 S THG
bia—o
RS A —% #2027 G28 sft < C> (& 2 Twfl) (B : 0.001°)

4, CEHREIE—RTOI—Y VI IMIFTE BEHOBEE IEAET
T, F1XTEEE2ETHMOMATI— I %2777 TVWBHESE
EBEZEBBIELRVWESFEL TSI L,

1-28

M560 BEE TEF#SEETE—K « A, M561 MEETEF#MYEEEET—K - A7

M560 Rotary Tool Spindle Reverse Rotation Mode ON, M561 Rotary Tool Spindle Reverse Rotation

Mode OFF

MC 45T, CEHEmIEZ T8 T L —F 75 Y TR
M560 2559 2 &, METEFEYEHRET—NICADEETE
FENPEELET, M560 &, BN Y vEYTH A o)L %W
ETTWeWEEITESLET,

Bl :

M560, M561 DERRAE

With MC specifications, if M560 is specified while C-axis is
connected or spindle brake is clamped, rotary tool spindle
reverse rotation mode is validated and the rotary tool spindle
rotates in the reverse direction. M560 is used to execute
synchronized tapping cycle in the reverse direction.

Example:

Programming using M560/M561

GO, HoErxDIES Specifying the feed per revolution
mode.

MAS; e C EhiEht C-axis connection

G28 HO; e C IR S8R Returning the C-axis to the machine

TO0101; zero point

GO, i = By [o] #5358 E — TE Il {E Constant spindle speed command

NS FRBRUERS LU= vl
RITE®ED TUBRSD

Positioning at the hole machining
start position and the initial point at
a rapid traverse rate

MBB0; et Ol TEFEwEiTE— N - A Rotary tool spindle reverse rotation
mode ON

M329 S300; ...veeeiieeeiieee e e R Y v EY TS Calling a synchronized tapping

G88 Z-_ R-15.0 F600 KO; cycle

G80;
G00 X200.0 2100.0 MO09;

MO1;

AERSAR Y vy EY TSI
(M329 G88) ¥ + >/l

Bl TEFehD[O#x{= 1k
EETEFEPERE—N - A7

Canceling the side synchronized
tapping cycle (M329 G88)

Rotary tool spindle rotation stop

Rotary tool spindle reverse rotation
mode OFF
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1-29

Me11YEir>~¥0Oy 78EH. M1OYEII > YAv I8

M611 Y-Axis Zero Point Interlock Invalid, M610 Y-Axis Zero Point Interlock Valid

M611 i8S T 5 &, YEININITEREAICRWRETE EslinT
MIZET,

BZIE ARBY Y TILRIILYREEZFERLU TINIT 25
IKESULET,

M611 (&, LITOIBETF v Il hExEd,

* M610 ¥

o N¥ETEE

o EBEERTT AT

T

By specifying M611, turning can be carried out even when the
Y-axis is not at the workpiece zero point.

For example, M611 is specified when machining a workpiece
using an O. D. cutting tool Y-shape dual-tool holder.

M611 is canceled by the following operations.

* M610 command

» Turret head rotation

* MRDY OFF

] NoTE

M611 [Fdhd TIERRICIES LTS W,
TIESHIIC MBI ZIEST 2 &, AYEREITF v EILanEd,

M611 must be specified before T command.
Otherwise, M611 will be canceled by turret head rotation.

1-30

M661 IRNIEHI—FV N « AV, M662 IRNILDHI—FV bk < AT (AT 3V)

M661 Steady Rest Coolant ON, M662 Steady Rest Coolant OFF (Option)

g

] NoTE

Z DH#REIF. NL3000 Y —X/ 2000 & & O NL3000 YU —X/
3000 D BENBAORIRN LD A TOHEN T,

NL3000 YU —X/ 2000 & & O NL3000 ') — X/ 3000 DB
gFEORIRN LSRR T MEB1 ZIEST 2 &, IRhlbHO—
TEELOTZY I /R EZAVEICI—F Y AAEHLUFE T,
ERnitHIy -k (RhiEHO—ZH) 1. 1D < FEH
EHEERT, IRNIEHI—SVk (Sv 7 &EZAVA) &
DL FMHEBS LTI DEEEHETET,

g

This function is valid only for the automatic centering type steady rest
of the NL3000 series/2000 and NL3000 series/3000.

When M661 is specified with the automatic centering type
steady rest of the NL3000 series/2000 or NL3000 series/3000,
coolant is discharged to the roller part and rack & pinion part of
the steady rest. Steady rest coolant specifically for the roller
part prevents chips from being caught in the roller part. Steady
rest coolant specifically for the rack & pinion part prevents wear
by preventing chips from being caught in the rack & pinion part.

] NoTE

1. Rhi$ds—5> bk~ (RhibHO—FH) F BEFELIRNLE
HERTOA T3 TY,

2. RN -S>k (Sv T EZAVER) F. BBRALRK
NIESHERTOEETT,

1. IRNESHT VIS TLTVWBEE, IRhEHT—F 2 b
(v o & EZAVERRA) 3. M661 ZHER LA THEICH
HUTWERT,

2. RNIEDHD T ST L TWBHE. IRNkH I -2~
(v aEZAVER) ZHEEED & SEM661 DL
S

1. Steady rest coolant for the roller part is optional with the automatic
centering type steady rest.

2. Steady rest coolant for the rack & pinion part is standard with the
automatic centering type steady rest.

1. When the steady rest is unclamped, steady rest coolant for the
rack & pinion part is always discharged without M661.

2. When the steady rest is unclamped, specify M661 to discharge
steady rest coolant for the rack & pinion part.

1-31

M712 (gl 70y T « A7, M3 D>y AY Y - A 7R

M712 Tailstock Spindle Interlock Function OFF, M713 Tailstock Spindle Interlock Function OFF

Cancel

DR >y Oy VESEIC M712 28595 &, —BRIC
DE - YOy 7 A TREICT B ENTEFT,

g

When the tailstock spindle interlock function is valid, specifying
the M712 command sets the tailstock spindle interlock function
in the OFF state temporarily.

] NoTE

1. DEEh & Oy 7B, MFSwARREBOEE(IC, TEM I—
REEST ZBE. HESNUH M2 ZESLTHERT, M712
MESINTVWRWRETTEM A—R%EESTDE. 7I7—A
(EX1345) MEAELF T,

* MOS.....o.... EEHIEER
o MOA4........... EEHTE
o M13. [BIEE TR HRIE R
o M4 DB T B F B ER

1. When specifying the M codes below in the state that the tailstock
spindle interlock function is valid and the tailstock is IN, specify the
M712 command in advance. An alarm (EX1345) occurs if any of
the M codes below are specified without the M712 command
specified in advance.

« MO3.......... Spindle rotation in the normal direction
e MO4.......... Spindle rotation in the reverse direction
¢ M13.......... Rotary tool spindle rotation in the normal direction

c M14......... Rotary tool spindle rotation in the reverse direction
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¢ M19.. FEAEMIBIEIEIES 1 s M19......... Spindle orientation 1
¢ M20... FERELIBZIEIES 2 « M20.......... Spindle orientation 2
e M45 ... C #hEEht s M45......... C-axis joint
* M329... BHAR Y Y EVTE—R - A « M329........ Synchronized tapping mode ON
2. DIREHIREED & ElC M712 eSS ND &, 7T —LA (EX0333) 2. Ifthe M712 command is specified when the tailstock spindle is
NHERELFET, OUT, an alarm (EX0333) occurs.
3. M712 (&, TR tE R nEd, 3. The M712 command is canceled by the operations below.
s M713 ZiES LIce & + When the M713 command is specified.
. (VEeyh) F—Z@ULEE + When the <] (RESET) key is pressed.
o DIFEENTET UL E + When the tailstock spindle OUT operation is completed.

1-32 M2200 55 E1E
M2200 Pre-Read Stop

NC 707 7 LEGFiHz BRNICEIES WSS, 21 When stopping pre-read by NC intentionally, specify M2200

B WEATT M2200 Z3 S L TS W, where pre-read needs to be stopped.
g t noTE
M2200 [FB 7Oy 7 TS L TLREI L, Specify M2200 in a block without other commands.

1-33  N=7«4—FHIFEMI—KRES (=71 —=FEHK)
Bar Feeder I/F and M Code Commands (Bar Feeder Specifications)

A & /\ CAUTION

N—=T7 1+ —F%ERATZHEE. N—HORE, EE. &H When using a bar feeder, check the length, mass, and

N=T 4= DHEHIEZBITVWBHDREALBWVWTL  diameter of the bar stock to be handled and the bar stock

EEwn, exceeding the capacity of the bar feeder must not be used.

FHOBRIAUNSEMZRIGT E2N—T 1 —F D1 VY Bar feeder can feed a bar stock through the spindle from the

TI—RICF RO5DDFATNHD XY, rear side. The following five types of interface for bar feeders

are available.

o 51471 (FILTREA KPR + Type 1 (Alps, single bar stock type)

e 5472 (FILT AL KRR + Type 2 (Alps, multiple bar stock type)

o 473 (LNS & 1 K¥tR) + Type 3 (LNS, single bar stock type)

o 4474 (NS EZ AL + Type 4 (LNS, multiple bar stock type)

o« 1475 (INSHEERYHER) (P—RK) + Type 5 (LNS, multiple bar stock type) (servo type)

EVATTHERATESZM IA—RIFLUTOERD TT, M codes that can be used for each type are as shown below.
MII—R RE YA4T1 | 94T2 | 9473 | 9474 | 5475
M Code Contents Type 1 Type 2 Type 3 Type 4 Type 5

N=M=EN—T 1 —FH 5N
M70 /N\—7 « — %% ICEDHT
M70 Bar feeder operattii?)n SupplieHsja bar stock from the bar O O X O O

feeder to the machine

ANy IROHMZIN—T « —
M482 /\—#1 3 FICBAT S %

M482 Bar stock change Supplies a bar stock from the © X O O
stocker to the bar feeder
M483 /N—#fxEA 7 N—HDEDHLUZZFLET S % % % o %

M483 Bar stock feed OFF Stops feeding a bar stock

O &EDDIN—HMDEHELED A
M690 Signal for bar stock feed | Enables bar feeding per one
workpiece several times

O (& ASQ-80, ASQ-51 D& © Only for ASQ-80 and ASQ-51
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1. *N=T =W TILTZAEDEFE. M70 ZIERT S E/\—HH 1. *On an Alps bar feeder, specifying M70 feeds the bar stock. When

EEENET NP BDE Yy Thy MESHHAE there is a short bar stock remnant, a top cut signal is output and
N, ZTORETM70 ZI8ST 2 EN—MEETIER /NI under this condition, specifying M70 executes a bar change
EITWET, FDfeh, 1 DDERT — 7 I ULEIEID /N —+F operation instead of feeding the bar stock. Therefore, if a top cut
EENREBGINIARIC Sy 7hy MESPHAZIN D & M70 15 signal is output during machining of a workpiece that requires
BTRT—VEERTELEFRA, COELSBIFE. hyvTAY b~ several bar feed operations, the workpiece cannot be completed
BEENEASNTVWTHEN—MEZEETES M6 ZHET L X with M70. In such a case, specify M690 to enable bar feed even
ER when a top cut signal is output.

2. M70ERTN—MZN—=T 14— M5XDHIEIC MITIERT 2. Before feeding a bar stock into the machine by specifying M70,
Fryvoaryvo o700 EOEULBRIEMOESTFvv Y unclamp the chuck by specifying M11. After feeding, clamp the
Z) TV TLTLEE W, chuck by specifying M10.

3. FHEERFEREIN—T 4 —FREIORTFZRITZIENTEREA 3. The door on the bar feeder side cannot be opened during spindle
(R=7 4 —FRIRFEDE =, FEOEAT), rotation. (The spindle cannot be rotated while the door on the bar

feeder side is open.)
i1 Example 1:
471 (FIVTZAEA RPLHx) Type 1 (Alps, single bar stock type)
MEET 7Oy 7Y —k 2 DIEE T 4] Processing a block delete 2 when all the bar stock has
been used
o1111;
: MmO A0 Machining program

Y T FrowITFIITIS Chuck unclamp

MZ0; e IN—HEHA > Bar stock feed ON

MO, e Frv ooV Chuck clamp

: mI7oos s A Machining program
M8 e J—ohovy,/N—%)LAo>  Work counter/total counter
4

12 MO9; e SEHEICR S Returning to the start

Y R FrowITFIISTS Chuck unclamp

M70; e TR LR Disposing of the remaining stock

M30;

5l 2 : Example 2:
1472 (FIVTAESEYLRR) Type 2 (Alps, multiple bar stock type)
Ny ZAhy MEESTT7OYITY—h 2 DAIE%E T 545 Processing a block delete 2 when the top cut signal is
output
o1111;
: mI7oos s A Machining program

Y R FrowITFIISTS Chuck unclamp

MZ0; e IN—HEHA > Bar stock feed ON

M0, ettt ettt Frv ooV Chuck clamp
: IN—MSCOIMT 7O7 5 A Program for machining the end of

(kv ZAhy MIDT) the bar stock (top cut machining)

N100;

: mMI 704> A Machining program

Y T FrowITFIITS Chuck unclamp

M70; e IN—ME A Bar stock feed ON

MO, et Frv ooV Chuck clamp
: mTr7oos A Machining program

M8, e J—ohovy,/ ~—%)LAho>  Work counter/total counter

4

[2 MO P100; ..o, N100 ICR % Returning to N100

MO, e BICRD Returning to the start
53 : Example 3:

Y1472 (FPINTARZEYEER) Type 2 (Alps, multiple bar stock type)
Ny ZAy MEESTT7OYIFTY—h2DAIE%E T 545 Processing a block delete 2 when the top cut signal is

output
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(A 207—=7ICF L TEKLEN—MZXHT 255)

workpiece)
O1111;
: MIZAY5 A
M, e FYrvITIITTVT
M70; e e IN—FEHA
M0, e Frv oS
: N—HSEBOMI 7O S A
(kv ZHv hinI)
N100;
: MIZAY 5 A
1 TR FyrwvwITIITSTVT
MBOO; ..o eeeeee e ee e seeeneees JN— M
M0, i Frwv oIS
: MIZAY 5 A
MBO; . DJ—Oh oy /=5 )Lho>
4
J2 MO P100; e N100 IR %
MO, e FHEICR S
Bl 4 : Example 4:

Y1473 (LNS & 1 ELR)
MR T 7Oy o FYU—h 2 DILIEAE T 24

been used

O1111;

: MT7075 A
1B T FyrwvoITFTIITSTVT
G044 X3B.0; e IN—MEH
M0, e FrvwIoSIVT

: mT7as5 A
MBI, e D—Oh oY/ ~N—F)HhT>

4

T2 MOQ; e FHEICR S
M e Fow oIS
GO XB.0; oot A ALIE
M30;

5 : Example 5:

547 4 (LNS BESEYLH)
by Zhy MESTTAYITU—b 2 DILEZY 24

output
01111;
: mrr7osv A
MATS e FowITIISUT
M70; oo IN— A
GO4 XB.0} cooeoeeeeeeeeeeee e JN—HARE
MAO; e FrowooS5UF
MAB3; ..o IN—FhERA T
: N—HSEBOMI 7O S5 A
(bwZhy 0T
N100;
: MI70%75 A
Y RPN FowITIIST
M70; oo IN— A
GO4 XB.0; oo JN—FF

Type 3 (LNS, single bar stock type)
Processing a block delete 2 when all the bar stock has

(When several bar feed operations are performed per

Machining program
Chuck unclamp

Bar stock feed ON
Clamping of the chuck

Program for machining the end of
the bar stock (top cut machining)

Machining program

Chuck unclamp

Bar stock feed ON

Chuck clamp

Machining program

Work counter/total counter

Returning to N100
Returning to the start

Machining program

Chuck unclamp

Feeding bar stock

Chuck clamp

Machining program

Work counter/total counter

Returning to the start
Chuck unclamp
Disposing of the remaining stock

Type 4 (LNS, multiple bar stock type)
Processing a block delete 2 when the top cut signal is

Machining program
Chuck unclamp
Bar stock feed ON
Feeding bar stock
Chuck clamp

Bar stock feed OFF

Program for machining the end of
the bar stock (top cut machining)

Machining program
Chuck unclamp
Bar stock feed ON
Feeding bar stock
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M0, ettt ettt Frv ooV Chuck clamp
MAB3; ... IN—MEHA 7 Bar stock feed OFF
: MmO A0 Machining program
M8, e J—ohovy,/ ~—%)LAho>  Work counter/total counter
4
[2 MO P100; .o N100 ICR % Returning to N100
MAB2; ... IN— A2 Bar stock change
MOO; oo SHEICR S Returning to the start
6 : Example 6:
Y4175 (LNS ®#HZExYttx) (—KK) Type 5 (LNS, multiple bar stock type) (servo type)
BRE7OvITYU—K200EBAEINTED, by Processing a block delete 2 all the time, but not
hy MESTTOY I 7Y —k 2 DAEBASIN TGN processing a block delete 2 when the top cut signal is
=) output
O U= 7077 A 01111: Workpiece machining program
O1112 : N—#=IR + IR 700 2 L 01112: Bar stock change + program for machining the
end of the bar stock
o1111;
/2 M98 P1112;
1Y B e R Fvrw oIS Chuck unclamp
MT0; et IN—MrEEA > Bar stock feed ON
MO, e Fyrvwvooov7 Chuck clamp
3 MmO A0 Machining program
M8, e J—ohovy,/ ~—%)LAho>  Work counter/total counter
4
MO e s HEICRS Returning to the start
O1112;
M, ettt ettt Frwvooov7 Chuck clamp
MAB2; ..o IN—H334#a Bar stock change
M10; Frvooov>7 Chuck clamp
: IN—MSEOMT 7O7 5 A Program for machining the end of
(bw Ay MIDT) the bar stock (top cut machining)
MO, e AATOTS MRS Returning to the main program
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2 MIBMESLE7OY5IvY

PROGRAM TO SHORTEN PROCESSING TIME

TEHANIC GI97 XI8ES T 5 &, GI6 DINTEICH SH U
THOREEE% E (7 TEHOIMBUEICH D D BB % EfET
BTENTEET,

If the G97 command is specified before tools are exchanged,
the spindle speed is raised while the G96 command is in effect
in order to shorten the time required for spindle acceleration/
deceleration.

<Example of Former Program>

<fEERO70O7 7 LH>
G50 S2000; ... T
GO0 TO202; .o TEXHHLTWSE

G96 ST180 MO3;......oiiiiiic e

X70.0 210.0;

G011 Z5.0 FO.25; ...

G00 X300.0 Z200.0;

G50 S2000;
GO0 T0404;
G96 S180 MOS; ... .o

X50.0 Z10.0; v

G011 Z5.0 FO.25; ...

G00 X300.0 2200.0;

HEMIFEILLLER

ZEIENS 191 min~! DRET
EEER

- INIEEOARY A
LFEAE
191 min~' M5 818 min~' &
TH0E
818 min~! DEEHRETT —
7 % Y)H|
PTHHE T#. 191 min—t £T
BEL. ¥ Lv by REE
Bl RTREAIE (2B

- INIEEOORY
LFAE
EEREE—7E (191
min~")
T EFINT D6, 1146
min~! & TH®R
1146 min~' O EEERE TH
FiFrmT
PIEHR T#. 191 min=' £ T
BoRL. ZLw kA RTE
[BIRTREAIE (B H)

> MIKEOOXYA
LFE

FHE1E

The spindle stops.
The spindle remains
stopped while the tool is
selected.

Rotating at the speed of 191
min~" from the stopped
state.

—Resulting in loss of
machining time
The speed increases from
191 min~" to 818 min™"

Machining the workpiece at
an RPM of 818 min~"

Atfter the machining
operation, the speed
decreases to 191 min=! and
the tool moves to the point
where the turret head can be
rotated.

—Resulting in loss of
machining time
RPM regulated. (191
min‘1)
The speed increases up to
1146 min~" for finishing.
Finishing at RPM of 1146
min~"

After the machining
operation, the speed
decreases to 191 min=! and
the tool moves to the point
where the turret head can be
rotated.

—Resulting in loss of
machining time

The spindle stops.

XD TOY S ATIE, —DDMIMKRT T BN —E,
FEHEEEEHAHIET 726, RDOINT A6 ZR1ICBEM
HTDIDENHDFET, ZOMBEICET BB (THEIR)
PIMITOARY A LICDENDET,

<MIFEEREt7a7 50>

G97 S818 M1003; ...

G50 S2000;
G00 T0202;
G96 S180 X70.0 210.0;

GO01 Z5.0 FO.25; ..o
Hl

E N EIEn o
TEZEHLTWS &= (CEEE
[E9 TlIcEEmEEZRAICEIST
WET, — INLEBOEHEL

818 min~! DEEHRETT —2 %]

In former programs, as each cutting pass finished the spindle
speed slowed down and it was necessary to speed up again
before the next cutting could start. This time spent on
acceleration/deceleration (shown with an underline) caused
idle time.

<Program To Shorten Processing Time>

The spindle starts rotating.*

The spindle increases its speed
gradually while the next tool is being
indexed.

— Reduced machining time

The workpiece is machined at an
RPM of 818 min™’
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G97 GO0 X300.0 2100.0 HEFIMTI OO, 1146 min~' =  The speed increases up to 1146
ST1146 M1003; ..o TH&E min~" for finishing.

G50 S2000; —DDOMINKTITBE, < Immediately after finishing one
GO0 T0404; ROMID=HICEEEZZEE L F  process, the spindle speed is

G96 S180 X50.0 Z10.0; ED

- ITRE D REHEL
1146 min~' OEEEETT—0 %
Ll

GO01Z2.0 FO.25; ...

G97 GO0 X300.0 Z200.0; ...cooovvemevaeeireiceinieceas EEREEZESTICI LY b
A NHREI AT RENE Ic B8
M30; MTHTHE. BEET I RRENR

=UERT,
- INTRE DR

T ] NoTE

adjusted for the next process.
— Reduced machining time

The workpiece is machined at an
RPM of 1146 min"

The tool moves to the point where
the turret head can be rotated
without decreasing the rotational
speed.

The tool returns to the zero point
after completing machining without
reducing the spindle speed.

— Reduced machining time

* 4y MI—RMI003 2EAT 2L, THEHEORTIES AR
DTEBL, ROTOY Y DIESEFRIBIBZIENTEET,
IIBEEELE 7O S A% E > cEEe, ETEEEEEN
TORIC—KICTEPEE ICE TINE (BE) §2507T. &9

BROXYALIEELEE A,
2O07O7 7 ANMIEEZERLIEEDNTREDT Z 7T
3_0

kD707 T L(ZHEEERE)

* Quick M code M1003 can start execution of the commands in the

next block without waiting for the spindle rotation completion signal.
In the program to shorten processing time, no idle time occurs
where the spindle speed reaches the cutting feedrate in one go
before cutting is started.

The following graph shows a comparison of the two programs.

Conventional Program (Spindle -
Speed) 1146 min~" | ...
818 min™" [
191 min™"’
0 1

K2Rt 7 07 5 A (E8EIEERE )

Improved Program (Machining Time Reduced) (Spindle Speed)

1146 min™!

818 min~!

1 PSR

Reduction of 1 Second

@ zorp. gREAGRT—sFYO—5 ATV ay) EERER
BINTHBEEET 52 EATEET,

L) aspgsmic> v i, B8 -« imgEsimne

2 3 4 5 6 7 8 9
@ Note that the operation time can also be reduced by using the
in-machine running type work unloader (option).

m For the automatic operation, refer to the separate volume,
“OPERATION MANUAL”".
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] NoTE

ZZTRHRHFLTWR 7O T LK, HEREZZEBLTLWEE A,

THeREIR. TEZWOHLD, TEMESZERAL TER
RETEZITOWBETT
e, BFHNERBERETHELRT—FILHAMND T,

L &s9ERBE" (247 x—Y)
FRLATICEL 4MTOHET. TEESHLIVOIEHES
SHEESULET,

TEHESE. TEM OISR TWSY LY hAYRDXA
TFT=YayvBESICRDET, AL 12 AAYETHNIL.
1B/NS 12BELXTTOTEFEENHNDET,

Q) «TERRBE" (230 x—Y). “ TEEZRIE" (232 ~—)

Tool tip R is not taken into consideration in program examples provided
in this chapter.

The T function is used to select the specified tool and to set the
coordinate system using the tool offset.

It also reads the data necessary to execute the automatic tool
nose radius offset function.

LI “AUTOMATIC TOOL NOSE RADIUS OFFSET” (page 247)

A four-digit number entered following address T specifies a tool
number and an tool offset number.

A tool number is the same as the number of the turret station
where the tool is installed. Therefore, the 12-station turret has
the tool numbers “1” to “12”.

Q:J “Tool Geometry Offset” (page 230), “Tool Wear Offset”

(page 232)
TOCCT;

o T, e LrotTo#F : The first two digits of a T number:
TEHFSETERKBEES Tool number and tool geometry offset
<HE2xX@MBMLKR> 1 TEHES number

<Headstock 2 Specifications>:
Tool number
o TOICIIT: v, ToHTO¥E : TEEEFIES The last two digits of a T number:

<FE2FWBEMTKR> :

TERRMIERS E TEEHMBIERS

s

Tool wear offset number.

<Headstock 2 Specifications>:

The tool geometry number and tool wear
offset number

] noTE

FoXWAEMLETIH, TIEMRB IS TEEEREEE. RAUHIE
EFICREL TS,

<WHEBSE T I— FOBRRRE>

With headstock 2 specifications, always set the same offset number in
the tool geometry offset data and the tool wear offset data.

<Settings Relating to Offset Numbers and T Codes>

No. 1098

NC /XS X—% REE HEE
NC Parameter Setting Value Function
TiESL2#: IEES
0 THEST 247 BR - EEHLES
The first two digits of the T command: Tool number

The last two digits of the T command:

Geometry and wear offset number

TS L2147
’ TIEST 247 :

ITEHS - MIRHESES

EiEmEES

The first two digits of the T command: Tool and geometry offset number
The last two digits of the T command: Wear offset number

as

] NoTE

NERBY#T TILRILY ZFERT 2BE. NC/UZX—% No. 1098 &

OICRELTLIEE L,

1. TEST 24 (BERMEES) BUTOLSIBD T,

1~10 (10A). 1~12 (12A). 1~16 (16 A). Ficld1
~20 (20 /)

2. B2FWMBMLKRTIE. TIEST2H#H (B - EREFGEES)
[FLTDLSITHEDFET,
(F#1) PIRY VBIRE 1 ~10 (10A). 1~12 (12
A). 1~16 (16 /), Ffcld1~20 (20 A)

When using an O.D. Y-axis double holder, set NC parameter No.1098
to 0.

1

1. The last two digits of the T command (wear offset number) are
as follows;
1-10 (10 stations), 1 - 12 (12 stations), 1 - 16 (16 stations), or
1 - 20 (20 stations).

2. With the headstock 2 specifications, the last two digits of the T
command (geometry and wear offset number) are as follows;
When (spindle 1) [?]button is selected: 1 - 10 (10 stations), 1 -
12 (12 stations), 1 - 16 (16 stations), or 1 - 20 (20 stations).
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(E#h2) [ Ry VBINEE 17 ~26 (10A). 17~28 (12
A). 17~32 (16 ). Fzid21~40 (20A)

Bl :
+ T0101 25 1 E8hfl
- T0117 55 2 F8hfl
- T0121 g2xwfll (20 /)

3. FHEEREREAKR (AT7>3Y) TR FBHE-—RFTHY
BEEDHU THEERDIRESNET,

gEE

FEEZRRERE (AT ay) BYEE BRAT7EY &
BEKRREON— Y JVEREENEN TS, FEE—RFTH
YazEFDHUIOBE., LEOHEESEBDET,

4. MDIE—RTIEBEZHRARAEE THOMIRRZRET
BEEF. RDMAPPS KT X =5 7% 1 [CEREL TS W,
No. 754 =1
TESNYREE L ELBEET 27—V ERRRERE . BY

s

No.754 = 11CF 2 &, FENMAZIHLIC & 3 EEREE &

TEZ A

Q) mEzomEsEicoWTIR, BIMERRESRREE < T
BRRBIEEORE " B &0« BIEZORE "

When (spindle 2) [&¢ button is selected: 17 - 26 (10 stations),
17 - 28 (12 stations), 17 - 32 (16 stations), or 21 - 40 (20
stations).

Example:
Spindle 1
Spindle 2
Spindle 2 (20 stations)

3. If the machine has the manual coordinate system function
(option), the coordinate system can also be set by indexing the
turret in manual mode.

] noTE

When the manual coordinate system function (option) is valid,
the offset numbers above are validated by indexing the turret in
manual mode, even if the cursor follow-up function on the
‘TOOL GEOMETRY OFFSET screen is invalid.

4. When setting the workpiece zero point with the tool offset data
read in MDI mode, set the following MAPPS parameter to 1:
No. 754 = 1:

Work coordinate system setting function that requires turret
indexed by the T command: Valid

] noTE

With No. 754 = 1, the work coordinate system cannot be set by
indexing the turret manually.

@1 For how to set the work coordinate system, refer to the
separate volume, OPERATION MANUAL “SETTING
TOOL GEOMETRY OFFSET VALUE” and “SETTING
OF COORDINATE SYSTEM”

1-1 TERIRHIE
Tool Geometry Offset

TENEHRAERVEICHZRET. ZOTEDESE
(F4e) hSINTES (X0,20) £FTOEHME TEFRRBILES
EWWET,

NCHATERRBEEZHO I EICKD, IMIERAMRDS
N, XZ DEIERDNRESNE T,

g

The data which describes the distance between workpiece
zero point (X0, Z0) and the tool nose of the cutting tool
positioned at the machine zero point, is called the tool
geometry offset data.

The workpiece zero point is determined and the coordinate
system (X-Z) set when the NC reads the tool geometry offset
data.

] NoTE

XEAROTERRBESIZIERETY,

The tool geometry offset data in the X-axis should be set in diameters.
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Bl :

IERREEDIESHE

NRIBEYLY MNAYRD1EDAT—Y 3 VICHRD A
£,

Example:
Specifying the tool geometry offset
An O.D. cutting tool is mounted in station No. 1, as shown in
the diagram.

BRERREIRUE
Machine Zero Point
+X
450
[¢]
le) (TO1)
—-—: - - - d +Z
BINTR AR (X0, Z0)
Workpiece Zero Point (X0, Z0)

I8 TEES IRRRBIESRS IERRBEE (EFE)
Tool Tool No. Tool Geometry Offset No. Tool Geometry Offset Data
AERTE T01 1% X —240 mm

O.D. Cutting Tool Tool No. 1 7 _450 mm

s

] NoTE

ITERRBERR. EROLSBEATRIEDEICDRD XY,

O1;
N SRR (ANR)
G50 S2000;

(€10 [0 T 0 0 SR

“TO101” DIEFIC L D, HHMERESE

IBNEBICRITZ 1 BEDIEDESD

Input the tool geometry offset data as a negative value.

(0.D.)

With the “T0101” command, the
workpiece zero point is set at the

& (%) hS. R 7+t k position which is away from the

BED 1 FEOMEEL TV T MU
FBICNIRRZ®E

G96 S120 MO3;
MO1:

s

programmed point (tool nose) of tool
No. 1, positioned at the machine
zero point, by the tool geometry
offset data of tool No. 1 in the
‘TOOL GEOMETRY OFFSET’
screen.

] NoTE

ITERRMBERF. STRECEFr VLT IRERSD FA, R
ICERYT2TEMRBE (THES) ZRMAALEE, FIOTERK
WERFFvEILEhET,

A==
=H

L
G50 TERERZEREIT 2B, /X\— T7OTFLDBRE

BEz. HITRAUEICLTLEZ L,

NR—b707ZLDREICE. EERZREVZUHIED
TEHEFENITFroEILLTLEZWL,

It is not necessary to cancel the tool geometry offset data for each
cutting tool; the offset data is automatically canceled when the tool
geometry offset command (T command) is read for the next tool.

A\ WARNING

When the coordinate system is set using G50, the start
and end points of the part program must be the same
point.

At the end of a part program, the tool wear offset data of
the cutting tool used to set the coordinate system must be
canceled.
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ITE@EZFvrEIILEBWVWE, TAOJSLZRRUERTY
3cVClc. TEERBEELTEENINhTVEXT, B
LRADEENITNhD E. ZORLEFMIHERD TN, #
WARDFHICOBHDET,

If you do not cancel the tool wear offset data, the X and Y
coordinate values will be shifted by the tool wear offset
data each time the program is executed. Displacement of
the start and end points will shift the start point of the
program, which could cause interference.

N1;

G50 X240.0 Z450.0;

GOO TOTOT; et 1HOITEEHL Indexing the No. 1 tool.
: mTr7oos A Machining program

GO0 X240.0 Z450.0; ..o

IR=NT7O7 S LDBEEKRSIF

The end point of a part program

E A must be the same point as the start
point of the next part program.
TOT00; et TEEHHFESFvY VI Canceling the tool wear offset data
MO1;

G50 TERRZRET BRI, TRFERBEMEZANDLE
WTLEEEW, IRPRBIEEZANT S L. MIRERHI
BERRBIEMESEFY 7 MULT, BRAROFHICOBHD
9,

/\ cAUTION

When the coordinate system is set using G50, do not input
the tool geometry offset data. If tool geometry offset data
is input, the workpiece zero point will be shifted by the
amount of the tool geometry offset data, which could
cause interference.

1-2 TEERFIE

Tool Wear Offset

TEEREECIEMEXELTH, IhIFEBENZREDTE
BRICHIHIERND D - TaIBEId. TEOMWIF PR O
IC& b, BMEELMb>TEEIDTINERELET,
ESICHEDYHIBEFELEEMTIHTONEDEFEICLDRE
mEHIBWHICEELET,

T

If the tool position is offset using the tool geometry offset data,
it is simply the static offsetting. In actual cutting, dynamic
offsetting is also necessary to compensate for deflection of
cutting tool and elastic deformation in mechanical system
generated by the cutting force. In addition, compensation for
initial wear and wear during production of the cutting tools must
also be made. The tool wear offset function is used for
dynamic offsetting to finish the workpiece within the specified
tolerance.

] NoTE

XEAROTEERMESIIERETY,

Bl :
TRE#RBEDERAE (1)

The tool wear offset data in the X-axis should be set in diameters.

Example:
Specifying the tool wear offset (1)
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as

] NoTE

TRICEWT, ZA#HREIEERFLAMOIERKZRL. BRI
TEEERIB#OTERKZRLET,

j{ 7 SRS
Z-Axis Coordinate Value

TEEFMLER
After Tool Wear Offset

T EEFEMLER
Before Tool Wear Offset

The illustration below shows the tool paths, before and after offset for
tool wear.

X BEFEHIEE

X-Axis Offset Data

 WEERES
. Z-Axis Offset Data
) N
N X SHEEIENE (ERAE)
X-Axis Coordinate Data
(in Diameter)
I8 TEES TEERFBIESS TEE#MBIEES
Tool Tool No. Tool Wear Offset No. Tool Wear Offset Data
NETE T01 1% X -0.06 mm
O.D. Cutting Tool Tool No. 1 7 0.03 mm
O1;
N1, AE) (0.D)
G50 S2500;
(00 T 10 0 N “TO101” DIESICT LD, ‘EFEA T  With “T0101” command, the tool

Ty b EED 1 FEOFHEELITY

position is offset by the offset data of

AN tool No. 1 in the ‘TOOL WEAR
OFFSET screen.
G96 S120 M03;
: WMT707 %A Machining program

MOT1;

P oTa 0Tt BULSBBEERDELET. Lichis
<. 7075 htTiH, TEBRBREESEEST 2L TT,
EHRICBIRER ST O, FEZOHETT,

as

@ The same procedure is used for other tools. In a program, only the
tool wear offset number is specified in a T command. The actual
offset data to be input must be found by the operator.

] NoTE

1. TEEFEELIER. STEBCEICFvy Y RILIDZDERIHDFE
Ao RICERTZITEERMIE (TES) ZHARAALEE, B
DIEEFRFBEEFrYEILEINET,

2. THS%ET>&. 'BEAZ7EY N BEICEKREL TWDITEERE
BWEERLTYT7RNULET,

ITREFRBEDIESAZE (2) (2 EAAULOTEDREE)

TEEFEHEDOSBNLRFEVWEELT. 1 AOIEICTIE
BEFEEZERFERL. 707 LS NcITERKEEMIE
TEHIENTEET,

THOLSICEZL DERENH D, TSICEFNSDERDYT
FERENECULWEE, THEERAREICKD, TENIRE
RICABBWZ ENBHDFT, FIT1ADITEICHL T,
TEEFEHEXERFERLUET, ERICMILT. BRD
NENICASBWEREDTEA TEERMECTHELET,

1. Itis not necessary to cancel the tool wear offset data for each
cutting tool; the offset data is automatically canceled when the tool
wear offset command (T command) is read for the next tool.

2. The tool position is shifted by the amount set on the ‘TOOL WEAR
OFFSET’ screen when a T command is executed.

Example:
Specifying the tool wear offset (2) (Adjusting
dimensions at two or more places)
By assigning more than one tool wear offset number for a
single tool, it is possible to adjust the tool paths by different
amounts to offset the cutting at two or more places.
When cutting a workpiece with multiple steps, as illustrated
below, and if the tolerance at each diameter is strict, it is
difficult to finish the workpiece to the required accuracy if the
tool position is offset uniformly at each diameter. In this
case, it is necessary to use different offset data for each
diameter. After cutting the first workpiece, measure the
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diameters and adjust the offset data as measured for each
diameter to finish the workpiece within the specified
tolerance.

] NoTE

F2ETMBEMARTREERTEZEA,

This feature cannot be used with headstock 2 specifications.

— gy >
e 5|, <«-—- B0
218188 ] 10 Rapid Traverse
< S S S S

15 | <—— JHIED

O1;
N1;
G50 S3000;
G00 To101;

G96 S180 MO3;
X16.0 Z20.0 M0S;

TEEFRBIEEZESD 1 F T 40, $60
DIMIZETVWET,

Cutting Feed

Using the tool specified in this block,
40 mm and 60 mm diameter
portions are machined using the
offset data of tool wear offset
number 1.

GO01 Z0 F1.0;
X39.99 F0.2;
Z-5.0 FO.1;
X59.99 F0.2;
Z-10.0 FO.1;
X80.0 Z-10.0 TO111 FO.2; ..oeeeeeeeieeeeeeeeeeereees TEEREMIEES®D 11E T ¢80 @ Using the tool specified in this block,
MIZETWET, 80 mm diameter portion is
machined using the offset data of
tool wear offset number 11.
Z-15.0 FO.1;
X104.0 F0.2;
G00 X150.0 Z100.0 M09;
MO1;
INZERICEFEDDE, RDLDICHEDFT, This is summarized in the table below.
TEE#MIES
HIEDAR Tool Wear Offset Data
Offset Direction
01 11
X 0.235 mm 0.230 mm
4 0.150 mm 0.150 mm

D&k, ETTIEERFFALESD 01 HE 11 FICEU
TEEFEHIEEEZANLTRE, YHILIE, ME LD
EREICAD LD, FNZhOHIESEBRELET,

T

First, set the same tool offset data to the tool wear offset
Nos. 01 and 11. After cutting a workpiece, measure the
dimensions and adjust the tool wear offset data so that the
dimensions can be finished within the specified tolerance.

] NoTE

1. RPOMNIR. TERRBEES ETEERHEESD 01 &

MNMBEOMAICACBEEZANDL TT> TSI W,

1. For first cutting, set the same tool geometry offset and tool wear

offset data for both tool offset data of Nos. 01 and 11.
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2. 2ONIEEHBIESD ZARDBERIE. BICAUEICLT
<FEEL,

£ :

TEEFRBEDIESAE 3) (F—/IKBEDRE)

TEEHEBEOERREVNVEELT, T—/UNZTr—Y

BhEZETV. HEDZRBNST—/NER/EIT &N
TEEY,

s

2. For the offset data in the Z-axis of the two tool wear offset number,
always set the same offset data.

Example:
Specifying the tool wear offset (3) (Adjusting a taper
angle)
The tool wear offset data may be used in a special method.
Check the cut taper with a gage. It is possible to adjust the
finished taper using the results obtained from checking the
contact between the cut taper and the gage.

] noTE

FB2TWMETRTIIFERATEEE A,
__BxD
Rapid Traverse
I D
Cutting Feed

T—/\1/4
Taper 1/4

This feature cannot be used with headstock 2 specifications.

$106.37/"3
045

120

O1;
N1;
G50 S2000;
GO0 T0101;

G96 S180 MOS;
X40.0 Z20.0 MO08;
G01 Z0 F1.0;
X76.375 F0.2;

X106.375 Z-120.0 T0O111 F0.05;

X130.0 F0.25;

G00 X250.0 Z100.0 M09;

MO1;

<TFT—NDAEZEEIZHE>
cEDDXELTLSES

TEEREHBILEESD1ETEED
TEBEZITWE T,

TEEFEBEESD 11 ETT—/X
DAEREEITVWET,

Using the tool specified in this block,
ordinary offset for dimensions is
made using the offset data of tool
wear offset number 1.

Using the tool specified in this block,
taper angle is adjusted using the
offset data of tool wear offset
number 11.

<To Adjust the Taper Angle>
+ Change the X Value of Point @
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s EH@nZELTIEES

INZERICEEDDE, RDLDICHEDFT,

+ Change the Z Value of Point @
@

>

This is summarized in the table below.

TEEREEE
HIEAR Tool Wear Offset Data
Offset Direction
01 11
X 0.196 mm 0.199 mm
4 0.270 mm 0.270 mm

CDLDkE, FETTEEFRBEESD 01 HFE 1 HFICAELU
TEEFEHIEEEZANLTRE, YHILE, ME LD
FEREICAD LD, FNZNOHEEEBRELETS,

T

First, set the same tool offset data to the tool wear offset
Nos. 01 and 11. After cutting a workpiece, measure the
dimensions and adjust the tool wear offset data so that the
dimensions can be finished within the specified tolerance.

] NoTE

1.

Bl :

ROONMIIE. TEERFHEESO01HE N1 EOMAICH U
EEZANLTT> T RS W,

BIEBEEBEEF v EILEYT. IIEEERBEEZESLE
—a_o
FIEERBERESORESE. T—/BTESLET,
2ODITEERBERSDX £FZHBEDE L 5h—HDHFIE
BET—/INOEEICTZH. BIRAUMICL TSI,

HERZ 0PELT, 7OV ALZEHRLTVWET,

7077 LESNANL—MITT, EFE@BEZFERLTT—/
BEZITOHAIF. TR7OVTLDESIC XEHOBEMNLT
b, FBIADESEZEBMULTLEIW, TESDH27AY 7T
XHOBEFHEMNESI N TWERWE, T—/MEHIEEZFORDT
Oy 27 TEMICRDET,

JXT A —% No. 1100 = 1 (BEMHEEREDIRE) D& =

GO0 TO101;

X100.0 Z1.0;

GO1 (X100.0) Z-50.0 F0.2 TO111;

TRE#RMIEDERAE (4) (BIEORE)

BANNMIICEWT, TEONROEFED . EEO
EDRENSHNZDHZEDN DD X, CDLSIBEEIT,
BOLAIDEERAIOETHOTEEHSMESEZHEALT
AELET,

1.

For first cutting, set the same tool wear offset data for both tool
offset data of Nos. 01 and 11.

Specify the new offset data (11) without canceling the existing
offset data (01).

Specify the new offset number (11) at the taper cutting command
point.

Since either of the X or Z offset data of the two tool wear offset
numbers is taken as the reference of the taper, always specify the
same data for both offset numbers (01, 11).

The program is created assuming that tool nose radius is RO.
When straight machining is specified in the program and executing
taper offset using tool ware offset, add the command in
parentheses shown below even if there is no X-axis movement. If
X-axis movement is not specified in the block with the T command,
taper offset is validated in the next block.

Parameter No. 1100 = 1 (default setting)

GO00 T0101;

X100.0 Z21.0;

GO01 (X100.0) Z-50.0 F0.2 TO111;

Example:

Specifying the tool wear offset (4) (Adjusting the groove
width)

In a grooving operation, the cut groove width might fall
outside the specified tolerance due to tool wear. To offset,
the groove width can be adjusted by setting different tool
wear offset data for the right side wall and for the left side
wall.
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] NoTE

E2ITWMEMRTIFEATEE A,

O1;

N1;

G50 S500;
GO0 T0101;

G96 S80 M03;
X110.0 Z20.0 M08;
G01Z-19.5 F2.0;

X95.0 Z-20.0 T0101 FO.1;
G00 X110.0 WO0.5;

Z20.0;

X150.0 Z100.0;

INERICREDD &,

This feature cannot be used

$ 100
$ 95

«-- XD
Rapid Traverse

<~ YIHIED
Cutting Feed

TEERHBILEESD1ETEED
TEBEETWEY,

TEEFEBEESD 11 ETERD
BEETVWETD,

TEEEMEESD 1 ETERD
TEFEEZEITVWETD,

with headstock 2 specifications.

Using the tool specified in this block,
ordinary offset for dimensions is
made using the offset data of tool
wear offset number 1.

Using the tool specified in this block,
groove width is adjusted using the
offset data of tool wear offset
number 11.

Using the tool specified in this block,
ordinary offset for dimensions is
made using the offset data of tool
wear offset number 1.

RODELSICHEDET, This is summarized in the table below.
TEERGIEE
fIEAR Tool Wear Offset Data
Offset Direction
01 11
X 0.160 mm 0.160 mm
4 0.325 mm 0.315mm

COLSI, FTTEERFEHSD 01 HE 11 HICAU
TEERMEEZANLTHEE, YHILIcR. MELOY
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EREICADLSIC, ZNZNOREEZBRELE T,

g

First, set the same tool offset data to the tool wear offset
Nos. 01 and 11. After cutting a workpiece, measure the
dimensions and adjust the tool wear offset data so that the
dimensions can be finished within the specified tolerance.

] NoTE

1.

EOIONMIIE. TEEFMHESESO 01 & 11 BEOWMITICEUH
EEZANLTIT>TLRE W,

BIBEEBEFF v EILEY. HIIEERHEZESLR
3—0

MIEERMEESOEDR. TENT—J LD HIHED Z 8
BEER (2-17.0) TITWEY,

2ODIEERMEFESD X AROHIEEIE. BICAUMEICLT
=10

HERZ 0" LT, 7ATSLZERLTVWET,

1.

For first cutting, set the same tool wear offset data for both tool
offset data of Nos. 01 and 11.

Specify the new offset data (11) without canceling the existing
offset data (01).

Specify the new offset number (11) in the block where Z-axis
movement (Z-17.0) is specified at the position the cutting tool has
released from the workpiece.

For the X offset data, specify the same data for both offset
numbers (01, 11).

The program is created assuming that tool nose radius is RO.
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SH#EEld. FEHOOEGETEFMOEERREPYHIEREL L O
THORESEELX, PRLASTEST BHiEETT, 7RL
2 S (& G97,G96, G50 & EBICIESULET,

> =08

=
=R

HMIEIR G I—ROR—Y%E fEEW,
<EHMPEGEIEIHOEGEEEEZESTS (min!) >

G97 S_ MO03(M04) ;
G97 S_ M203(M204);
G97 S_ M13(M14);

¢ BT oo T B[] Bm5R S — 7 Il

© S s EHHEERRE (min~")

© MO3(MO4) ... MO3 TZ 1 T#hH'IEEr (M04 TH 1 T#hd
WER)

« M203(M204) ..o, M203 TZ 2 F#H IEER (M204 TE 2 T8
HIYER)

¢ MA3(M14) oo M13 TR T EF A IEE: (M14 TEET
B FEhtEn)

L) a7 i)ﬁm@ﬁﬁﬁrg—ﬁum (AE—ESE*E v VL) * (14
R—

<tIHEEZESTS (m/min) >

G96 S_ M03(M04);
G96 S_ M203(M204);

¢ GO e YIHIRE — & il
O S e YIHLEE (m/min)
¢ MO3(MO4) oo

peiliny
........................ Mo s

L “Gso T smE®E. THSEOmEEDRE.
EE—EHIE (BE—EHE) " (138 x—)

G96 YA

<IHOBEEEEEZESTS (min') >

G50S_Q_;

¢ G50 oo FTHREOERRERTEEZES
R ST THOREOEERE (mn)
L @ O RE@ERERE (min~")

L) Gso raBsmEEE. T@HSEDNEEEDORE. GI6 Y14
EE—EHE (AE—EHE) © (138 x—)

The S function is used to specify the rotation speed and the
surface speed of the spindle or the rotary tool spindle, and the
spindle speed limit with the address S. The address S is
specified with the G97, G96, and G50 commands.

Please refer to the pages for each G code for details.

<Specify Rotation Speed of Spindle or Rotary Tool Spindle
(min~1)>

Specifies the constant spindle speed mode
Specifies the spindle speed (min‘1).
Specifies the spindle 1 rotation in the normal
(reverse) direction.

Specifies the spindle 2 rotation in the normal
(reverse) direction.

Specifies the rotary tool spindle rotation in
the normal (reverse) direction.

@1 “G97 Controlling Spindle Speed at Constant Speed (Constant
Surface Speed Control Cancel)” (page 141)

<Specify Surface Speed (m/min)>

Specifies the constant surface speed mode
Specifies the surface speed (m/min).

MO3 T 1 ZEN1EE: (M04 <25 1 £8hhY Specifies spindle 1 rotation in the normal

(reverse) direction.

M203 T 2 e EE: (M204 T3 2 &4} Specifies the spindle 2 rotation in the normal

(reverse) direction.

m “G50 Setting Maximum and Minimum Spindle Speeds, G96 Con-
trolling Constant Surface Speed (Constant surface speed con-
trol)” (page 138)

<Specify Maximum Spindle Speed (min‘1)>

Specifies the spindle speed limit setting
mode

Specifies the spindle speed limit (min‘1).
Specifies the minimum spindle speed
(min~")

@1 “G50 Setting Maximum and Minimum Spindle Speeds, G96 Con-
trolling Constant Surface Speed (Constant surface speed con-
trol)” (page 138)
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21 YIHIERE - HiE - FEEERERE ORR

Relationship among Cutting Speed, Diameter, and Spindle Speed

2000 -
1500
FEEERE (min')
Spindle Speed (min-")
1000
500 4

YIHRE
Surface Speed

250 m/min

150 m/min

100 m/min

50 m/min

YIBEE—EHE (G96S ) AESINi7O0T AT, &
SINEIEME XE) OZicHLU T, BICEESI N
PHEE (S) ICRZ LS REEEE CEMILEERL FT,
FEOEEEZ KD D

1000V

N =
neD

N : EEEEHEE (min)
vV YIBEERE (m/min)
D:7—27E&E (mm)

n . FAEX (3.14)

70 20 30 40 50 60 70 80 90 100 110120130 140150

7 —2BEE(mm)
Workpiece Diameter (mm)

When a program is executed in the G96 constant surface
speed mode, the spindle is controlled to maintain the specified
surface speed (S_ ) when the tool moves along the X-axis.
The formula to calculate spindle speed:

1000V

N =
neD

N : Spindle Speed (min‘1)

V : Surface Speed (m/min)

D : Workpiece Diameter (mm)

n : Circumference Constant (3.14)
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3 FHge
F FUNCTION

FigEld, TEDXRNDBR 7 RLXAF TIES T DT,
GO01, G02, GO3 7 E DYIHIED IER L & IR LET, £
fo. G98, G99 TP RL A F DBAIERELFET,

Lo

. "GO1YIHBED IC L 2 TEDERBE ” (73 R—Y)

. ‘G02 MIN#ER (BFEtAM). GO3 FHaliER (REFEtAM)
(79 =—3))

. "GO8 XD IES.

GO9 HBOERIEDIES " (142 =)

The F function is used to specify the feedrate of tools with
address F. The address F is specified with the linear or circular
cutting commands such as G01, G02, and G03. The units for
the address F are determined by specifying the G98 or G99
command.

gl

« “G01 Moving Cutting Tool along Straight Path at Cutting
Feedrate” (page 73)

« “G02 Circular Interpolation (Clockwise), GO3 Circular
Interpolation (Counterclockwise)” (page 79)

. “G98 Feedrate per Minute Command, G99 Feedrate per
Revolution Command” (page 142)

@ G98->G99 DYIEZ Z{Tolc EZ R FIcICF A—RZIBEDT 24 @ When the G code mode is switched between the G98 mode and

ENHDET,

the G99 mode, it is necessary to specify an F code.

3-1 1 BEEHDDEDEZIER TS (mm/rev)
Specify Feedrate per Spindle Revolution (mm/rev)

G99; . EOEEDIES
TEDXEDZEE (mm/rev)

1. —fRICHEINT. AENI, RUYDMIZEDIT 7O
TALIF G99 E—RTIEERLE T,

2. XDEEICIE., ROATEZSNZHRNHD E£T,
14 2F (in/rev)

ZY (mm/rev)

R R
F< F<5axN

F:XDBRE (mm/rev, in/rev)

N : F#OEEE (min')

R ®RATIHIXDZEE (20000 mm/min)
g

Specifies the feed per revolution mode

Feedrate (mm/rev)

1. Generally, O.D. cutting, I.D. cutting, thread cutting are
programmed using the G99 command.

2. Feedrate is limited according to the following formula.

Metric System (mm/rev) Inch System (in./rev)

R R
F<N F<254xN

F: Feedrate (mm/rev, in./rev)
N: Spindle speed (min~")
R: Maximum cutting feedrate (20000 mm/min)

] noTE

1. BRERARE G99 DIREICR>TWET, GI8 #IES LW
D, G ZIEDITDIHNEIEH D £H A,

2. —EXDEEZESIDE. ILLWEDEEZRESTLET. A
UCEDEENEMTI,

1. When power is turned on, the NC is in the G99 mode. Therefore, it
is not necessary to specify the G99 command in a program unless
the mode has been changed to the G98 mode.

2. Once specified, the feedrate remains valid until another feedrate is
specified.

3-2 1 9EBEDDEDEZEST S (mm/min, °/min)
Specify Feedrate per Minute (mm/min, °/min)
GI98; .. BHXEDIES Specifies the feed per minute mode
R TED#DEE (BEfF# - mm/min, Bl&z  Feedrate (Linear axis: mm/min, rotary axis:
#f : °/min) °/min)
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S, =iy
A =
GI8 Z1 ST 3 &, FHHIAEEEL TWEL TH, FTES
e 1 PEBIEDOEDETIELIBEULET, 7—2 &Y
BITEZERFHELEWESICHRISEELTLIEZ W,
T ——

G98;

G01 Z_F100.0; T EEEL TR TH,
1 2RI 100 mm. TEN®
BLEI,

T

/\ cAUTION

In the G98 mode, the tool moves at the feedrate specified
by the F code even when the spindle is not rotating. Make
sure that the cutting tool will not strike the workpiece.
[Machine damage]

G98;

G01 Z_F100.0; The cutting tool moves at a
rate of 100 mm/min even
when the spindle is not

rotating.

] NoTE

. GO IR LYIDIMI =TS L EICIERTEE A

2. —EXDEEZERIZE HULWXDEEZERISET. @
UEDRENBHTY .

3. [l & OO OfEEESSIMIICE T 2% D EEF
(& o/min (1 DEHZD DEIEAE) TRENdcoH. KEDOM
TEDEREEFEBDET,

<KBOMIEDZEE () OKDHFH>

AERE F
EERI Angular Velocity F
Center of Rotation

1. EPEDEE (F) 2Xko5IciF. RERICTENMIHEIT S &=
DED EEZRER. RAZEALET,

360 x f

F=
2nR

2. XDEEOEESHBEIIRDELD T,

A4 >F (in./min)

=Y (mm/min)

1~ B&D®EE 0.01 N—Eﬁoﬁg
25.4

P EBTESLON— T — 5P TLTI N T« VA EERET B
EICIEALET.

BB |
Tangential Speed f R

1. The G98 command cannot be used for thread cutting operation.

2. Once specified, the feedrate remains valid until another feedrate is
specified.

3. The feedrate F specified for machining that is conducted using a
rotary axis or by the combination of a rotary axis and other
controlled axes is expressed in the format “°/min” (angle of rotation
per minute) and, therefore, it differs from the actual cutting
feedrate.

<Calculating the Actual Machining Feedrate (f)>

f= 2nR x F
360
F o 389X D&EE (9/min)
D=2 O¥FE (mm)
SERRDIN T D #EEE (mm/min)

—

F: Feedrate to be Specified (°/min)
R: Workpiece Radius (mm)
Actual Machining Feedrate (mm/min)

bl

1. To calculate the feedrate F to be specified, use the formula
below after determining an actual machining feedrate.

360 x f

F=
2nR

2. The programmable feedrate range is given in the table below.

Metric System

(mm/min) Inch System (in/min)

1 to rapid
traverse rate

Rapid traverse rate
25.4

0.01 to

@ This mode is used when a rotary tool, and the bar feeder or the
pull-out finger are used.

T EIFIMTDED
Feedrate for Finishing

3-3

FEFMIOXD F FRITZ2IEOHNER EMIHEICT
SNTVWBHELEITEESHSREDXT,

Feedrates for finishing are determined based on the nose
radius of the cutting tool to be used and the surface roughness
specified on the drawing.



F #6E
F FUNCTION 243

< RNt LFEES > <ldeal Surface Roughness for Finishing>

Nr
AN F v
Insert
f2 f2
R = =
max 8Nr Rmax 8 Nr
Rmax @ B8R E FEHE S DR AME (Rmax = Ry) Rmax : Maximum value of ideal finish surface
f: TEDXDRE (mm/rev) roughness (Rmax = Ry)
Nr : TEDHE R(mm) f: Feedrate (mm/rev)
Nr: Tool nose radius (mm)
HEIES =5 Nr
Surface Roughness Indi lt\' Rmax (mm)
Symbol hdication 0.4 0.5 0.8 1.0
05.S &-2350%; 02828 | 03162 | 04000 | 0.4472
_ 0.018 LT
Nav4 18-S Max 0,018 0.2400 | 02683 | 0.3394 | 0.3794
128 &'2)120%1?2 01959 | 02190 | 02771 | 0.3098
6-S &-2360%8:6 01385 | 01549 | 01959 | 0.2190
AVAVAVA 3-8 &2230%0?3 00979 | 01095 | 01385 | 0.1549
. 0.0015 L F
158 Mo 0.0015 0.0692 | 00774 | 00979 | 0.1095
) 0.0008 WL F
0.8-S Max. 0.0008 0.0506 | 0.0565 | 0.0715 | 0.0800
AVAVAVAVA
Max. 0.0004
0.4-S Mox. 0.0004 0.0357 | 0.0400 | 0.0505 | 0.0565

(mm/rev)
[ s I noTE

KROHBIFHERICLDEE U IBERD T, REBOMNITIEITE  The values indicated above are theoretical values obtained in

DEHUVE., FvvF Y IRES KOG E DIREIICK 5T, RF  calculation. During actual cutting, the specified surface roughness may

DEDRETMIL TS, ERIPHBWT EDHD FT, not be achieved, depending on various factors. Factors that can effect
finishing accuracy include how far the tool projects, how the workpiece
is clamped or vibration.
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MANUAL TOOL NOSE RADIUS OFFSET
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TOOL RADIUS OFFSET




AUTOMATIC TOOL NOSE RADIUS OFFSET

BE1H% R#1E
247

1 HBEF%ERBIE
AUTOMATIC TOOL NOSE RADIUS OFFSET

HAEREFIEOARYEFEODCETT, TEONEIE. TH
DESIChH (FER) NMETVWTWET, 2Dy, 7O
SLAEDESHEERBOYBISIEERD T,

The tool nose does not have a sharp edge but is slightly
rounded (tool nose radius) as illustrated below. Therefore, the
point of the tool nose used for programming differs from the

actual cutting point. The tool nose radius offset function is
used to eliminate dimensional errors caused by this difference.

7007 L EDESR
Programmed Point

HERDZ EHEBLULBWT IOV ST LRERT 5 &, T
ICRT K SGEBELHERUNRELET,
HAEPHIEUDIRELRWESIC. 2T THAT ZEHH
ERWEZFERALT, 7O L%FERLET,

EERDOYIE =
Actual Cutting Point

If a program is created without taking the nose radius into
consideration, it will cause excessive or insufficient cutting.
The automatic tool nose radius offset function is used to
eliminate excessive or insufficient cutting.

SIS Sisss - Pl
@ Workpiece Zero Point G Programmed Point < Actual Cutting Point

1. EEAORICEERIGEYIE (X #h75mE)
Facing carried out perpendicular to the spindle center line
(Cutting in the X-axis direction)

Eom ETHIRDE—R
LicH B BIDFEL
EHH I A

There is no uncut material
left since the programmed
point and the actual
cutting point lie on the
same line.

2. FEPORICHTRIME. AETEI (Z8#75F)
O.D. or I.D. cutting carried out in parallel with the spindle center
line (Cutting in the Z-axis direction)

-

B0 m EYIEI R E—#R
LiZHBH. AIDFEL
EHHEFA

There is no uncut material
left since the programmed
point and the actual
cutting point lie on the
same line.

3. F—/H|
Taper cutting

HIZE L9
Uncut Portion

FEES)
Overcut Portion

HEO, T—/IIIT&1T
SEEIR, AXRZEEX
EAEAR VN (9%
& ERD&LSIT, HI
BEUPHBENREEL X
‘6_0

If taper cutting, including
chamfering, is
programmed without
taking into consideration
the radius of the tool
nose, dimensional errors
will occur due to overcut
or uncut portion as
illustrated on the left.
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SNIEE Hisssa - Pk
@ Workpiece Zero Point G Programmed Point « Actual Cutting Point
4. HIgIE
Arc cutting

HIZ% L 2 /

Uncut Portion

HERZEZIICTOYT
LT B e EN
‘ D&SIc. KE&ED DA
SRS D EE Ao

If arc cutting is
programmed without
taking into consideration
the radius of the tool
nose, dimensional errors
will occur due to overcut
or uncut portion as
illustrated on the left.

G01(G00) G41 X_Z_F_;
G01(G00) G42 X_Z_F_;
G01(G00) G46 X_Z_F_;
G01(G00) G40 X_Z |_K_F_;

G01(G00)

<HF 1 EHOMEAR>

AL RBEXIEST 2HBEET— RDZER
Goo : B3%b
GOt - YIHbED

A5 R FHEAMA
TR S LOETABIC LT, ERICH
FEMELET,

A5 R@BEAR
7O7 7 LA0ETAERICKE LT, AENICH
EHEFBELED,

A5 R AHIEB BT EHIA]
RIENFEMEE TOT S LICL BBEED
IC&D, HEARZBEICHBIL. Ik
ZRIELERT,

ML RBEFv I
ST 570y U DR EREEZ
ROTOY T DERMIARD A % RIEETE

TRHRIC. TOAMLENRY ML TES
(I [FZ(E)

2D ERE

Calls the interpolation mode in which the
tool nose radius offset function is specified.
GO00: Rapid traverse

GO01: Cutting feed

Calls the tool nose radius offset (left)
function.

The tool position is offset to the left in
reference to the tool advancing direction.

Calls the tool nose radius offset (right)
function.

The tool position is offset to the right in
reference to the tool advancing direction.

Tool tip R offset automatic direction
determination

Automatically determines the offset direction
and offsets the tool center point based on
the imaginary tool tip position and the
programmed tool movement direction.

Cancels the tool nose radius offset function.
Specifies the coordinate values of the end
point.

When making an imaginary setting that
represents the direction of the workpiece
shape in the following block, the direction
ratio for this setting is specified as a vector,
with “I” as the radius command.

Specifies the feedrate.

<Tool Nose Radius Offset Direction for Spindle 1>

e /= 42
A ATHI ¢
Tool Advancing
DirectionF’, A
=7
Workpiece

A

_ v/ /,
ETMA
Tool Advancing
Direction

G41
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VAN
7075 LMEREIX. HEORRET2ETL T G411, G42

ZEEVRFTLSIES L,
[TEDRIE. MIRR]

<% 2 THOMIESE>

s

/\ cAuUTION

The programmer must thoroughly understand the nature
of the G41 and G42 functions as well as the tool paths to
be generated.

[Tool breakage/Machining defect]

<Tool Nose Radius Offset Direction for Spindle 2>

] noTE

F1EHAO OIS LZE 2 THAICHB U TERT 2HEIE. 28
DT ZAAMERAFAAME, HERFIE G41, G42 DFEIEAEH
lCRZZEICEELTZOVILAERERL TSV,

When using programs created for the spindle 1 on the spindle 2 side,
pay careful attention to the “+/-" direction of the Z-axis and the
direction of tool nose radius offset when creating programs for such
purposes since they will be reversed.

+X
A e
G41 ETAM
Tool Advancing Direction
N N
=7
Workpiece
K ]
ETAHE
Tool Advancing Direction
G42
> +7

1-1

BEIH% RME (G40, G41, G42) ZFEATB-HDHRE

Set to Use Automatic Tool Nose Radius Offset Function (G40, G41, G42)

ERIZEITED REBAKME " (249 X—Y) ZK
E

Setting the “Imaginary Tool Tip Position” (page 249) of
the Tools to be Used

| % ROBEE " (252 <—Y)

| “Setting Tool Nose Radius” (page 252) ‘

| BEABOREE" (252 <—Y)

| “Specifying Offset Direction” (page 252) ‘

Imaginary Tool Tip Position

EEOYEIEERBTZeHIC. 7075 LTDESEZR
BHELABEE VWET,

FREAERZ 0~9XTOHEST EEA 7Y b HED
‘C"ICRET DDENH DT,

s

To identify the point which is used for programming, the term
“imaginary tool tip position” is used.

It is necessary to set the code number (0 to 9) which
represents the imaginary tool tip position to the C column
displayed on the “TOOL WEAR OFFSET’ screen.

] NoTE

1. RIEALMEIL. TEBRELTTL Y Ay RADTEOERN
FAEICLE > TREDE T, RENEMNBFIHEE EBEKRIC, 7]
HoTHRELTENWTLIEE L,

1. The imaginary tool tip position, in reference to the center of the tool
nose, is determined according to the tool shape and the tool
mounting method in the turret head. The imaginary tool tip position
data must be set in advance as with tool offset data.
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2. G46 ZfERT %%HE

TLEEW,

T

REAEMEBIE 1 ~8FTOESTHREL 2. When G46 is used, set the imaginary tool tip position with a

number from 1 to 8.

+X

3 8 4

+Z

0~ 9 REBHFEME
0 to 9: Imaginary Tool Tip Position

] NoTE

BB HIEERE D 2 W ERRIC L D,

TEFBEMBHENZDLZHENH  The number of tool offset data pairs will vary according to the machine

DEI, model and the NC and machine specifications.
c RAEF S hE — A5
Imaginary Tool Tip Position Examples
BETIE., HEROPALERENEE L TESTEI I EEHDFEA,
0 In normal operation, the center of the tool nose is not specified as the imaginary tool
tip position.
N o el .
: @ AN
- <)
3 o, %
© ¢ 5 A
4 @
—fRIC., COXSBRBHAGLMEZIES T 20E. FEAEHBD FEA
In normal operation, to specify such point is really rare.
5
T
Workpiece
6 @ A\
7 @ <[ e
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c (RS E
Imaginary Tool Tip Position

— izl

Examples

¥

0FDHZEERU

' ©

Same as in the case of “0”.

as

] NoTE

D=0 DRICE > TR, LRDFIEEB>fom (FS) 2HESLE
AREWEEEHD XY,

TS LMERENY -V TV —hEERT B EE. TAOEBXY—
bLicRBALME FEHR) 2HSTHRL TS WL,

PleLT, ARTEEARARIET, [RBHNEICDOWTHREL
£,

<HEIR>

TR D ERBHFEAER. 3" IcRD XTI,

RIEHFAEF. TI—ROT 2 HTOBIBEICKIG U IcfEE
SICRELET,

HE
Turret

©)

The number indicated above for the imaginary tool tip position (T
number) is for general applications and, in some cases, specifyinga T
number different from this indication might give better results.

The most appropriate T number should be determined and specified
on the process sheet by a programmer when he/she creates the
tooling sheet.

The imaginary tool tip position is explained below using an
O.D. cutting tool and an |.D. cutting tool as examples.

<0.D. Cutting Tool>

The imaginary tool tip position in reference to the center of tool
nose is defined by the T number “3”.

The imaginary tool tip position code number (T number) should

be set for offset number that corresponds to the last two digits
of a T code.

o

N

RN SFEAE

T

8 4

Imaginary Tool Tip Position

TEFESH T0202" DIFAE.
DCIC“F ERELET,

‘EFEATEY N EEO 2

When setting the selected T number for “T0202” tool, set “3” to
the C column for offset number “2” on the ‘TOOL WEAR
OFFSET screen.

E{?}'?t v b TOOL WEAR OFFSET
No. 3l X z Y R c N—:1/5 Bfi:un , des No. | TYPE X z Y R ¢ PAGE:1/5 UNIT:mm, des
1| ——- 0.000 0.000 0.000 0.000|0 B 1 - 0.000 0.000 0.000 0.000|0
2 HeH 0.000 0.000 0.000 0.000/3 * X 0.000 2 TURN 0.000 0.000 0.000 0.000/3 *
3 ——= 0.000 0.000 0.000 0.000/0 z 0.000 3 — 0.000 0.000 0.000 0.000/0
4 ——= 0.000 0.000 0.000 0.000/0 c 0.000 4 — 0.000 0.000 0.000 0.000/0
5 ——— 0.000 0.000 0.000 0.000/0 ¥ 0.000 5 — 0.000 0.000 0.000 0.000/0
6 ——— 0.000 0.000 0.000 0.000 0 B 0.000 6 — 0.000 0.000 0.000 0.000/0
7 -—— 0.000 0.000 0.000 0.000 0 - 7 - 0.000 0.000 0.000 0.000 0
8 -—= 0.000 0.000 0.000 0.000 0 8 - 0.000 0.000 0.000 0.000 0
9 --- 0.000 0.000 0.000 0.000/0 9 - 0.000 0.000 0.000 0.000/0
0 ——- 0.000 0.000 0.000 0.000/0 10 — 0.000 0.000 0.000 0.000/0
n ——- 0.000 0.000 0.000 0.000/0 1 — 0.000 0.000 0.000 0.000/0
12 ——- 0.000 0.000 0.000 0.000/0 12 — 0.000 0.000 0.000 0.000/0 COORDINT 54
13 ——- 0.000 0.000 0.000 0.000/0 13 — 0.000 0.000 0.000 0.000/0
1 ——- 0.000 0.000 0.000 0.000/0 vi 14 - 0.000 0.000 0.000 0.000/0 T.NOSE DIR. (C)
15 -——— 0.000 0.000 0.000 0.000 0 2 15 - 0.000 0.000 0.000 0.000 0
16 ——- 0.000 0.000 0.000 0.000/0 16 -- 0.000 0.000 0.000 0.000/0
| |
[ADF—%: B> — % : ] [Input Data:3 0ld Data:0 ]
| B o5 a0 (o [ @8 | [ [mew| | | o | R | P | see | R EEY NN

<AEIR>
TR&DERBHNFEAER 2" RO XT,

<L.D. Cutting Tool>

The imaginary tool tip position in reference to the center of tool
nose is defined by the T number “2”.
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RIEAFAEE. TI—ROT 2 HTOBIEICKIIG U fofIEER

SICRELET,

The imaginary tool tip position code number (T number) should
be set for offset number that corresponds to the last two digits
of a T code.

IE
Pa. Turret

e

-/

RIEHFTAE
Imaginary Tool Tip Position

TEHRSH "T0303" DFE. 'E/EA 7Y~ BEEHOD "3

2 6 1

7./.)}-5
&1

3 s 4

When setting the selected T number for “T0303” tool, set “2” to

DClc 2 =#HELET, the C column for offset number “3” on the ‘TOOL WEAR
OFFSET screen.

FEr-eor [TOOL WEAR OFFSET

No. | 7E3I X z Y R © N—T:1/5 Bifiiun . des No. | TYPE X z Y R c PAGE:1/5 UNIT:mm, des
1 -——— 0.000 0.000 0.000 0.000 0 B3 1 -— 0.000 0.000 0.000 0.000 0
2 - 0.000 0.000 0.000 0.000 0 2 -— 0.000 0.000 0.000 0.000 0
3 hra: (] 0.000 0.000 0.000 0.000 2 * 3 TURN 0.000 0.000 0.000 0.000 2 ‘
4 - 0.000 0.000 0.000 0.000 0O 4 -— 0.000 0.000 0.000 0.000 0
5 -——= 0.000 0.000 0.000 0.000 0 5 — 0.000 0.000 0.000 0.000 0
6 -——— 0.000 0.000 0.000 0.000 0 6 — 0.000 0.000 0.000 0.000 0
7 -——— 0.000 0.000 0.000 0.000 0 7 - 0.000 0.000 0.000 0.000 0
8 ——— 0.000 0.000 0.000 0.000 0 8 -— 0.000 0.000 0.000 0.000 0
9 - 0.000 0.000 0.000 0.000 0 9 -— 0.000 0.000 0.000 0.000 0

10 - 0.000 0.000 0.000 0.000 0 10 -— 0.000 0.000 0.000 0.000 0

11 - 0.000 0.000 0.000 0.000 0O 1 — 0.000 0.000 0.000 0.000 0

12 —-—— 0.000 0.000 0.000 0.000 0O 12 =— 0.000 0.000 0.000 0.000 0 COORDINT 654
13 -——— 0.000 0.000 0.000 0.000 0 13 — 0.000 0.000 0.000 0.000 0

14 -——— 0.000 0.000 0.000 0.000 0 14 — 0.000 0.000 0.000 0.000 0 T.NOSE DIR. (C)

15 -—— 0.000 0.000 0.000 0.000 0 15 -— 0.000 0.000 0.000 0.000 0

16 - 0.000 0.000 0.000 0.000 0 16 -— 0.000 0.000 0.000 0.000 0

] ]
b~ [AAF—%:2 [HX—%:0 ] [Tnput Data:2 0ld Data:0 ]
I AEAEIE T L |h$§% S | o | sene | e | gl e | [

HFE R DEE

Setting Tool Nose Radius

G41,G42, G4 DEFNERBIEZFEAIT 2 EE. TED
HALER%Z FRAZ7 Yy~ BEL EFA 7Y N BED
EESN—AD R ICHKREITDHENHD T,

TEOHAELRIE. TI—RTIE
FLET,
L) Ta—RizonwTid, THEE" (220 x—Y) 5,

g

BT HMEFESICHIG L TH

When the automatic tool nose radius offset function, called by
the G41, G42 or G46 is used, it is necessary to set the tool
nose radius to the R column in either the ‘TOOL GEOMETRY
OFFSET or ‘TOOL WEAR OFFSET screen.

The offset number for which the nose radius is set should
correspond to the offset number which is specified in a T code.

@1 For a T code, refer to “T FUNCTION” (page 229).

] NoTE

TERATEY N EEHE EEATEY N EBEHOEGIC. TEDOH
FERERET D E2EBICHENDND. HIFELU PHBENFHEL X
—g—o

fHIEEDIEE

HEITZAMIE. 707 LDETAHRICK LU TITE%REH
ICHET 2 G4l Eﬂuﬁﬁ?%G@%&Uﬁuﬁﬁu%t
OV LML BBHIESICLDEEAEEBEHBIT S
G46 D 3@D bb\aébiww

BEULEWARMRE S, ZOGI—KEZ7OT7 LD
FRICIESULET,

BRI 2MNEVERSFEICDOWTIE,
TEREAL £,

RELODHIEZERBL

If the nose radius is set to the R column in both of the “TOOL
GEOMETRY OFFSET and ‘TOOL WEAR OFFSET screens, offset is
made by both of the input data, causing excessive or insufficient
cutting.

Specifying Offset Direction

There are only three directions for offsets; offset to the left
viewed in the direction of tool advance (G41) or the right
viewed in the direction of tool advance (G42), or automatic
determination based on the imaginary tool tip position and the
programmed tool movement direction (G46).

When the direction the tool paths should be offset is
determined, specify the corresponding G code to the program.
The location where the G code should be specified in a
program and related cautions are explained in the following
sections.
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EE17 5% R FIERF DIEX EEIREIE 2

HEIHSE R AR, ENEREZRBNELE (JERZE
O) THRRI DD THTSLERUETERRT 5H%Z T
NFGA—FTRETYIDEZA DI ENTEEXT,

No. 1227.3

0 RBNEMERT HERZEL) (HHERKDRE)

Xa
l

1: 7073 LBSUE

Switching Absolute Coordinate during Automatic Tool
Nose Radius Offset

During the automatic tool nose radius offset, whether
displaying the absolute coordinate by the imaginary tool tip
position (including nose radius) or by the programmed position
can be switched by the parameter setting below.

No. 1227.3

0: displaying the imaginary tool tip position (including tool nose
radius) (default setting)

1: programmed position

G46 DFEIEAM

Direction of Offset Determined by G46

G41,G42 DFEAMEIE. ZO G I—RICKDRESNET
. G46 DIFEIF. RENGMECBEAEICED., TRIC
fit-> THEBMICRESNET,

If the G41 or G42 command is used to call up the tool nose
radius offset function, the direction of offset is determined by
the specified G command. In comparison to these G
commands, the G46 command is used to call up the tool nose
radius offset function in which the direction of offset is
automatically determined from the imaginary tool tip position
and the direction of movement in the manner indicated in the
table below.

{RIBHFEALIE AT DFHIEDTE
%ﬁgﬁ&gﬁﬂ Imaginary Tool Tip Position Offset Di;:’e;';tioc;r\ I
e 4= ETT A
'ﬁﬁoﬁj&gﬁﬂing Tool Nose Moving
Direction @ @ @ @ @ @ @ Direction

' a a = s
<r/' Right | Right Left Left

b Vis
X Right | X -

A X A X =

= A a s

Right Left | Left | Right | Right | Left | [
- yis b ra) pis pis b
‘\) Left Right Right Left Left X Right X T
BBAH (K BH7E (R
A8 v
BARGET |~ | £ | x| A x| & | E | & | A& | | BHAES
9 Left Right Left | Left | Right | Right | £ 8
Moving Mowpg
Directior £ | 5 | & | & i : (maginary oo
(imaginary tip 'C> Left Left Right | Right X Left X Right < tip position: 5
position: 1 to 4) 0 8) '

Left Right

a = = a
Right Left Left Right

Right Left Left Right

a Vs
Right X Left X v

Right Left

= A = =
Left Right Left Left

s

] NoTE

1. R xHlE ERShicBEhm e RBALMLEN S F. fHIETT
BNRESNBVWT EZRULET,

2. RPED AHIE, 45° AEOBEARERL Y. (BOBEHE
H, INERUTY,.)

1. The cross symbol (x) indicates that the direction of offset cannot be
determined from the programmed direction of axis movement and
the imaginary tool tip position.

2. Arrow symbols indicate the direction of tool tip (axes) movements.
The symbol (), for example, indicates the axes (tool tip) move in
the 45¢ direction.
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3. RHPDHIF, 45° KD KRE < 135° K H/hEWEBEHDOBE A
ZRULET, (BoBEAED, ChE@UTY,)

4. FWEET—RFIC. BEFAN x HICAESDEHE. MEIo70OY 7D
HEAMICREWVNET,

5, RZ—h7Zv 7070y IHRPD xRS & Eid. FHIEAR
PRETERWVCH, ROBETATHENRZRELEY, £
U, 570y 7%HH L TEMEAMMRESBVESIE, H
Eic7 Z—L4L (P156) HERRENET,

6. WEE—RPICHEAANRET S (GO0 TREY % & =2
<o) EEF. HEIKFZ—L (P157) BRRESNET, L.
G28,G30,G53 7Oy V DRIBRTHIEARNREEL THHIEEZ—
BxXv>ot)ddicdh, PI—LIKEBDEEA,

3. If the tool tip (axes) movement direction is indefinite and can be
determined only in a certain range, it is expressed by two arrow

symbols with arc in dots. The symbol (< ?), for example, indicates
that the axes (tool tip) move in the range from 45° to 135°.

4. In the offset mode, if the direction of offset cannot be determined
for a certain block, the direction of offset active for the previous
block is used.

5. If the direction of offset cannot be determined for the execution of
the start-up block, it is determined using the direction of
movements specified in the next block. If the direction of offset
cannot be determined even after reading the next block
commands, the block that follows the next block is read. When the
direction of offset cannot be determined even after buffering five
blocks, an alarm message (P156) is displayed on the screen.

6. An alarm message (P157) is displayed if the direction of offset is
reversed while in the offset mode (excepting for the reversal due to
G00). Note that an alarm does not occur if the direction of offset is
reversed before and after the execution of the G28, G30, or G53
block because the offset mode is temporarily canceled for the
execution of these blocks.

1-2 BHEIHSE R MIETERAY 215K HEE
Technical Terms Used in Explanation of Automatic Tool Nose Radius Offset Function
FrrEILE—NR > &’*"
Cancel Moge’ -7
ﬁ%&%—# el
Offset Mode CRE— Ty
G42 GO0 X_ Z 5 oot 29—KNF7v S Start-up
m CRE—KTFyv 7 (BEINE R m “Start-Up (Automatic Tool Nose
1E) " (254 =) Radius Offset)” (page 254)
GO T X Z F e BWIEE—R Offset mode
X_Z_; L) “®mEE—k (BHFERBE) * [ “Offset Mode (Automatic Tool Nose
(256 —3)) Radius Offset)” (page 256)
X_Z_;
G40 GO0 X_ Z_ ;oo Fvr>otJ)LE—R Cancel mode

m CErYEILE—R (BEBHNELERE m “Cancel Mode (Automatic Tool

1F) (257 R—3))

Nose Radius Offset)” (page 257)

A=+ 7v7 (BEIF% R MIE)

Start-Up (Automatic Tool Nose Radius Offset)

G41,G42 H B WL Ga46 NMES S NZHRIDTOY VRS —
N7w7EWWET,

2T—=KT Y 7OEENTOND &, ZDELGUBETRDT
Oy 7 OBEIC{U T, BEARMUBICHEROHFLHEEL
£,

The first block in which the G41, G42 or G46 command is
specified is called the start-up block.

In the start-up block, positioning is made so that the center of
tool nose lies at right angles to the axis motion specified in the
next block.



HEINSE RALE
AUTOMATIC TOOL NOSE RADIUS OFFSET 255

i1 Example 1:

(RE—LT v
" Gap (Start-Up)

s

COBBEZBIHLER LODK

TS TRRERT
G42 .7

than the tool nose radius.
@ O N xp70y o oms(x1000,

720.0)

Start Point of the Next Block

(X100.0, Z220.0)

20 ZOBEEEEBITHFLERIDKRELL
TLIRE W,
This distance must be larger than the
tool nose radius.

This distance must be larger

G42(G46) GOO X100.0 Z20.0; +vvvvveeereeeerereerrerere @
e A @

Bl 2: Example 2:

Gan  (D(X94.0,220.0)

(RE—h~T v

GO0 X94.0 Z20.0: oooooeoeeoeoeoeoeoeoeoeee
G42(G46) GO1 Z2.0F_;

(Start-Up) X_ Z_ ; ...................................................................
e e RO Ty 7 DR (X94.0, Z2.0)
zwﬁ%ﬁ%?%%Ri@ﬁswn%mmﬂmmammwa%D
ELLTLEE W, Z2.0)
This distance must be larger
than the tool nose radius.
513 : Example 3:
COBEHIEHTHER KD
RELLTLZE W,
This distance must be larger
than the tool nose radius. //@
(RE—=~TFv ) )/
(Start-Up) 14 :
il GO0 X50.0 Z20.0; .veveveevrerrererssnerssseressnenee @
1),/ (X50.0, 220.0) G41 (G46) GO1 Z2.0F_;.eevieeeeceeeeeeeeeen e @
X Z ettt bt ®

ROT Oy 7 DR (X50.0,
72.0)

Start Point of the Next Block
(X50.0, Z2.0)

as ] NoTE

1. A9—bFy 7070y 7IclE MEE (%R ULo#wBg 1.
ZEBLTLRE W,

2. AF—hFyvZOT70Ovo0OBEIL. EiRES (G0, Go1) L 2.

TLEET W, GO2, GO3 DHIIERZITS> & EHEICT 7 —LA
(P151) AFRRS N, HWHHIMZELELUET,

The start-up block must include an axis movement command; the
called distance must be larger than the offset amount (tool nose
radius).

The start-up must be specified in the GO0 or G01 (linear motion)
mode. Do not specify the start-up in the GO2 or GO3 mode. If the
start-up is specified in such a mode, an alarm is generated, the
corresponding alarm message (P151) is displayed on the screen
and the machine stops operating.
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fIET—K (BEH% R MHIE)

Offset Mode (Automatic Tool Nose Radius Offset)

RY—=KT7y 7T L, BFANS RBEETHO IO
LZEHEEE—REVWWET,

1. AEDEFTAMICHL T, EMOUELDDLSBNEE
TS LDETAHBICK LT, RMOUEBNEDL SN
EERF V=T DRRICHERIEL TBELET,

The mode in which the automatic tool nose radius offset
function is valid, after the start-up, is called the offset mode.

1. Behavior when the direction of tool offset (right, left) is not
changed
The tool moves along the workpiece shape with its nose in
contact with the shape.

B Example 1:
G42(G46) G00 X70.0220.0; .... ® (RF¥—KT7 v ) (Start-up)
GO1Z-200F 5 .0 ®
XB0.0; ..o ® BEE_ K Offsetmode
G03 X100.0 Z-30.0 R10.0; . . .. .. @
G01Z2-450; ................. ®
o\ Q X Z ®
© \\\ g:)

(X100.0, Z-45.0)  (X100.0, Z-30.0)

(X80.0,Z-20.0)
@ (X70.0, Z-20.0)

am

@
(X700, 20.0)

] noTE

1. HEE—RHIC, TROESZITOEBVWTILEW, T—7
EMIUEE, JHARBEH 2 WETHAHTRENE L. M
TIRRICDOBAD E£T, £, THIIZECERAIHLD, ]
BITEDREBICHEDEMND £,

* M,SSTO—RHEKLV G4 DRI ILREEHBEETHRL
JOvo% 470y 7L EERFEIES

o EFAZEIEM O— R (MO0, MO1, M02, M30)
2. BENERMEET—R (G41,G42,G46) Flc. BERU I—
R (G41,G42,G46) ZIES L TH|MEINET,

3. G46 E—RARlc, G46—>G41, G46—>G42 DYIEZ %#1T5Z &
MNTEEXET, CDEE, G0 EBSIDZNEIEHDEFH Ao

4. BEHERMEE—RABIC, G31 DAF vy FHESETHRHEWN
TLREEW, BHEHNERMBEE—RABPICAF Y TIESETS
&, BEICT7 Z7—L0 (PE08) NERRINET,

5. BBNLERBETE—RAIC. G74, G75, G76 DESHEEY

4 7))L B WE G83, G85, G87, G89 D NB ITEEY 1 V)L %
EBeLRnweiZaw, BENERBIEE— RFIC G74,
G75, G76 DEESFETEY 1 7 L % LI G83, G85, G87, G89
DORGFEETA VI EESTZE. BHICT 7—LA

(P155) MEREINFET,

25— 17y 7 BEE— Kbl BEBIESE2 IOV 0. B
IS0 2 7Oy J B FRIERK 4 7Oy FEFHET N
—g_o

1. Inthe offset mode, specification of the following is not allowed.
If such blocks or M code is specified in a program, it will cause
excessive or insufficient cutting. It will also cause overload to a
cutting tool to be damaged.

» Continuously specified four or more blocks not containing an
axis movement command, but only with an M, S, or T code,
or G04 dwell command, for example.

» The M code (M00, M01, M02, M30) with which buffering is
not allowed.

2. In the automatic tool offset mode (G41, G42, G46), if the same
G code as the one specified to call up the present automatic
tool nose radius offset mode is specified again, it is
disregarded.

3. While in the G46 mode, it is possible to change the G code
mode to G41 or G42. In this changeover of the G code mode,
designation of the G40 command is not necessary.

4. Do not specify the G31 (skip) command in the automatic tool
nose radius offset mode. An alarm message (P608) is
displayed on the screen if a skip command is specified in the
automatic tool nose radius offset mode.

5. Do not specify the G code (G74, G75, G76) that calls up a
multiple repetitive cycle or the G code (G83, G85, G87, G89)
that calls up a hole machining canned cycle in the automatic
tool nose radius offset mode. An alarm message (P155) is
displayed if a multiple repetitive cycle or a hole machining
canned cycle is called up in the automatic tool nose radius
offset mode.

@ At the start-up or in the offset mode, two blocks that contain an
axis movement command are buffered. If blocks not
containing an axis movement command are specified
continuously, four such blocks are buffered.
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2. AEDETAHABRICH LT, EMOMBNE DD &= 2. Behavior when the direction of tool offset (right, left) is
changed
TOU 2 LOETHAICKL T, EMOMBNELT 2 & If the direction of tool offset changes in a program, i.e., if
E.IRHDEGCI—RIELTEHEE (G4 < G42) (&, the G code calling the tool nose radius offset function
FEMOMBNE LAY 7 DODREB THRMICEL changes between G41 and G42, the tool nose will come
T, 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.

il 2 : Example 2:

@ — :
@ G41 X90.0 Z0;

(X80.0, Z0) G4? X Z i ®

A & /\ CAUTION

GHl & GR2 DYIFEZE, A=K7y 7DICROTOYY Changing the G code mode between G41 and G42 must

TITbRBRWTEE L, not be specified in the block following the start-up the
block.
*vroEIE—K (HEF5% R MHIE) Cancel Mode (Automatic Tool Nose Radius Offset)

BET—RAPIC G /ST D&, BBALRBEENF >  The G40 command, specified in the offset mode, cancels the
TILENFET, tool nose radius offset function.
FrrEIILE-—ROBBRIF. BREIOT7OY 7 DET, £  The cancel mode starts from the end point of the block that
O70Oy 7L T, BABMEICHER OFLNEELE  precedes the G40 block. The center of the tool nose lies at

ER right angles to the tool path programmed in reference to block.
G40 DT Ov I Tld, TEMRRICKZLSCHEFET, Tool moves to the end point in G40 block.
i1 Example 1:

GFroe)LE—R) @@
(Cancel Mode) T

- I (X150.0, Z100.0)

- 1

< L RS—RTYT
Q - O @ Start-Up (G42) X100.0 Z-50.0; . . . . . @ (FvrEILE—R)
i G40 G00 X150.0 Z100.0; . . @ (Cancel Mode)
@] (X100.0 Z-50.0) :
fl2: Example 2:
@
(X150.0, Z100.0) (G42) X90.0 Z-5.0; oo ©)

G40 GO0 X150.0 Z100.0;.....c.ocrueirnresinnrcseesaeaes @

(X90.0 2-5.0)
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T

] NoTE

1.

HEINERMBEET—R (G41,G42) AC, BERUI—R (G41,
G42) ZIESLIBWTLL RSV, BEINERBIEE—R (G41,
G42) Fic, BERUIO—R (G41,G42) =iESLBE. B8
HERBEOF v EILERIKIC. BRIOTOY Y DIRE T, %
O7Ov I/ LT, BEAKNUBICHSEROFRLHIEELET,
Dz, BERUI—R (G41,G42) =S LIZ7Ov YT
IE. BIEUCHRBENRELE T,

1.

In the automatic tool nose radius offset mode (G41, G42), do not
specify the same G code that has been specified to call the present
offset mode again. If the same G code is specified, positioning is
made so that the tool nose lies at the right angle to the tool path at
the end point of the preceding block, in the same manner as in the
cancel block. Therefore, uncuts or overcuts occur in the block in
which the same G code (G41, G42) as the one presently valid is
specified.

G42 U100.0 W-200.0

BE G42 #1585

G42 is specified in the G42 mode.

G42

O

FrroEILE-ROT7OY I OBEIL. ERiES (GO0, GO1) I
LT ZEW, G02, GO3 DS EITS &, BEEICT T —»A
(P151) ARREN. WHRIMELELFT,

BEINE RFBER TR, ‘G40," PREMBIESB & OXRBHN

FKEUBWEEBNERBEFr Y EILESTIR. IEEF vt
ILE— ROBBRABICEILEUIcEERTHF v Y EILEMEFTDON
Flho CDESBBERF. ROEEH (BBNERBIEER—
THEDOBE) PHRETIEDICEVWTF v Y EILEMEN TDON
ESER

HL. ‘G40 B EDEBREMNFE LBNF v U EILIESRICES
EBANBRL ZOT S LPNET LA, BBINERBERERD
DolckTDRETT, TOLSAEBEA. o (UEYR) ¥—T
BEINERBIEERKRT BINENSDET, L. [= (VEY
R) F—TlEF vV ELBERTORET A

BEIHNSERMBEDF v I ZTO DO DBENESIF. HEMEE
BRZMUE%R GO0 $H2WE G0l TS LT, B9 EBEARE
TBLSICLTLZE W,

FrVBILE—RICHRBEHFIROEEDTT,

¢ GA0EES LIS &

o BREAEBAL HIERREE

o =] (UEYR) F—%EUIHE

o M02,M30 234 LT, JOVSLANKRT Ulcdh &

cs TEHS 0ZBERLIcHE

BEINERMBEE—Fhic, TEHS 0 ZHEMTOY I TESL
fcisa. BERIO7AY 7 DRET, ZOT7AYZIENLT, BA
BABICHE R DHFONBEL T,

(G42)

(G42)

The cancel block must be specified in the GO0 or G01 (linear
motion) mode. To specify the cancel block in the G02 or G03
circular interpolation mode is not allowed. If specified, an alarm
message (P151) is displayed on the screen and the machine
stops.

Designation of “G40;” or an automatic nose radius offset cancel
command associated with position command of the present
position, meaning no axis movements, when exiting the automatic
nose radius offset mode, the tool stays at the start point of cancel
mode and axis movements for cancellation do not take place. In
such cases, cancel movements take place when the command that
calls for actual axis movements (movements in the same plane as
used for the automatic nose radius offset) is specified next.

If the program ends without axis movement commands after the

designation of the cancel command such as “G40;” that does not

cause actual movements, the automatic nose radius offset mode

remains active. To cancel the automatic nose radius offset mode,

in such a case, it is necessary to press the | 7| (RESET) key.

However, pressing the | 7| (RESET) key to cancel the automatic

nose radius offset mode does not call for cancel movements.

For the axis movement commands to be specified for canceling the

automatic nose radius offset mode, it is necessary to specify the

position other than the present position in the GO0 or GO1 mode so

that axes actually move in the execution of the cancel command.

Conditions in which the offset mode is canceled:

» Execution of the G40 command

» The initial state established when the power is turned on.

* Reset state; the | /| (RESET) key is pressed.

» Program end; the program ends when the M02 or M30
command is executed.

« After selecting tool No. 0

During the automatic tool nose radius offset mode, if tool No. 0 is

specified in a block without any other commands, at the end point

of the block preceding this one the center of the tool nose radius

moves to a position perpendicular to the motion in the preceding

block.
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1-3 HEIA% RBEICET 52— RNGEEEER

General Cautions on Automatic Tool Nose Radius Offset Function

HIDRERICELH SIS (BEIHER MIE) If Wall Lies at Endpoint of Cutting (Automatic Tool Nose
Radius Offset)

G40 D7 Oy JICBENESNH D2, TRIDO K S4FMAY  If the workpiece walll lies in a direction independent of the
HBEEICETDEIDETYHITEIRLENHD £T, Ak direction of tool motion specified by the commands in the G40
EULTIE. BoAm GEMER) 2XI 8L (LK) TES block: Specify the workpiece wall's direction (workpiece
T, LKIFAYILAYTILTESL, IZERIBEELRD  shape) with vectors (I, K). Use incremental values for | and K
x99, commands; the | command should be specified in radius.

(200,-30) EROBEIES
(G42) Actual Tool Motion Commands

G40 G00 X200.0 Z-30.0 15.0 K-4.0;

BE[CHET & BETCYHILET
The workpiece is cut until the tool nose comes into contact with the wall.

g I NnoTE

1. 1" BLO K FHEE—RDHE, FHTIEST S G40 &[H 1. Specify the addresses | and K in the same block as the first G40
C7Aay7IKiESLTII N, after entry into the offset mode.
- B3 . 3
Valid Invalid
G42X_Z ; G42X_Z_;
X_Z_; : )
: HWEE—NR
Offset Mode

BWIEE—R :
Offset Mode G40 X_Z_;

: FvrYEILE-R
G40 GO0 X_Z_I_K_; : Cancel Mode
G40GO00X_Z |I_K_;
| E—
=AU
Ignored

2. Y K "EESLRThIE Fv>EILE—RORKBSRIE. BT 2. If“l_K_"is not specified in the G40 block, the offset mode cancel

D70y I DAT, 2070y 7ICR/LT. BEAKRMEICHEL point is set at the end point of the preceding block; at this end
ROFDHEENT Do, BEICKVWAATULEWVWET, point, the tool nose center lies at right angles to the tool path

generated by the commands in the preceding block. This causes
an overcut on the wall.
G40 GO0 X_Z ; G40 GO0 X_Z_;

G40

(G42)

CVIAARDNEUET
Overcuts occur.
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Boam EMER) OETE

30°

60°

Example:

Calculating wall direction (blank workpiece shape)

c40) 7
(G40) -
7/
7/
7/ o
(G42) \30
I=C A
ERA/AN
K=B

80

1. |OEIFERED

$100 — $70

2
ASEXED + AETIHS “15.0" ERDFET,

KIT K OEI

K = AC = 15 x tan30° = 8.660

ERD, FEIEZH8D - ARTIMNS ‘K-8.66" &ED =
ER

. LKDEREDARZREIERIWDT,
HIESTEEY,

=AFOADHT

IHOELSBEA=ALOEDDRS DLHIE

A:B:C=2:1:y3(=1.732
Ufehd> T “M1.732, K-1.0" &ED FET,
LKIF1L,2DEES5DETHERTEXT,

G01Z-80.0;

G40 GO0 X200.0 Z50.0 115.0 K-8.66; ~———

2.

Value “I” is calculated as indicated below, based on the
illustration above.

|- $100 - ¢70
== =

Because it is measured in the positive direction on the
X-axis, the designation should be “115.0".
Next, value “K” is calculated as:
K =AC =15 x tan30° = 8.660
Because it is measured in the negative direction on the
Z-axis, the designation should be “K-8.66".

Since | and K commands are used to define the direction of
the wall, the ratio between the sides of a triangle may be
used instead of calculating actual lengths.

The ratio of three sides of the triangle given above is known
as:

A:B:C=2:1:3(=1.732)

Therefore, the designation should be “11.732, K-1.0".

I and K commands may be specified in either method as
described above.

M.73K-1.0 TH LW
11.73 K-1.0 Interchangeable
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il : Example:
A
~ - V2
c2 |@ .~ -
J .
7
F— s
o -~ - Ve
8l o 45‘\/ ® >
= 2 ®
AN
30

O1;
N1;
G50 S2000;
GO00 T0101;
G96 S180 M03;
X46.0 Z20.0 MO8; ..oeneeeeeeeeeeeee e O
G41 GO1 Z1.0 F1.0; cooeeeeerereereeeeeensessessessensanees @ cF7O—F (RY—KF7v )
X40.0Z-2.0 FO.15; . oo ® WEE—R
Z=30.0; oo @ WEE—R
G40 GO0 U-1.0Z20.0 I-1.0 K—1.0; ..eoevvveeeeernnnnnne TEOHRT (Fv>EILE—R)

I-1.0 1 X= AMEIC 1 mm (GEEE)

K-1.0 1 Z- AMAIC 1 mm

LK TBEDODAAZESULET,
X150.0 Z100.0 M09;
MO1;

K-1.0
45°
1-1.0

<« - -FixD
Rapid Traverse
<« 4JHIED
Cutting Feed

Approach to 2 (start-up)
Offset mode
Offset mode

Escape (cancel mode)

1-1.0

Specifies X component of the vector
(-1 mm in the X-axis direction; in
radius)

K-1.0

Specifies Z component of the vector
(=1 mm in the Z-axis direction)

The | and K commands indicate the
wall direction.
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BENERBEICKZTAHBE

Overcut in Automatic Tool Nose Radius Offset Mode

1. AR LD/NSVAHIMORAIZINTY 255

SEINAMOEERNHLR K D/hEWFE, TEA
WTHIJ [CHEIET % & @Jﬁﬁﬂ%b\ibétw ZFDERID
J0Ov U ORKBEER (1—FBEHNHD5EIF. 1—F8
R TER) [T, BEICT Z— A(mw)ﬁirén\
HEMAMEIEL £ T,

as

1. Cutting an inside an arc whose radius is smaller than the
tool nose radius
When the radius of the specified arc is smaller than the tool
nose radius, overcutting will occur if the tool is offset on the
inner side of the arc, so immediately after the start of the
preceding block (if there is corner interpolation motion,
immediately after the end of that motion), alarm P153 will
be displayed on the screen and the machine will stop.

] noTE

EFO7OvINY YL T7Ov o TELEVEEEEE. 20T
Oy Y DREETBETZIOTYRAHRBENECET,

A5 R FOREE

Tool Nose Center Path

YyUILT7AY VELEDSBE
Z—LfEIER

Alarm-Stop in a Single Block Stop
Operation

PAREZAS YN (Wit 3
Programmed Tool Path

If a single block function is called during the execution of the
preceding block, the axes are fed to the end point of that block,
causing overcuts.

DT

7T —LADNRRS N AERAMELE
Machine Stops Due to the Alarm.

O—F%H)

/ /Corner Motion

HHER LDNE WA
Arc with Radius Smaller
than the Tool Nose

ZTOEFEDIITAHFBENEL D
Overcuts occur if the axes move as

:

programmed. \
N\
2. ALRED/NSWEEZINLTT 255 2. Cutting a groove whose width is narrower than the width of
tool nose
HNIERFEENBEEBINERMET 22 &ICLD, 7O Since overcuts occur if the tool nose radius center path is
T LSINIEREEEAMICEDIGE, VAHRBENEL generated in the direction opposite to the path specified in
36, FOBERIO 7Oy 7 ORKRERIC. HEICTY 77— the program as the result of automatic tool nose radius
I (P153) MRS h., HEHIMEELET, offset, an alarm (P153) occurs just after the start of the
block that precedes the one causing overcuts. The
corresponding alarm number is displayed and the machine
stops.
YL TOY IEILDBEDT T — LMEIER
Alarm-Stop in a Single Block Stop Operation
75— ARERE L
1, T%_W#N%JJ: '7'?)2? NRoTebégftger Path
Machine Stops _ _
\3ue to the Alarm, TO5S hE N EE

N //,

Programmed Tool Path

ZOFEFEDSTIAMBENEL B
Overcuts occur if the axis move as programmed.
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3 HAERIDINSBREENHDZ IO T LT, TOREN
AilTESIhTWd5Es
BEESDBESNLEANLERBPOLRETIE., AT I A
SNTRBRBINBREDEC A THEAAICKRDZ I ENBD F
T, TOLOBIFERIF. BHNOXRYT MUIFERSIh, 2F
BONY NLVICERNICESHLET, TLT. 7T7—AIK
BB ERGEGIFFTITSNEIN, HIEZEULINELUE T,

3. Cutting an arc-shaped step whose height is smaller than
the tool nose radius
If cutting an arc-shaped step whose height is smaller than
the tool nose is called in a program, the tool nose center
path generated by the tool nose radius offset might cause
axis motion in the direction opposite to the programmed
tool path direction.
In such a case, the first vector is ignored and the tool
moves along the straight line to the tip point of the second
vector.
Although the operation is continued without causing an
alarm, uncut portion is left in the workpiece.

ERNICEE)
Tool Motion Along a Straight Line

- \ H5E R FOREE
Tool Nose Center Path

TOT T LhENTREE
Programmed Tool Path

Arc

Hﬂ////\é:m%b

Uncut Portion

4. X, Z#oBHN, 2 7OV U EESEINLGEWVEGS

MIEE—RA(C, XEHHD WL ZeEhoBaih 2 70w 7L
EaweE 270V 0%FEHNTERWZH, ROLS
ICHID@BEZZENHBDFET,

4. No axis motion commands being specified in two or more
consecutive blocks
If no axis motion commands are specified in two or more
consecutive blocks while in the offset mode, overcuts could
occur as indicated below since buffering of two blocks is not
possible.

(G42 E—R)

/,j>“"<::> (G42 mode)
‘ X30.0 Z-20.0; cvoveeeeeeeeeeeeeee e 1
(3) 2) XB0.0; oo [2]
(xeoo,2250MX600,22&0)[ Z-25.0; oo [3]
) 27Oy U EGRMEREICE D, EUCHESNET,

(X30.0, Z-20.0)

(G42 E— )
(G42 mode)

Hi@=
Overcutting

S_;
(X60.0, Z-25.0)(X60.0, Z—20.0)T
@ :
(X30.0, Z-20.0) :
Z-25.0;.cccuuiiiiiinn,

EROELSICT—VZEIDBEXT, ChiFERIOZ7OY
DB [2] T ZOTOVIZICRULT, BEARNUEICH
SR OO BENT BTcHTT,

X30.0 Z-20.0; ..........

X60.0; oo,
M_;

Tool paths are offset correctly due to the 2-block buffering function.

270y ULl EXE, ZE#D
BEPES RN

No X- or Z-axis movement
commands in two or more
blocks.

Overcuts occur as illustrated above. This is because the
center of the tool nose is positioned, when the preceding
block [2] is executed, at the right angle to the tool path
called by the commands in reference to this block.
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1-4 70735 L6 (BENSE R #HIE)

Sample Programs (Automatic Tool Nose Radius Offset)

BEiX4% RMIE (G40, G41, G42,G46) =FER L7707 S
LBIEUTFICRUED,
TOT7ZLEERTZEE. BEICIGUTSRLTLLIZE W,

Examples of programs that use the automatic tool nose radius
offset (G40, G41, G42, G46) are indicated below.

Refer to these examples when creating a program.

EAWLT70O7 5 L6 (BEIFSE R #HIE)

Basic Programs (Automatic Tool Nose Radius Offset)

i : Example:
AETRICKLZAEMT 0.D. cutting with an 0.D. cutting tool
FroEILE—R
Cancel Mode &g
® . D
X BEE—R | RI—NTvT
Offset Mode Start-Up
| ) ey
3 ® o
13 3
R5
35
c2
<y O &
T=r @ /
Cancel Mode I/
WIEE— R i
@ Offset Mode S 2Ty T
¥ Start-Up
-« —— B&D
Rapid Traverse
<« YHBED
Cutting Feed
O1;
N1;
G50 S2000;
G00 T0101;

G96 S180 MO3;

G42(G46) GOO X40.0 Z20.0 MOS;......v.evereereverrrenens
ke (RE—bTF v ) TEDHE
TAAICY LT, GRICTEN
EEh%xd,

GO01 Z2.0 FA.0} e 1.0 mm/rev D% DRET @ ICEE

Z-30.0 FO.15; oo 0.15mm/rev DEDHEETR £T
Ll

G02 X50.0 Z=35.0 R5.0; eeveeeeeieeeeeeeeeeeeeesererenenen St MIC R 5 mm OFIIT @
ENQLEl

GO X6.0; e BEiED T 6 £ THY

X102.0 Z=38.0; v TEOHNGEEIFYISEZHIC
® T

G40 GO0 Z20.0; ..o ee e se e resenes TEZRENTZHICEEXED T D IC

B (Fv>EILE—R)

X150.0 Z100.0 MO09;
MO1;

@ (X40.0,720.0) IR0 THIE Positioning at @ (X40.0, 220.0) at a

rapid traverse rate (Start-up)

The tool is offset to the right in
reference to the direction the cutting
tool will advance.

Traveling to @ at feedrate of 1.0
mm/rev

Cutting to ® at feedrate of 0.15
mm/rev

Cutting to @ along a circle of 5 mm
radius in the clockwise direction

Cutting to ® along a straight line

Cutting to ® to allow the cutting tool
to be completely off the workpiece

Positioning at @) at a rapid traverse
rate to retract cutting tool from the
workpiece (Cancel mode)
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i
AEIRICL BiRE > MEMT

Example:

Facing and O.D. cutting with in O.D. cutting tool

FrYEILE—R L
Cancel Mode {t&
@ o mmm==mTTT 7
=== WEE-F ) 25—}
®\\ Offset Mode,” 7.,
,/ Start-Up
/
@
S ®
4= , »@)
G41
g %
bl
BN_@
-« —— B%Db

Rapid Traverse
<« YIHEED
Cutting Feed

O1;

N1;

G50 S2000;
G00 T0101;
G96 S180 M03;

[1] G42 X45.0 Z20.0 MOB;........coreeereereeereessseessessnesnnes

G01 Z0 F1.0;

(2]

[3]  GAT X0 FO.15; eeereeeeeeeeeeeereeeseeeeeeseeeseesseeseeesseseens

G40 GO0 W1.0;

G42 X38.0; ...

M (X45.0,720.0) ICBE*XD TAL

BRD R¥—rFvT) IE
DEFTABEICK LT, ARIICT
BENEEINED,

1.0mm/rev DEDEET @ B
g

0.15mm/rev DXENDHEET R F
THIH] G4 MBS TN TWS T
. BETHEAICEESIND
EZBFETEELES,

BXbT@ B8 (Froti
E—R)

BXhT® e
Ga2hMESINTWS i, K&
ATIHEAEAICEESNZE 23
FTBHLED,

0.15mm/rev DXENDHEET ® F
THIH!
BEiffxED T @ £TUHI

Positioning at @ (X45.0, Z20.0)
atarapid traverse rate. (Start-up)
The tool is offset to the right in
reference to the direction the
cutting tool will advance.

Moving to (@ at feedrate of 1.0
mm/rev

Cutting to @ at feedrate of 0.15
mm/rev

Since the block contains G41, the
cutting tool moves up to the
position where the tool position is
offset to the left.

Positioning at @ at a rapid
traverse rate (Cancel mode)
Positioning at ® at a rapid
traverse rate

Since the block contains G42, the
cutting tool moves up to the
position where the tool position is
offset to the right.

Cutting to (® at a feedrate of 0.15
mm/rev

Cutting to @ along a straight line
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G40 GO0 U1.0 Z20.0;.....cocveiririeiiirnniesiesiesneaens B ITEEEMNTHICEED T

X150.0 Z2100.0 MO09;

MO1;

@ 70y, 2,8 1 ROESESTEIELTEET,

[1] X45.0 220.0;

[2] G41 GO01Z0 F1.0;

[3] X0 FO0.15;

T

@)

$100

ICB8 (Fv>EILE—R)

@ (X45.0,720.0) IcB*%D ThL
£

1.0 mm/rev XD EET @ I
E2)|

(RE—bT7v7) TEDETAH
FICX LT, ERICTENEIE
INEI,

0.15mm/rev DEDHEET R F
TYIH!

] NoTE

Positioning at ® at a rapid
traverse rate to retract cutting tool
from the workpiece (Cancel
mode)

@ Blocks [1], [2], and [3] may be specified as indicated below.

Positioning at M (X45.0, Z20.0)
at a rapid traverse rate

Positioning at 2) at feedrate of
1.0 mm/rev

(Start-up) The tool is offset to the
left in reference to the direction
the cutting tool will advance.

Cutting to ® at feedrate of 0.15
mm/rev

COHBA. TRV ILATR ZHOADBEESTIN. XF—KTY

TICRZB D XBOBEHITONET .
ZZTE. HERDLEFMIEDNS WHICBEEHULET,

LicMoT, 7—2 DT HEZEERLTTOY Y [1] O X EEEEE

SLTLREE W,

In this program, although block [2] specifies only Z-axis movement, the

X-axis also moves since this is the start-up block.
Here, the X-axis moves in the negative direction by the tool nose

radius.

interference can be avoided.

Therefore, specify the X coordinate value in block [1] so that
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i
ARTIRICLBEID - AEMT

Example:
Chamfering and I.D. cutting with an I.D. cutting tool

N c2 |20 -7 ~J
o= &
s DL e .
sl o ® -« - - 83D
e I B L Rapid Traverse
_ <« JHIED
Cutting Feed
Of1;
N1;
G50 S2000;
GO0 TO101;
G96 S180 MO03;
X48.0 Z20.0 MO8; ..covveeeeeeeeeeeeeeee e @ (X48.0,720.0) IcBxxb & Positioning at @ (X48.0,220.0) ata

R
G41 G01 Z2.0 F1.0;

7w )

s

TEDETARAICL T, ERIIC
WMELGHYS @ cBE (RY—K

rapid traverse rate

Moving to @), including offset
motion to the left in reference to the
direction the cutting tool will
advance. (Start-up)

@ DB THESDD BT, X#H

BB®LEI,

X40.0 Z-2.0 F0.15;
Z-62.0;
G40 GO0 U—-1.0 Z20.0;......oveeereeerrrieecreeeeneeeeesneeenns

BWEE—R

] noTE

The tool moves in the X-axis direction
also since the tool is offset to the left at

@.
Offset mode

X150.0 Z100.0 M09;
MO1;

TEEENTHICEEDTE I
BE (Fv>EILE—R)

Fr o)L E-—ROBBAIR. B

HOT7OY I DRE@® T, 207

Ay 7icxy LT, BBARMUEICHN
FEROFPOLHBEILET,

Positioning at ® at a rapid traverse
rate to retract cutting tool from the
workpiece (Cancel mode)

At the start point of the cancel
mode, the center of the nose circle
is positioned right angle to the
programmed path in reference to
the block at the end @ of the
preceding block.
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B :
AEIRICE B - 44%F > FIMMNT

Example:

Arc = 0.D. = Arc cutting with an O.D. cutting tool

| D OB
ek /
\@ K
R3 ’
s
- @ At
S S 2@
~ - R B2 __‘l_
f_m__J
40
80
«-- B%b e
Rapid Traverse ,/
— T Qj)
Cutting Feed
@
G42 (G46)
0o1;
N1;
G50 S2000;
GO00 T0101;
G96 S180 MO3;
X40.0 Z20.0 MO8; ... @ (X40.0,220.0) IcBxxb iz Positioning at @ (X40.0, 220.0)

G42(G46) GO1 Z0 FO0.15;

G03 X50.0 Z-5.0 R5.0;
GO01 Z2-40.0;

X84.0;

G03 X90.0 Z-43.0 R3.0;
G40 G00 X100.0;

BRD
TEO#TARICHL T, Afl
ICRIELBDS @ ICBE (R
S—hTv7)

gz

@ OUBETHEND DB, X B
ETES

BWEE—R

TEEENTIeHICEED T D
B8 (Fv>YEILE—R)
FrrEILE—RNORBAIF.
BERIO7OY 7 DERE® T, #
D7Ov7IEFLT, BEAKRA
BICHER OF LN BELET,

at a rapid traverse rate

Moving to @), including offset
motion to the right in reference to
the direction the cutting tool will
advance (Start-up)

] noTE

The tool moves in the X-axis direction
also since the tool is offset to the right

at 2.
Offset mode

Positioning at @ at a rapid
traverse rate to retract cutting tool
from the workpiece (Cancel
mode)

At the start point of the cancel
mode, the center of the nose
circle is positioned right angle to
the programmed path in
reference to the block ([3] — [6])
at the end point ® of the
preceding block.
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[2] X150.0 Z100.0 MOD; oo eeeeseee ic

MO1;

ZOBPIDLSIC, RDPAIMTHES EEE BEFOTOY
TR =Ty FICLET,

e, ERDPAMTRDOZ ESF. BEROTAOY I ZEF v Y
'tZ)[/:E— PLZ— bi_g_o

s

B D THE) Moving to ® at a rapid traverse
rate

If the profile begins with an arc, as in this example, the block
preceding the block that defines the arc should be used as the
start-up block.

Similarly, if the profile ends with an arc, the block where the arc
is defined should be used as the cancel mode block.

] noTE

A=K7V 7ELOF v EILE—RDESFITZ 7OV IZEED
ECHBEUDNELDZDTEELTLREE L,

feEZE7 0y [1] TG42 (G46) =igs UIcBE. TROL S %
HIZEUMNECE T,

-

5% L

If start-up or cancel of the tool nose radius offset mode is specified in
the wrong block, an uncut portion will be left.

For example, if the G42 (G46) command is specified in block [1], an
uncut portion will be left.

/
/

e
S A=K7V T

@ Start-Up

®

Uncut Portion

TOvY 2] TG40 ZESLISBE. TROLSBEEZEULAELR
—a_o

wz L@

Uncut Portion

ZIHBIERI—=NT Yy 7O/ —>ETH L, B
APEIEREITEHNSOEIIC KU ET,

If the G40 command is specified in block [2], an uncut portion will be
left.

FroE)LE—R
Cancel Mode

General start-up patterns are summarized below. Cautions to
be taken into consideration when creating a program are
specified for the related tool paths.
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i : Example:
Fryvo7—7mMI (1) (F5%k R0.4 mm) Chuck work (1) (Tool nose radius: 0.4 mm)
0o1;
—BICTIH TED R Y — k DUET N1;
F. 7O MR TEDES G50 S2000;
REF—HLTVET, G00 T0101:

Generally, at the start of a program, the

G96 S150 M03;

programmed point and the imaginary
tool t|p position are at the same G42(G46) X50.0 Z3.0 MOS; ..................................
position. \@ GO1 Z-30.0 FOAB; oo
, R :
TEDENSR Start Point
Imaginary Tool Tip Position ,,’
500 CDRAY—rTFyTDTOYID
ca2(Gd6) L, IR TIE AL R DFLHA RDT
/ Hvy 2 DERIC, BEERMEICEE
, ’ LEY,
) G01 G42 (G46) ‘ At the end of this start-up block, the
@ center of the tool nose is positioned
at a point which is at a right angle
- to the path to be generated by the
o 3 commands in the next block.
\
TAV S AL LEDIESSR

Programmed Point (at Start-Up)

COMNDESICHESNZDZ EZ2ERL TTHHLED
eI HERMU EDERZRITZ I &

Taking into account tool motion in the start-up block,
allow a distance that is equal to, or larger than the tool
nose radius so that the cutting tool will not be hit
against the workpiece.

Example:
Chuck work (2) (Tool nose radius: 0.4 mm)

& :
FryoI7—UMI (2) (H% R0.4 mm)
O1;
’ N1:
G50 S2000;
G00 T0101;
G96 S150 M03;
G42(G46) X50.0 Z20.0 M08;
GOT Z3.0 F1.0; oo,
Z-30.0 F0.15;

BxDIlcLdEN FT7O—F
First approach at a Rapid Traverse Rate

| 950

DUBWIHIED ICLZE 27 70—F
Second Approach at a Faster Cutting Feedrate

TR Do M5 R UL DEREZ KT 5
&

Allow a distance that is equal to, or larger than
the tool nose radius so that the cutting tool will
not be hit against the workpiece.
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il : Example:
V57— (H5% R0.4 mm) Center work (Tool nose radius: 0.4 mm)
O1;
D
NV pom G50 S2000;
N BEDICLBE1 77O0—F ’
Ggg:/ First Approach at a Rapid Traverse Rate | G00 T01071;
! G96 S150 MO3;
+ SUBWIHED C L 2B 7 Z3.0 MOS; ...t @
! O—F% ZRF4— K7y 7OT0OY XB0.0; ettt ®
719 %, G42(G46) GO1 X30.0 F1.0;...ccevvieeeeeeeceee e ®
@' Second Approach at a Faster Z-30.0 FO.15; . @
Cutting Feedrate; This block is used :
Ga42 (%4061) as the start-up. :
® GO01 j
® TR Ik R U EDERE
- 3 Bz E
2 Allow a distance that is equal to, or
larger than the tool nose radius so that
__'_ﬂP_'_ the cutting tool will not be hit against
the workpiece.
il Example:
imELIEl (1) (H5E R0.4 mm) Facing (1) (Tool nose radius: 0.4 mm)
o1;
7 N1;
G41 (G46) /! G50 S2000;
00/ GO0 T0101;
/ G96 S150 M03;
@g > G41(G46) X56.0 Z0; ..cevevrrrrenererreeerenerassnnenssneeans @
3 \\ G0:1 X20.0 FO15; e @)
GO1 THBHIEDH HERULEDEMZRITHZ &
Allow a distance that is equal to, or larger than the
3 O tool nose radius so that the cutting tool will not be
hit against the workpiece.
@
il : Example:
ImELIEI (2) (H5E R0.4 mm) Facing (2) (Tool nose radius: 0.4 mm)
0o1;
Vd
G41(G46)  Goo,”’ N1;
GO1 7 G50 S2000;
Bzt ’
Allow a distance that is equal to, N G96 S150 MO3;
or larger than the tool nose ~Js @S ) X56.0 Z20.0; ceveeeeeeeeeeeeeeeeee e ®
radius so that the cutting tool will G41(G46) GO1 Z0 F1.0;..ecveeeceeecrecreecreeeeeeaeeans ®
not be hit against the workpiece. GOo1 X30.0 FO.15: ’ ®
3 O |
=
®
il : Example:

imEYIEl (3) (M5 R0.4 mm)

s

Facing (3) (Tool nose radius: 0.4 mm)

] NoTE

ZDBIDRAY —h7y TOUERSDIE, I—FBEZITVET,

In this example, positioning in the start-up block requires corner
interpolation motion.
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“FryIT7—2MI (1) (A% R4 mm) > DFIT, XF¥—KF v The program should use the G41 (G46) command, instead of the G42
DTz G42 (G46) TIFR<. G41 (G46) TESULIBEEER (G46) command used in “Chuck work (1) (Tool nose radius: 0.4 mm)’.
TLIEE W,

0o1;
THBHIED 2 HER D 2 FUEDERZE N1;
FaZ& G50 S2000;
Allow a distance that is equal to, or larger than GO00 T0101:
two times the tool nose radius so that the P
cutting tool will not be hit against the workpiece. (96 S150 MO3;
G41(G46) X56.0 Z20.0 MO8; ......ccceveeveeeeeeeneeeenns @
e ARG =TV TDTOY T DI | GOTZ0 F1.0; e
G41 (G46) /' -] mTlR. o707 LICEER X30.0 FO.15: %
G(j(’), P HELCE%R@EP/E@WF%@JL\% :. . S e eerareareeresessssesssasaataattara e rerararaas
@ @, DREENSSSICBEH(I—FB
N ) LTROTOY U DERICH
FEANET DMNBEXTHEET,
3
At the end of this start-up block,
Go1 the center of the tool nose is
d—+%H positioned at a point which is at a
3 Corner Motion right angle to the path generated
ad by the commands in the next
block. Then, corner interpolation
® motion is inserted so that the tool
nose comes into contact with the
tool path generated by the
commands in the next block.
i : Example:
EEOII (1) (F5% R0.4 mm) Chamfering (1) (Tool nose radius: 0.4 mm)
O1;
3) <80 2 N1;
G50 S2000;
! Saz (G0, GO0 T0101;
C1 /,k/ G96 S150 M03;
2 \ G42(G46) X46.0 Z1.0; ..eeeveeereeecreceere e sne e @
< X GO1 X50.0 Z-1.0 FO15; ovvvvveeeeeeeeeeeeeeereccee @
O Z-30.0 oo ®
FE JOUSLDOELDHENTAZD :
CAUTION: Tool nose comes to a point lower
than the programmed point.
fi : Example:
EEOINT (2) (% R0.4 mm) Chamfering (2) (Tool nose radius: 0.4 mm)
0o1;
' N1;
| G50 S2000;
‘ G00 T0101;
P Y 596 S150 MO3;
GO1 G42(G46) GO1 X46.0 F1.0;...cevveeeneeneeeen e @
GO01 X50.0 Z-1.0 FO.15; coovreiiieeeeeeeeeiies ®
C1 Z=30.0; e ®
3 :
=
@
R OV ZLDEIDIENTHZD

CAUTION: Tool nose comes to a point lower
than the programmed point.
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il : Example:
HEDOIT (3) (X5 R0.4 mm) Chamfering (3) (Tool nose radius: 0.4 mm)
O1;
G42 (G46) N1;
GO1 G00/ ’
@ ®GO1 / G50 S2000;
G00 T0101;
o G96 S150 M03;
e} 2
2 2 co® G42(G46) X46.0 Z20.0 MOB; ......coovveeeerssree ®
| N N A = - GOT Z 1.0 F1.0; e ®
4 THBEIED 2 AL RULEDEHZRITZZ & ’
Allow a distance that is equal to, or larger than the X50.0 Z-1.0 FO.15; ..euveiiieeeieieeeeeee e, @
tool nose radius so that the cutting tool will not be Z=30.0; oo @
hit against the workpiece. :
il Example:
EEOII (4) (5 RO.4 mm) Chamfering (4) (Tool nose radius: 0.4 mm)
. O1;
/ G42 (G46) N1;
/ GO0 G50 S2000;
@ @ GO0 T0101;
o1 G96 S150 MO3;
GA2(GAB) XB0.0 Z2.0; errreeeeereeeseeeeeeeseeeeeeneeee )
GO1 X44.0 F1.0; weeeeeeeeieeeeeeeeeeee e ®
X50.0 Z-1.0 FO.15; ..euviiieeeieeeeeeeee e, ®
@ 210 O @

THEDH AR D 2 FU EDEHZRITHI &
Allow a distance that is equal to, or larger than two times
the tool nose radius so that the cutting tool will not be hit
against the workpiece.
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HEITZ 7077 L6 (BEIFE R MIE) Recommended Example Programs (Automatic Tool
Nose Radius Offset)
i : Example:
770—F - AFMI (% R0.4mm) FvrvyIIT—2 Approach — 0.D. cutting (Tool nose radius: 0.4 mm)
T Chuck work
o1;
N1;
BEDICELBE ZO—F 50 52000
2 =D e 1770757 | G00T0101;
Ve |GM DRI =T TEITVWE PN
88(1) 5. G96 S150 MO3;
/// First Approach at a Rapid G41 X70.0 Z1.0 M08, ............................................ @
. Traverse Rate; G41 Start-Up GOT X50.0 FA.0; e @
s Block G42 Z-30.0 FO.15; .. ssesseaeens ®
D :
é > (GO0 TH & \LN)
(%0411) (GO0 may be used.)
O g R
® (GOTN._ DUBWIHBXD Lk 25277
2 A—F TG4 OFMEE—RDTOY
. T TTMITHEBLTLIRZE W,
3 Second Approach at a Faster Cutting
< Feedrate; G41 Offset Mode Block.
—QF—' Always specify this block.
TV S LLDEDRETEDES
BB UET,
The programmed point and the
imaginary tool tip position are at the
same position.
COTHY I TG ZIED NEREERT BREFH D EE Ao
LET, _ DESNBERS TRE W,
Specify the G42 command in Tool nose radius may be ignored.
this block. Allow a minimum distance so that the
cutting tool will not be hit against the
workpiece.
fi : Example:
770—F — mEIEl (H5% R0.4 mm) Approach — Facing (Tool nose radius: 0.4 mm)
o1;
ForTIO—F N1;
g@@ﬁ7tvh%—$ £:> G50 S2000;
econd Approach G00 T0101:
G42 Offset Mode , G96 S150 MO3:
AN GA2 X52.0 Z20.0 MOB;..corrseeeeeeeeresereeeeeeesssnneee ®
G42 /| BEDICEBEAN FT7O—FTG42 | GOTZOF1.0;5 i, ®
Y |pRI—h Ty TRGNET, G4 X0 FO15; eeveererauassssnsseereeeeeeesssssssssessssssesenss ®
G42) , First Approach at a Rapid Traverse .
/ Rate; G42 Start-Up Block G4? W1.0;

01
@O O W% REEBT BBEEH D E LA

HERNEZRT > TLEEW,

Tool nose radius may be ignored.
Allow a minimum distance so that the
cutting tool will not be hit against the
workpiece.

050

TO7 S LA EDESRETEDESAN—BRLET,
3) The programmed point and the imaginary tool tip
position are at the same position.

ZOT7Ay U TGM ZIESLET,
Specify the G41 command in this block.
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5 : Example:
770—F - HROMTI - A44FMT (M5 R0.4 mm) Approach — Chamfering — 0.D. cutting (Tool nose
FyvII7—ImMT radius: 0.4 mm) Chuck work
O1;
N1;
G50 S2000;
/ NV EE—— GO00 T0101;
: BEDICLBE1770—FT ’
[ T—GH DR F— Ty TEiF0E | G96 S150 MO3;
ca1 ) T G41 X60.0 Z1.0 MO8;........ooveeeeeieeieeneeseee e @
Goo Y First Approach at a Rapid GO1 X4B.0 F1.0; oo @
/ Traverse rate; G41 Start-Up G42 X50.0 Z—1.0 FO.15; .oovvrreeeereeeeeereeerees e e ®
/ Black Z30.0 oo @
DUBWIIHEED IC K282 7 :
@ 70—7F G41 DFEE—RDT
Ay 7T9Y,
Second Approach at a Faster
Cutting Feedrate; G41 Offset
Mode block
o FR G EYYTU—UMIIER
2 WTIIIEDV NS W EE Lt
VHEFHUBRWHAERNI D
=T,
- _ . CAUTION: In shaft work, pay
ZOTOY Y TG4 || —MRICEHEZBEICT || careful attention to possible
ZEBLET, %7z 1 mm & U Jo||interference between the
Specify the G42 Allow 1 mm clearance; || cutting tool and the center if
command in this this value makes the workpiece is small.
block. calculations simple.
5 : Example:
IREYIEI — EEXO T - H4FEMNT (H5% R0.4 mm) Facing = Chamfering — 0.D. cutting (Tool nose radius:
0.4 mm)
O1;
O &
v G50 S2000;
G00 T0101;
I G96 S150 M03;
T 642 G42 X152.0 Z20.0 MO8;......ccceerieeereereeeeeeee e
el ,/ (€10 J 7 0 I ST
2 G41 X100.0 FO.15;....occeceeeeeeeeerere e
@ \@ G0 G42 GOO X146.0 Z1.0; .ccvveermmrrreeeermcrnseeessneeneee
il @ (G420 . Go1 GO1 X150.0 Z-1.0; cvveeieeeeceee e
©)(G42) ©) Z-30.0} e
& G40 GO0 X200.0 Z30.0 M09;......ceeceereerneerreeernens
K MO05;
M30;
G41 /

150
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BEHERBEIEITZI—FBEIDH

T

Corner interpolation motion examples in automatic tool
nose radius offset mode

] NoTE

R =hT7 v 7ICBITEHAERIREHILMEICLD I,

imaginary tool tip position.

~— 7075 L EDOTED#
<«——Programmed tool paths < — —Actual tool paths (nose radius center)

The start point in the start-up motion varies depending on the

< - -HERBOODERDE =

MDA

Corner Angle

AY—=bT7v7
(G40 - G42)
Start-Up (G40 — G42)

F—#IEE—K (G42)
In the Same Offset
Mode (G42)

WIEE—KRZTE
(G42 — G41)
Offset Mode Changed
(G42 = G41)

FroEILE—FK
(G42 - G40)
Cancel Mode
(G42 — G40)

1° ~ 90°
1° to 90°

90°

90° ~ 180°
90° to 180°

180°

180° ~ 270°
180° to 270°

270°

270° ~ 360°
270° to 360°

360° ~ (0°)
360° to (0°)
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«—T7OVSLLEDTEDOHI <« - -HERFLDEEREOHE
<«——Programmed tool paths <« - -Actual tool paths (nose radius center)

HIDD AR

Corner Angle

RAY—=kT7v T
(G40 — G42)
Start-Up (G40 — G42)

a— —K BIEE—REE FrrEILE—F
IEJln t*ﬁeIE S:Emel\Of(fcsigt2 ) (G42 > G41) (Ga2 — G40)
Mode (G42) Offset Mode Changed Cancel Mode
(G42 = G41) (G42 — G40)

0° ~ 1°
0°to 1°
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2 FEN%ERHBIE

MANUAL TOOL NOSE RADIUS OFFSET

TEOALICIEAADTVNTWET, TDié, 7O 5 A
LOESEEEBROTEIAEFEARDET, chE7OT S
LLEDESRZFAEICEIDEEL, ESREVEIRZ—HS
TFET,

HERDZEHXZERBLULBWT IOV T LEERT &, HIE
EPHEUMNRELE T, HBEVCHIERUDEZETE TK®
2 CEARETHD. COPESNHEETCIOT T L%
ERRT 22 &lckh, NE@ED OFRICELETFR & TE
*£9,

COFEREZFEHNILERFBEEVVET,

L) MEB= o8z OREBIC> W . BENS%E R BIE (247 ~—
Y) BBR,

1. COFEZBEHNICTOE SHEENBEINELERHETT,

2. BEAEDIERICEHAZRDHD, FLIERBD/INY—Y
IC&E> THMEBNERD XY,

ME&ED DFRICHELFZETEETIDT, FHHALRE
EQORBICOWTHAEBRL TEWTL I,

3. MIICR TR TERKRD/INY —V EBERKICE D ZELERT
HD., INSICETBHBEINTITO>IEIFTEFRE AL
2Tl BRI —VICDWTEHBLTWET DT,
INESZCLT, BRI —YTOHEICERITTLIRE L,

Because the tool edge does not come to a sharp point, but is
slightly rounded, the point of the tool nose actually engaged
with cutting differs slightly from the point assumed for writing a
program. By calculating the offset data manually and shifting
the tool nose, the programmed point (imaginary tool nose) can
be made to coincide with the cutting point.

If a program is written without taking into consideration the tool
nose radius, overcuts or uncuts occur. Since it is possible to
calculate the overcut and uncut amount, a workpiece can be
finished to the dimensions specified on the part drawing by
creating the program where the offset amount is included.

The method to offset the programmed tool paths in the manner
as indicated above is called the manual tool nose radius offset.

@1 For overcuts (excessive cutting) and undercut (insufficient cut-
ting), refer to “AUTOMATIC TOOL NOSE RADIUS OFFSET”
(page 247).

1. The function to automatically calculate the offset amount is the
automatic tool nose radius offset.

2. Almost all the cutting tools have rounded tool tip whose radius
varies among the type of the cutting tools and inserts. In
addition, the necessary offset amount varies according to the
tool path patterns.

To finish the workpiece to the dimensions specified on the part
drawing, the offset amount must be calculated correctly from
the tool nose radius and tool path patterns. Therefore, the
programmers are required to understand the principle on the
manual tool nose radius offset.

3. Since there are a number of tool patterns which will be used for
actual machining and they will differ among users, it is not
possible to explain all of the tool patterns in this manual. The
explanation given in this chapter is concentrated on the basic
tool path patterns along with the cautions to be taken into
consideration for programming so that the readers will be able
to acquire basic knowledge of the automatic tool nose radius
offset function.

2-1 7—IX (HEED) TOMIEICDOWT
Offset for Taper Cutting and Chamfering
Ak RB@IEDSHE Tool Nose Radius Offset Method

AEIMITTFRO D, @ OXNEREHETDE D, @' Ich
hx9,

N

80

15

<
<

50>

20
B %L

Uncut Portion

In O.D. cutting, @' and @' are offset positions from @ and @
when taking nose radius into consideration.

X50.0 Z0;
X80.0 Z-15.0;
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DRLVQ@ DEZHEFELT, HIELERCULET, (X,
Zc : fHIES)

Xc /D

@ o
15 Q)

$80

Z0

AEMNITTFHD . @ OAEREZFHETDE D, @' 1T
NDEF,

Z0

@

3

<
<

rs

054

@

50

B HEL

Uncut Portion

DBLTQ@ DEEZEXFELT, HIFELERCLET, (X,
Zc : fHIES)

3 Z0

<
<

@l
Zc' -

s

<
v
<=

@-

Yol
<

RIT. Xc, Zc DKHAEEBALFE T,

Calculate the offset data (Xc, Zc) and add this offset to the
original program (1 and @) to eliminate uncut portion.

X(50.0 =2 X XC) Z0;.veeoeeereeeeeeeeeee e @
X80.0 Z(—15.0 — ZC); evrvvvveveeerrreeseseeeeseeeeererseeseen @

In 1.D. cutting, @' and @' are offset positions from @ and @
when taking nose radius into consideration.

X54.0 Z0; .o ®
X50.0 Z-3.0; ..o @

Calculate the offset data (Xc, Zc) and add this offset to the
original program (D and @) to eliminate uncut portion.

X(54.0 + 2 X XC) Z0;vveeeeeeeseeeeeeeeee e @
X50.0 Z(=3.0 = ZC); veoeeveereereeeeeeeeeeeeeeeeeeeeseeeee @

The procedure used to calculate Xc and Zc is explained below.

A% RHWEEDEHE

Calculating Tool Nose Radius Offset Data

1. HIZLL
HALUBZ&HMICN I 2MEEBRCITBAAB LUK
ERS

ROEERIF, HIFELEBZBLTCHITXe, Zc 2 KD B
TETT,

1. Uncut portion
The additional movement along an axis required to
eliminate uncut portions is called the offset data or
additional cutting amount.
The following shows the diagrams and formulas used to
calculate the offset data Xc and Zc required to eliminate
uncut portion.
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<HARICBIFZT—/E>

Rn: XH4E&R

Xc ! XEHAMOMEIES
Zc: ZEAROFHIES
0: ZBHICN 9 2 AR

<0.D. Taper Cutting>

Rn:  Tool Nose Radius

Xc: Offset Data, X-Axis
Zc: Offset Data, Z-Axis

0: Taper Angle, Measured

\H_-,, TR; from the Z-Axis

Xc, Zc DKHA
s XEAROEES
Xc = Zc xtan® = (Rn —a) x tand
=Rn x {1 —tan(6/2)} x tand : = 1
s ZEWAMDFIEE
Zc = Rn—-a = Rn-Rn x tan(6/2)
=Rnx {1-tan(®/2)} : X 2

L0 =1, 2c &b RpIX, ZBHHEDOBER IE. “ FBHFHERD
MEE—EX" (291 ~—Y) ILRLET,

<ARIEIFZT—/NE>

Zc‘a
Rn

Calculating Xc and Zc
o Offset data in the X-axis direction
Xc =Zc x tand = (Rn — a) x tan6
=Rn x {1 —tan(6/2)} x tan6: Formula 1
o Offset data in the Z-axis direction
Zc =Rn-a=Rn-Rn x tan(6/2)
=Rn x {1 — tan(6/2)}: Formula 2

m The offset data calculated using the formulas 1 and 2 is
summarized in the table in “Tool Nose Radius Offset Data
Table” (page 291) in this chapter.

<L.D. Taper Cutting>

Rn

Rn: H%ER

Xc: XERABOMIES
Zc: ZEAMOMHIES
0: ZEcHT A0

Xc, Zc DK&HFA
o XEHAMDMIES
Xc = Zc x tan®
=Rn x {1 —tan(6/2)} x tand : = 1
s ZEAMDFIEE
Zc = Rn—a = Rn-Rn x tan(6/2)
=Rnx {1-tan(©/2)} : 2

L 1, 2ic &k bkovfeX, @B AOBERI. “FEHHERD
BEB—E%" 201 ~—Y) CRLET,

2. Hi@z
HiBEEZRHMICNT 2HMEEXCITBEBAHBEFUX
ER

ROMERIF. BBEEZBLTHITXe, Zc =KD B
TETT,

Rn:  Tool Nose Radius

Xc: Offset Data, X-Axis

Zc: Offset Data, Z-Axis

0: Taper Angle, Measured
from the Z-Axis

Calculating Xc and Zc
o Offset data in the X-axis direction

Xc =Zc x tand

=Rn x {1 —tan(6/2)} x tan6: Formula 1
o Offset data in the Z-axis direction

Zc =Rn-a=Rn-Rn x tan(6/2)

= Rn x {1 —tan(6/2)}: Formula 2

m The offset data calculated using the formulas 1 and 2 is
summarized in the table in “Tool Nose Radius Offset Data
Table” (page 291) in this chapter.

2. Overcut portion

The additional movement along an axis required to
eliminate overcut portions is called the offset data or
additional cutting amount.

The following shows the diagrams and formulas used to
calculate the offset data Xc and Z'c required to eliminate
overcutting.
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<HARICEITFZDT—INE>

+X

L.

Rn: H%ER

Xc: XERAMOFEIEE

Zc: ZEHARODHIEE (BIAHE)

Zc: AEeCNT SIS
(—EBXRODE)

0: ZElcHT AR

Xc, Zc DXK&HAH

s XEHMODMIES
Xc = Zc x tan®
=Rn x {1 -tan(6/2)} x tan® : = 1

o ZEHAMDMIEE
Zc=Rn+a=Rnx{1+tan®©/2)}: 2
Frl&
Zc=2xRn-Zc: 2

g

BEE—BXRZES PR 2 TKROTILE W,

L R & bk xsAEOBERXCH & R TZ875 7
DRIER Zc 2R3 & = EALROBESR Zc 1.
Zheh FENAROBIB—EX" (201 R—Y) £
RUET,

<ARIEITZDT—/I\E>

Rn: H%ER

Xc: XEHAMOMEIES

Z'c: ZEHARODHEIEE (BAHE)
Zc: AECWTIHIEE

(—EBXRODE)
0: Z BTN 9 2 A o
L.
Xc, Zc DRH A
s XEAMDFHIES
Xc = Zc x tan®

= Rnx {1 —tan(6/2)} x tan® : = 1

s ZEH A MODEIESE
Zc=Rn+a=Rnx{1+tan®©/2)}: 2
E/elS
Zc=2xRn-Zc: =2

T

<0.D. Taper Cutting>

Rn:  Tool Nose Radius
Offset Data, X-Axis
Offset Data, Z-Axis

‘ - (Additional Cutting Amount)
ol a Zc:  Offset Data for Angle 6
Zc | Zg (Data in Offset Data Table)

Z'c Zc

0: Taper Angle, Measured
from the Z-Axis

Calculating Xc and Z'c
o Offset data in the X-axis direction
Xc =Zc x tand
=Rn x {1 —tan(6/2)} x tan®: Formula 1

o Offset data in the Z-axis direction
Z'c=Rn+a=Rnx{1+tan(6/2)}: Formula 2
or
Z'c =2 x Rn-Zc: Formula 2'

] NoTE

To use the offset data table, use the formula 2' to calculate the
offset data.

@1 The offset data Xc, calculated using formula 1, and the
temporary offset data Zc, used for calculating the offset
data Z'c by formula 2' are summarized in the table in “Tool
Nose Radius Offset Data Table” (page 291) in this chap-
ter.

<I.D. Taper Cutting>

Rn:  Tool Nose Radius
Xc: Offset Data, X-Axis

Offset Data, Z-Axis

(Additional Cutting Amount)
Zc:  Offset Data for Angle 0

BEE—EBXEFES>EZFRX 2 TRkdDTLLIZE W,

L) Rl & b kS IXBEAEOBERXCH & OR2TZ875H
DIHIER Zc 2R3 & = (CFEALROBER Zc 1.
FNEN FHNEROBIE—BX" (201 R—Y) I
RUET,

%? (Data in Offset Data Table)
Wy 0:
0

Taper Angle, Measured
from the Z-Axis
Calculating Xc and Z'c
o Offset data in the X-axis direction
Xc =Zc x tand
= Rn x {1 —tan(6/2)} x tand: Formula 1
o Offset data in the Z-axis direction
Z'c=Rn+a=Rnx{1+tan(6/2)}: Formula 2
or
Z'c=2xRn-Zc:Formula 2'

] NoTE

To use the offset data table, use the formula 2' to calculate the
offset data.

m The offset data Xc, calculated using formula 1, and the
temporary offset data Zc, used for calculating the offset
data Z'c by formula 2' are summarized in the table in “Tool
Nose Radius Offset Data Table” (page 291) in this chap-
ter.
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HAERBEDHREEZEDKRDAFICDOWVWT

A% RFEIEDF A
- - - HEESRDBE T NIEIRED ICIITTE XTI,

T

Tool Nose Radius Offset Direction and Calculation of
Coordinate Values

Tool Nose Radius Offset Direction

The programmed shape is obtained if the imaginary tool nose
moves along the path indicated by the dotted lines.

] noTE

THOD A FAE. BIIRAEEERLEXT,

In the following diagrams, “A” represents O.D. cutting while “B”
represents |.D. cutting.

4-B

<SSO IEDAM

<= Offset Direction
1-A
1-B
4-A
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EIEDKDHH
HERMNRN =08 DEZDREDEEERDET,

Calculating Coordinate Values

To obtain the coordinate values of the individual axes when the
tool nose radius is Rn = 0.8.

1-A
0=40° Rn=0.8

=1 X z Point X Y4

a 50.0 a 50.0

b 60.0 -5.96 b 60.0 -5.96
Xc & Zc lFBEEE—ER LD Xc and Zc are found in the offset data table:
cCE: Point c:
Xc = 0.4269 = 0.427 Xc =0.4269 ~ 0.427
X =150.0-(2x0.427) = 49.146 X=50.0-(2x0.427) = 49.146
c &2 (X49.146, Z0) Point ¢ (X49.146, Z0)
d=: Point d:
Zc = 0.5088 = 0.509 Zc =0.5088 ~ 0.509
Z =-5.96 — 0.509 = —-6.469 Z=-5.96 - 0.509 = -6.469
d = (X60.0, Z—6.469) Point d (X60.0, Z-6.469)

1-B
0=30° Rn=0.8

=1 X 4 Point X z

a 50.0 0 a 50.0 0

b 43.08 -6.0 b 43.08 -6.0
Xc & Zc lIFBEEE—ER LD Xc and Zc are found in the offset data table:
cCH: Point c:
Xc= 0.3381 = 0.338 Xc=0.3381~0.338
X=50.0 + (2 x 0.338) = 50.676 X=50.0 + (2 x 0.338) = 50.676
c A (X50.676, Z0) Point ¢ (X50.676, Z0)
d=: Point d:
Zc = 0.5856 = 0.586 Zc =0.5856 ~ 0.586
/= -6.0-0.586 = -6.586 Z=-6.0-0.586 = -6.586
d = (X43.08, 7Z-6.586) Point d (X43.08, Z-6.586)

2-A
0=25° Rn=0.8

=1 X 4 Point X z

a 50.0 -10.0 a 50.0 -10.0

b 68.65 -30.0 b 68.65 -30.0

Zc [SHWIEE—BRLD

Zc is found in the offset data table:
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Zc = 0.6226 = 0.623

05
Z=-10.0-0.623 = -10.623
cH (><500 7-10.623)

o
‘,DT

Z = 23000623 = 30,623
d & (X68.65, 7-30.623)

Zc =0.6226 ~ 0.623
Point c:

=-10.0 - 0.623 =-10.623
Point ¢ (X50.0, Z-10.623)
Point d:
Z=-30.0-0.623 =-30.623
Point d (X68.65, Z-30.623)

= X y4
a 50.0 -10.0
b 34.38 -20.0
ZclFHEE—BRLD

Zc = 0.5245 = 0.525

cm

Z=-10.0-0.525 = —10.525
cH (><50.0, 7-10.525)

d=
Z= —20 0-0.525 = -20.525

d & (X34.38, Z-20.525)

3-A
= X Z
a 50.0 0
b 60.92 -15.0

0=38° Rn=0.8
Point X Z
a 50.0 -10.0
b 34.38 -20.0
Zc is found in the offset data table:
Zc =0.5245 ~ 0.525
Point c:
Z=-10.0 - 0.525 =-10.525
Point ¢ (X50.0, Z-10.525)
Point d:
Z=-20.0-0.525 =-20.525
Point d (X34.38, Z-20.525)
06=20° Rn=0.8
Point X Z
a 50.0 0
b 60.92 -15.0

Xc lFBEE—EBXR LD

Xc = 0.2398 = 0.240

cm

X = 50.0 - (2 x 0.240) = 49.52
c 5= (X49.52, Z0)

Xc is found in the offset data table:
Xc =0.2398 ~ 0.240

Point c:

X =50.0 - (2 x 0.240) = 49.52
Point ¢ (X49.52, Z0)
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dm:
X = 60.92 — (2 x 0.240) = 60.44
d & (X60.44, Z-15.0)

Point d:
X =60.92 - (2 x 0.240) = 60.44
Point d (X60.44, Z-15.0)

6=40° Rn=0.8

3-B
= X y4
a 50.0 0
b 33.22 -10.0

Xc IFBIEE—EBRLD

Xc = 0.4269 = 0.427

cCE:

X =50.0 + (2 x 0.427) = 50.854
c & (X50.854, 20)

dm:

X = 33.22 + (2 x 0.427) = 34.074
d & (X34.074, Z-10.0)

4-A
=1 X Y4
a 50.0 -10.0
b 62.98 -20.0

Xc & Zc I3BEEE—&EXR LD
o=

Zc = 0.5630 = 0.563
Z=-10.0-0.563 = -10.563
c & (X50.0, Z-10.563)

Point X Z
a 50.0 0
b 33.22 -10.0
Xc is found in the offset data table:
Xc =0.4269 ~ 0.427
Point c:
X =50.0 + (2 x 0.427) = 50.854
Point ¢ (X50.854, Z0)
Point d:
X =33.22+(2x0.427) = 34.074
Point d (X34.074, Z-10.0)
06=33° Rn=0.8
Point X Z
a 50.0 -10.0
b 62.98 -20.0

Xc and Zc are found in the offset data table:

Point c:

Zc =0.5630 ~ 0.563
Z=-10.0 - 0.563 = -10.563
Point ¢ (X50.0, Z-10.563)
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d &
Xc = 0.3656 = 0.366
X = 62.98 (2 x 0.366) = 62.248

d & (X62.248, 7Z-20.0)

Xc

Zc & Xc IZHEE—BERLD

Zc = 0.5088 = 0.509

cm:

Zc=2xRn-Zc =2x0.8-0.509 = 1.091
Z=-10.0-1.091 = —11.091

c = (X50.0,Z-11.091)

4-B
& X z
a 50.0 -10.0
b 35.72 -15.0
Xc & Zec I3HEE—BXRLD
cH:
Zc = 0.3835 = 0.384
Z=-10.0-0.384 = —10.384
c 5= (X50.0, Z-10.384)
dm:
Xc = 0.5477 = 0.548
X = 3572 + (2 x 0.548) = 36.816
d & (X36.816, Z-15.0)
5-A
d
& X z
a 50.0 -10.0
b 24.82 -25.0

Point d:

Xc = 0.3656 ~ 0.366

X =62.98 (2 x 0.366) = 62.248
Point d (X62.248, Z-20.0)

6=55° Rn=0.8

Point X Z
a 50.0 -10.0
b 35.72 -15.0
Xc and Zc are found in the offset data table:
Point c:
Zc =0.3835~0.384
Z=-10.0-0.384 =-10.384
Point ¢ (X50.0, Z-10.384)
Point d:
Xc =0.5477 ~ 0.548
X =35.72+ (2 x0.548) = 36.816
Point d (X36.816, Z-15.0)
40°
a
Z'c
06=40° Rn=0.8
Point X Z
a 50.0 -10.0
b 24.82 -25.0

Zc and Xc are found in the offset data table:
Zc =0.5088 ~ 0.509

Point c:

Z'c=2xRn-Zc =2x0.8-0.509 =1.091
Z=-10.0-1.091 = -11.091

Point ¢ (X50.0, Z-11.091)
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dm:

Xc = 0.4269 = 0.427

X = 24.82 — (2 x 0.427) = 23.966
Z=-250-(2xRn)=-250-1.6=-26.6
d & (X23.966, 7Z—26.6)

Point d:

Xc =0.4269 ~ 0.427

X =24.82 - (2 x0.427) = 23.966
Z=-250-(2xRn)=-25.0-1.6=-26.6
Point d (X23.966, Z-26.6)

5-B Xc

0=30° Rn=0.8
= X 4 Point X 4
a 50.0 -10.0 a 50.0 -10.0
b 61.54 —20.0 b 61.54 -20.0
Zc EXCIFBEE—ER LD Zc and Xc are found in the offset data table:
Zc = 0.5856 = 0.586 Zc =0.5856 ~ 0.586
cH: Point c:
Zc=2xRn-Zc=2x0.8-0.586 Zc=2xRn-Zc=2x0.8-0.586
=1.014 =1.014
Z=-10.0-1.014 = -11.014 Z=-10.0-1.014=-11.014
c & (X50.0, Z-11.014) Point ¢ (X50.0, Z-11.014)
d=: Point d:
Xc = 0.3381 = 0.338 Xc=0.3381~0.338
X =6154 + (2 x0.338) = 62.216 X =61.54 + (2 x0.338) =62.216
Z=-200-(2xRn)=-200-16=-216 =-20.0-(2xRn)=-20.0-1.6=-21.6
d & (X62.216, Z-21.6) Point d (X62.216, Z-21.6)
6-A
0=35° Rn=0.8
= X V4 Point X Z
a 50.0 -10.0 a 50.0 -10.0
b 40.0 ~17.14 b 40.0 -17.14

ZclIHEE—ERELD
Zc = 0.5478 = 0.548
cH:

Zc=2xRn-Zc=2x%x0.8-0.548 = 1.052

Z=-10.0-1.052 = -11.052
c & (X50.0, Z-11.052)

Zc is found in the offset data table:

Zc=0.5478 =~ 0.548

Point c:

Zc=2xRn-2Zc=2x0.8-0.548 =1.052
=-10.0 - 1.052 = -11.052
Point ¢ (X50.0, Z-11.052)
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dms Point d:
Z=-1714-1.052 = -18.192 Z=-17.14-1.052 = -18.192
d & (X40.0, Z-18.192) Point d (X40.0, Z-18.192)
6-B Z'c
452 0=45° Rn=0.8
I X z Point X z
a 50.0 -10.0 a 50.0 -10.0
b 60.0 -15.0 b 60.0 -15.0

Zc lFHEE—BXRLD

Zc = 0.4686 = 0.469

cm:

/Zc=2xRn-Zc
=2x0.8-0.469 = 1.131
Z=-100-1.131 = -11.131
c = (X50.0,Z-11.131)
dm=:

Z=-150-1.131 = -16.131
d & (X60.0, Z-16.131)

Zc is found in the offset data table:
Zc = 0.4686 ~ 0.469

Point c:

Z'c=2xRn-Zc
=2x0.8-0.469=1.131
Z=-10.0-1.131=-11.131
Point ¢ (X50.0, Z-11.131)

Point d:
Z=-15.0-1.131=-16.131

Point d (X60.0, Z-16.131)

2-2 70735 L% (FEHHE R #HIE)
Example Program (Manual Tool Nose Radius Offset)
fi : Example:
NE - RENMT 0.D. and I.D. cutting

4|60
$140
9|25

Rapid Traverse
<« {JHIXD

<HERZEZBWER
<Without taking into consideration the tool nose radius>

O1;

N1;

G50 S2000; ... eeereeeereeeeeeeeeeee e eer e ereeeeneens ©)
G00 T0101;

G96 S180 M03;

X46.0 Z20.0 MOB; ..o )
G01 20 F1.0; ®
X20.0 FOM5; oo @

G00 X34.0 21.0;

Cutting Feed

<A R0.4 DIFE
<Tool nose radius = 0.4 mm>

O1;
N1;
G50 S2000;

G00 T0101;
G96 S180 M03;

X46.0 220.0 M08;
G01 Z0 F1.0;
X20.0 FO.15;
G00 X33.532 71.0;
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G011 X40.0 Z-2.0; wooeeeeeieieee e ® G01 X40.0 Z-2.234;
15,0 ot @ Z-15.0;

DG Y A SRR X42.094;

X60.0 Z-20.0; oreeeiieeieeeee e ©) X60.0 Z-20.169;
GO0 X200.0 Z100.0;...ceveeiiriniiieieiieeeeee e e ~............. G00X200.02100.0;
MO1; MO1;

N2; N2;

G50 S2500;..uuueeeeeeiiriieeeeeeiieee e (®) G50 S2500;

GO00 T0202; G00 T0202;

G96 S200 M03; G96 S200 MO03;
X31.0 Z20.0; weeeeieieeeeeeeeeeeeee e @ ... X31.468 Z20.0;

GOT Z1.0 FA.0; e ® G01Z1.0 F1.0;
X25.0 Z-2.0 FO.15; cooimiieiiieeeeeee e X25.0 Z-2.234 F0.15;
Z12. 113, s ® Z-12.282;

X15.0 Z-15.0; ooeiieieeeee e X15.586 Z-15.0;
KO oo ———————————— @.............. Xo.s8:

GO0 U—=1.0 Z20.0; wevvrrieeeieieeeeeeeeeeee e G00 U-1.0 Z20.0;
X200.0 Z100.0; coveeeeeeeeeeeeeeeeeeee e o............. X200.02z100.0;
MO1; MO1;

[ s tJ noTE

‘. PRBHEREFHELLETT, Underlined “_____” coordinate values include offset data.
B Xx33.532 B X33.532

0 =45°Rn =04 0=45°Rn=04

Xc FHEE—ERELD
Xc =0.2343 = 0.234
X =400-2 (2.0 + 1.0 + 0.234)

Xc is found in the offset data table:
Xc =0.2343 ~0.234
X=40.0-2(2.0+ 1.0 +0.234)

= 33.532 = 33.532

s ] noTE

XIFERESTY, Value X should be given in diameters.
® z-2.234 ® z-2234

0=45°Rn =04 0=45°Rn=04

ZclFHIEE—BRLD Zc is found in the offset data table:

Zc = 0.2343 = 0.234
Z=0-20-0.234

Zc=0.2343~0.234
Z=0-20-0.234

= -2.234 =-2.234
2c=0.234
X42.094 X42.094

6 =60°Rn =04

Xc IHEE—BRELD

Xc = 0.29282 = 0.2928
8.66 = 5 x tan60°

X =60.0-2(8.66 + 0.2928)
= 42.094

as

0=60°Rn=04

Xc is found in the offset data table:
Xc =0.29282 ~ 0.2928

8.66 = 5 x tan60°

X =60.0 -2 (8.66 +0.2928)
=42.094

] NoTE

XIFERERTY,

Value X should be given in diameters.
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Xc FHEB—BRLD
Xc = 0.2928 = 0.293
X =15.0 + (2 x 0.293)
= 15.586

290 MANUAL TOOL NOSE RADIUS OFFSET
® Z7-20.169 ® Z7-20.169
0=60°Rn =04 0=60°Rn=0.4
ZcldEEE—E8XRLD Zc is found in the offset data table:
Zc =0.1690 = 0.169 Zc=0.1690 =~ 0.169
Z=-15.0-5.0-0.169 Z=-150-5.0-0.169
= _-20.169 =-20.169
o >
g ‘
8.66,
Zc=0.169 | ) ; :
o 80
Xc = 0.2928
7-15.0
@ Xx31.468 @ X31.468
0=45°Rn =04 0=45°Rn=04
XcldmEE—EXRLD Xc is found in the offset data table:
Xc = 0.2343 = 0.234 Xc=0.2343~0.234
X =250 +2 (2.0 + 1.0 + 0.234) X=250+2(2.0+1.0+0.234)
= 31.468 =31.468
B2 &5 130 X EBEERERU T, The X coordinates of points 12 and 13 are the same.
] ue ] noTE
X IFERESTT, Value X should be given in diameters.
7-2.234 7-2.234
0=45°Rn =04 0=45°Rn=04
ZcldEEE—E8XRLD Zc is found in the offset data table:
Zc =0.2343 = 0.234 Zc=0.2343 ~0.234
Z=0-20-0.234 Z=0-20-0.234
=-2234 =-2.234
® z-12.282 ® z-12.282
0=60°Rn =04 0=60°Rn=0.4
ZcIFHEE—EBXRLD Zc is found in the offset data table:
Zc =0.1690 = 0.169 Zc =0.1690 ~ 0.169
2.887 = 5 x tan30° 2.887 = 5 x tan30°
Z=-15.0 + 2.887 - 0.169 =-15.0 +2.887 - 0.169
=-12.282 =-12.282
X15.586 X15.586
0=60°Rn =04 0=60°Rn=0.4

Xc is found in the offset data table:
Xc =0.2928 ~ 0.293

X=15.0 + (2 x 0.293)

= 15.586
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Zc=0.169,

&
-
@ Xo0.8 @ X0.8
“XO" ZERT D E. RADELSIT, AEDORE & EHD If “X0” is specified in this block, the tool tip moves beyond
EERAEIEICE>TLEVWETD, the spindle center line. In this position, the cutting edge
UieM> T, NERDLEITEHFOLIDFFOMERTE direction does not correspond to the rotating direction of
SUES, the spindle (workpiece).
Rh=04 Therefore, in this block, the X coordinate must be away
X=2x04=0.8 from the spindle center line by the nose radius.
Rn=04
X=2x04=0.8
XO'DEE X0.8" D &=
In the case of XO0: In the case of X0.8:
7= =7
Workpiece Workpiece (X0.8, 2-15.0)
(X0, Z-15.0)
T _
Spindle Center b1

A
Fig. A
HIESE
Offset Data
FHAXRDBEE—ER Tool Nose Radius Offset Data Table
AE 0 H 1°~45° DIFEIF. ROERO X, Z THE RFHIE Find the required offset data.
EZRULTLLEE W, Use the left column Nose R (X, Z) if the taper angle is 1° to 45°.
AE 0 H45° ~ 89° DIHFEIE. ROAMID Z X THH RMIE  Use the right column Nose R (Z, X) if the taper angle is 45° to
EERLTLLEZ W, 89°.
H%ER H%ER
0 Nose R 0.4 0.5 0.8 1.0 1.2 Nose R 0
] X .006921 .008651 .013842 .0173083 .020763 Z 89
Z .396509 495636 . 793019 991273 1.189528 X
X .010337 .012922 .020675 .025843 .031012 Z
1°30' 88°30'
Z 394764 493455 .789527 .986909 1.184291 X
X .013724 .017156 .027449 .034311 .041173 Z
2° 88°
Z .393018 491272 786036 982545 1.179054 X
X .017083 .021354 .034167 .042708 .051250 Z
2°30' 87°30'
Z 391272 489090 .782544 978180 1.173816 X
X .020414 .025518 .040828 .051035 .061243 Z
3° 87°
Z .389526 486907 779051 973814 1.168577 X




FEIFIT RAIE

292 MANUAL TOOL NOSE RADIUS OFFSET
HA%ER HA%R
0 Nose R 0.4 0.5 0.8 1.0 1.2 Noso R 0
X .023718 029647 047435 .059294 071153 Z
3°30' 86°30'
Z 387779 484724 775558 .969447 1.163337 X
X .026994 033742 .053988 067485 .080982 Z o
40 O
Z .386032 482540 772063 .965079 1.158095 X
X .030244 .037805 .060488 075610 .090731 Z
4°30' 85°30'
Z 384284 480355 768568 .960710 1.152852 X
X .033468 041834 .066935 .083669 100403 Z o
50 50
Z .382536 478170 765071 .956339 1.147607 X
X .036666 045832 .073331 091664 109997 Z
5°30' 84°30'
Z .380787 475983 761573 951967 1.142360 X
X .039838 049798 079677 .099596 119515 Z
6° 84°
Z .379037 473796 758074 947592 1.137111 X
X .042986 .053733 .085973 107466 128959 Z
6°30' 83°30'
Z 377286 471608 754573 943216 1.131859 X
X .046110 057637 .092220 115275 138330 Z 6
70 o
Z 375535 469419 751070 938837 1.126605 X
X .049209 061512 .098419 123024 147628 Z
7°30' 82°30'
Z 373783 467228 747565 934457 1.121348 X
o X 052285 065357 104571 130713 156856 Z o
Z 372029 465037 744059 .930073 1.116088 X
X .055338 069172 110676 138345 166014 Z
8°30' 81°30'
z 370275 472844 740550 .925687 1.110825 X
X .058368 072960 116735 145919 175103 Z
ge 81°
z 1368519 460649 737039 921298 1.105558 X
X 061375 076719 122750 153438 184125 Z
9°30' 80°30'
z 366763 458453 733525 .916906 1.100288 X
. X .064360 .080450 128720 160900 193080 Z .
z .365005 456256 730009 912511 1.095014 X
X 067324 084154 134647 168309 201971 Z
10°30' 79°30
Z 363245 454056 726490 908113 1.089735 X
» X .070265 087832 140531 175664 210796 Z .
o 7 o
Z 361484 451855 722969 903711 1.084453 X
X .073186 091483 146373 182966 219559 Z
11°30' 78°30'
Z 359722 449653 719444 .899305 1.079166 X
X .076086 095108 152173 190216 228259 Z
120 78°
Z 357958 447448 715917 .894896 1.073875 X
X .078966 .098708 157932 197415 236898 Z
12°30' 77°30
Z 356193 445241 712386 .890482 1.068579 X
X .081826 102282 163651 204564 245477 Z
13° 77°
Z 354426 443032 708852 .886064 1.063277 X
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F%R F%R
0 Nose R 0.4 0.5 0.8 1.0 1.2 Nose R 0
X .084665 .105832 169331 21