SHHSOHNANJI NG SWANSOFT

SWAN NC SIMULATION
SOFTWARE

MITSUBISHI SYSTEM
INSTRACTION OF OPERATION AND
PROGRAMMING

Nanjing Swan Software Technology Co.,Ltd.
Version 05/2007



PREFACE

Nanjing Swan Software Technology Company specidlize visualized
software, mainly provides following services: CADAD NC simulation,
popularization and application of UG’s key techmgylo

Oriented to factory’s product research and inn@vatiour company supply
customers with services which are highly in accoecgato their individual demands
i.e.overal design of product, technique consulatiguadratic research(second
development service). We also develope CAD&CAM wafe , numerical-cotrolled
system, and the technolgy of surface simulation.sidss, we provide
UG-software-based quadratic research service, wbah help companys establish
their own strandard design prosedure so as to ntt meduce new product’s
researching period and designing cost but alsoawgothe quality of product-design.

FANCUC, SINUERIK, MITSUBISHI,GSK,HNC,KND,DASEN,WAd
processing simulation software ,developed by Manfwan Software Technology
Co.,Ltd are all based on both colleges’ teachirdyraachine factories’ manufacturing
experience. By using this software, we can attaénaim of enabling students to have
the experience of practical manipulation on a lgrgeduced cost.

Nanjing Swan Software Technology Company
05/2007
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CHAPTER1 SUMMARY OF SWAN NC SIMULATION

SOFTWARE
1.1 BRIEFINTOUCTION OF THE SOFTWARE

Based on factories’ manufacturing and collegesthewsy experience, Nanjing Swan
Software Technology Co., Ltd developed the follayvisoftware: FANUC, SIMUMERIK,
MITSUBISHI, GSK, HNK, KND, DASEN, and simulation §ware. Through which, we can
attain the aim of enabling students to have theeespce of practical manipulation on a
largely-reduced cost.

Swan series NC simulation software can be furtlderéded in 8 major types, 28systems
and 62 controlling surfaces. Equipped with FANUGQYISBMERIK, MITSUBISHI, GSK, HNK,
KND, DASEN software, swan NC simulation software ¢elp students to learn operation of NC
milling tool, lathe and machining center of eackteyn. Meanwhlie CAM NC program can be
programmed or read in by manual.By internet teagtéachers can have the first-hand

information of their students’current manipulaticandition .

1.2 FUNCTION OF THE SOFTWARE
1.2.1 CONTROLER

1. The screen configrations can be realized anti@ffunctions are the same with  CNC
machine used in the industrial system.

2. Interprets NC codes and edits cutting feed comamaf machine real-timely.

3. Operation panels are similar with the real N&hine can be provided.

4. Single brick operation automatic operation,editing pattern,dry running,aaan.

5. Rate of travel adjusting, change over switchraf millimeter pulse.
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Fig.1.2-1 E60 M(milling machine)

(1) Choose the blank function key at the left tool feam

(2) Choose reference mandril.

(3) Choose ordinance of reference mandril and thickakspacer gauge.

(4) Preset workpiecedirectly and confirm that accordmgpecial hint on the bottom-left of
window.

(5) Coordinate Z workpiece nullpoint = current coordinZ — length of reference mandril —

thickness of spacer gauge.

(6) Putthe output:Z Y. X axes workpiece nullpoint into G54G59.
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Fig.1.2-2 E68 T(lathe)

1.2.2 FUNCTON INTRODUCTION

*

The first domestic NC simulation software whean be downloaded and updated

automatically for free.

*
*

Vivid 3DM NC machine and operation panels.
Support ISO-1056 preparatory function cé@code . secondary function codeM code)

and other operation codes.

*
*

X Ok b O % Ok b Ok % % b %

Support system self-defining code and cannelicyc
Callin CAD/CAM postposition tailor file such &G. PRO-E Mastercam directly for

simulation to processing.

Windows macro record and playback.

AVI files record and playback.

Placement and mounting of workpiece.

toochange mechanical handquare-tool rest all direction- tool rest.
rectifying tool by benchmarkrectifying tool by test cutting .
Components cuttingwith processing coolantprocessing soundscrap iron and so on.
Tools such as edge detect@pacer gauge micrometer caliber rule.
Adopt data base management tools and perfornEareeneter library.
There are many kinds of tools.

Support custom-defined tool function.

3DM measurement function of processed model.

Measurement of components roughness based timggo@rameter of tools.
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CHAPTER 2 OPERATIONSOF SWANSC NC

SIMULATION SOFTWARE

2.1 STARTUPINTERFACE OF THE SOFTWARE
2.1.1 STARTUP INTERFACE OF PROBATIONAL VERSION

PC ) CHC System
Network i]{m:—zl T ;J

i

Demo

Try b

Fig. 2.1-1
(1) Choose PROBATIONAL VERSION in the left documentfre.
(2) Click the left window to choose NC system needed.
(3) You can also select Super Demo if needed.

(4) Click Try It to login system interface after choase system.

2.1.2 STARTUPINTERFACE OF NETWORK VERSION

CHC Sy=tem

|mwc-21T =i

U=zer Paz=word

iice _v:j i***

¥ Eemember my ID
L ¥ Remember my Pazsword

B Delete my 1D and Password

Serverilgz. 165.0.5 vi Sign in b

Fig. 2.1-2
(1) Choose NETWORK in the left document frame.
(2) Choose the name of system needed in the top baefaaright.
(3) Choose your custom name and input password ingtsvitow frames.
(4) Choose between Remember Me and Remember My Password

(5) Input the IP address of server.
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(6) Click Sign in to login system interface.
(7) Startup SSCNCSRV.exe to login the main interfacBEBRVER,as the following Fig. show:

ar27ar EILTIRASISE RETLRZITAT

JRe  @%DE A %
Wzl ez BSEEHC knlbonn: Swun8oll CHE Munilur

Fig. 2.1-3
ol
(8) After click the icon“CUSTOM STATUS i in toolbar, it will show all the custom

status,as the following graph show:

Hatwerle Vser Fxare mitor Besmimation Test Cantrs

P - L I
SGmes IRy LERCe 4 S

5. | Vsar mame Login tins [ saten IP addrass Last_infermation

Ready Connected: O
Fig. 2.1-4
(9) Choose a custom in Custom Statue List,and thek tlieicon "SET TEACHER'S

oy
COMPUTER' . to set it Teacher's Computer.

(10) After click the icon "CUSTOM MANAGEMENT E , a dialog box " CUSTOM
MANAGEMENT " will pop-up,as the following graph sho
Add custom name and its authority in the dialog bog by one or by batch.

a. In one by one pattern, input custom name ,naawet code and code confirmation,and also
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you can set necessary authority then clik SAVE.
b. In batch pattern, input start numbering and remalh customs, and also you can set necessary
authority then clik SAVE.

Lises management
Usename | Mame- | Modiy sytter parsen | Modiy mask standard | User menage. . | Scom ses Oine-tg-one adking | Basch adding |

mF‘:h:f Paler none nong none none

BBwh  Bush nicr nors nore nane Usemame |
Bhery Cheny nons none none none
Hare
Pazsword
Cordum
Usex zefect priviege

™ Wodly spstem parareiar
I~ Moy matk slandad
I Uses mansgesment

[ Scoe saich

< »

Deiste |  Dilete ot td [ sawe ul

Fig. 2.1-5
2.1.3SINGLE MACHINE VERSION STARTUPINTERFACE

PC CHC System
|mwc-z1T |

{+ MAC Encryption

Network

Demo

(" Saftdag Eneryption

Run

Fig. 2.1-6
(1) Choose SINGLE MACHINE VERSION in the left documératme.
(2) Choose the name of system needed in the rightbanef
(3) Select one option between PC Encryption and Sofitfagyption.
(4) Click Run to login system interface.
2.2 SETUPOF TOOLBARAND MENU
All the commands can be executed from the leftdaoin the window.System will show the name
of its function when cursor points each button,arehnwhile the tip help of the function will be
showed in the bottom statue bar.

Brief introduction of toolbar



DSetup new NC file

\}Open saved file(such NC file)
3Save file(such as NC file)

=3

\-"Save as

@Machine parametar
\"j-FCutter library management

ELPattern of workpiece display

@"Choose size of workblank and coordinate

of workpiece

:JOpen/cIose machine door
';IirScrap iron display

@Screen arrangechange screen arrange

function by fixed sequence

=L Whole screen zoom up

tl Whole screen zoom down
RScreen zoom up,zoom down
“/ Screen translation

L

= Screen revolve

X )

I £X-Z plane selection

f
. £Y-Z plane selection

f
L 2Y-X Plane selection
R
Machine encloser swich
4 Workpiece measurement
F
& voice controler
@' Coordinate display
'."!'r )
w1 Jacket water display
®Workblank display
QComponent display
Clarity display
- :
=LACT display
13n Display tools spacing number
1 Cutter display
T{hCutter path
i
\}Online help
'I_'“:]REC parameter setup
EiREC start

EiREC stop

= teaching start/stop
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23 FILE MANAGEMENT MENU

Program file (*:NC). tool file (*.ct) and workblank file(*.wp) callin and save and relevant
function,such as the function used to open or dat@ file where NC code editing process is put.
@Open Open respective dialog box to choose the codedixled to disply the NC code in
window. Process step into auto way automaticaligrafhole code is loaded; Schedule of code is
showed on the bottom of screen.

|:|New : Delete NC code being edited and loaded.If cod#esrmted system will register that

whether to save the code.

'@Save : Save the code edited on the screen.If executedhisnand to new loaded existing file

nothing will be changed and system will ask foreavrfile name in despite of whether the file is
loaded just now.

S5elect File to S5ave §|

HC Code File SLEMENSAER10. MEF

Froject Infe File:

#11 | Ok I Cancel

Fig.2.3-1

3
M?Save as: Save a file with a new file name known to the émgshame.

Load project file
Save all the relevant data filesgwpng ct) into a engineering file (extension namiej), called
project file. This function is used to load savie ih new condition..

o iy
Look in: | [D My Documents ﬂ |‘j< -.-
|y Baby Pictures uﬂMy Pictures @M\; Videos
[T)Boggle Supreme Documents  [C)My QQ Files [CIPADGen
I Downloads [CIMy Received Files =00
@Fax @My Skype Content @Symantec
)My Albums [T My Skype Pictures vy
@My Music [C3IMy Skype Received Files @M\; Sharing Ft
[{ ] 1 | [ >]
Files of type: |Ea-:aminee information file(* xds) j Cancel

Fig.2.3-2

Project file save
This function save all the handled data into fileblamx block on screen can be modified.
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2.3.1MACHINE PARAMETER

a. Machine parameter setup

Drag dieblock of diago box“Parameter Setup”to cleamgpropriate toochange rate.

Ereferences §

CHC Operation | Envionment variables | Speed settings |

[7 Close the machine’ = door if the NC system isn't in the Sia

[~ Stop main spindle after changing tool
¥ Fauze coolant during changing tool

Modify speed of changing teol

Slow 7J Fast

Select tool post
(% Vertical tool post

" Horizontal tool post

fault =zettin

Fig.2.3-3

Preferences §

CFC Operation Progesnming | Enviomment varisbles | Speed settings |

Pulze Combination Programming

If the option checked, the number without decimal in the
program will be processed as a pulse, such as

"RI00" that actually refers to "0 17 otherwise, "X100"
iz the same az "K100.07

[" Fulse Combination Programming

£ault settiz] 0k Caneel

Fig.2.3-4
Click“Color Choose"to change background color ofchiae.

Ereferences

(X

CHC Operation Enwiomment wariables ]speea settings]

Background Coler

-

Panel Tips

[” Flease reboot this application after the Panel Tips
option iz checked . For the network wersiom,
the option will be controlled by the server when the

Execute multiply the same program

[" Execute multiply the same program at one time 1f the
option checked

fault sattin| Ol Cancel

Fig.2.3-5
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Adjust“Processing Drawing Display Acceleration"aBisplay Precision”to gain appropriate
speed of service of simulation software.

Ereferences §

CHC Operation | Envionment variables Speed settines |

Operation step size

Operation graphic accelerate

Home ———— J
' ' ' ' i

Display precision

fault sattin| Ol Cancel

Fig.2.3-6
b.Display color
Click “Confirm” after choose feeding route and aodd machineing.
Color Settings g|
Path Color Part Color

(Doutle click to modify) (Double click to modify)

[ S T1
/| 12 I
HE 1 13
1 14 I I
/1 1 1 1
T /1 1
I /1 m
/3 1 /1 18

v Use Metal Color

Defanlt zettings Default settings

¥ Display the path trawelled in rapid traverse with dott

Cancel

L

Fig.2.3-7

2.32CUTTER MANAGEMENT

a. Milling machine

10
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Tool Fanagement X
Tool List Tosl Graphics

[0 | Wame | Type | Length |Diameter [Round . | RPM | Rate |

[ 4 EndC,.. 120,00 12.00 0.00 0 0,00

2 120, 00 i N

003 T3 Dome 12000 12.00 4.00 a .00

004 T4 Drill... 120,00 1200 0.00 o 0.00

005 T5  Berin.. 12000 12,00 0.00 o 0.00

008 TE  Tappi 1000 1700 0.00 a 000

o7 TT Face ... 100,00  80.00 0.00 o 0.00

hidd Tnto Magazine
— Tz = Mount Tosl Setting
Add )
0 [ Load Tosl Infs File
nz 02
Wlleio 03 03 Mount Tool
4 0
Medi £y gg gg [
e || &

Tool Mansgement | Tosl Magarine

Add

(2).Input the number of tool

(2).Input the name of tool

(3). End-milling tools buttonhead toolsdome-end toolsaiguilles boring tools can be choosed.
(4). Diameter length of tool hoder rotation rate cutting feeding rate can be defined.
(5).Click“Confirm”to add them to tool managemeturéry.

Add tool to chief axes

(1).Choose the tool needed in the tool data-basd, as tool “01”.

(2).Press mouse left key and hode it, then ptdl ihachine library.

(3).Add to top rest, then click “confirm”.

Tool Nagazine Nanagement ﬁl
Tocl Tool Graph

Wo. | Weme | Type | Length | Diemeter | Midth | Feed ... | Rotat... |Cut... |C

001 Tooll  Exter 160. 000 - 25 000 [ 0000 zen

il Teol?  Exter... 160,000 - 25,000 o 0,000 280...

003 Tool3  Serewsr 160000 15000 i 0000 280

Toold i B0, 000

005 Tool5  Borin 160. 000 12000 i 0000 48000 1

008 Tool®  Cutti... 160,000 - 25,000 o 0,000 2E0...

ilig Teol?  Inmer... 160,000 - 8.000 0 0.000 40,000 1

008 Tool8  Inmer... 160000 - 15. 000 i 0.000 41,53 1

009 Teold  Exter... 160,000 - 25,000 0 0000 ZED... -

< >

Wagarine Wachine Taol add to tool head |

Ha. Hane
hdd I Select Tool Rest Bl G

Load Tool Information

T gg
] ! Move To Position
o EY o5 remove
i)
g, o7
_swe || |2 Concel

Fig.2.3-9
add
(2). Input the number of tool.
(2). Input the name of tool.
(3). billmpse tool cutting off tool internal tool aiguille. boring tool screw tap screwthread
tool. internal screwthread toolinternal circle tool can be choosed.
(4).Many kinds of cutting bladeside length of cutting bladethicknesscan be defined.
(5). Click“Confirm”to add them to tool managemeibtéry.

11
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Internal circle tool adding
(1)Click“add”, popup diago box“add tool” as the fowing graph shaw

ADD TOOL
Toed o Teel Tedd

Tool body vpe: mdemal cicle Body Parameter
- - oL 15—
I 1 Dinmater ’_
7 e
[renl
! Fev ’g_
Rae ,D_

Blade Type

s=EEED
==

Ellade Diiameter

I O
l Ok I Carcel I
Fig. 2.3-10

(2)Choose bull-nose tool in diago box“add tedtien popup “tool’ as the fowing graph shaw

SRDCH ]

Tool Type

Type | s Jl | I | h o |£ | ¢ | Seraw l Hrench
SREOCH IDI0E0E 10 1o T n & 1o 180 W2 . S¥2.5 TB
SEICH 1212F0 12 12 &0 12 L] 12 L50 B2.5x2.5 TB
SRICH 1EIGHIE 18 1] o0 18 1 18 LEQ B2.5x2.5 T8
SRICH IBIGHOS 18 16 100 16 12 16 L50 N3xE TID
SRICH 2020K05 20 20 125 20 14 20 150 o8 Ti0
150 B3.5
150 M35

SEDCY 2020R05 20 20 125 20 15 20 .5x8.8 TIS
SEDCH 2525m10 25 25 150 25 11.5 20 .5x8.8 TIS

‘.

| ™

~Insert Info-

Tools Type: I
Insert Type
d

ol

dl
Material !
i

Tool Illustration

Cancal

Fig. 2.3-11
(3)Choose the tool needed indiago “t_ .. __._ _______em”, then reverse back to “add tool"to

input the number of tool and the name of tool.

Add tool to chief axes

(1) .Choose the tool needed in the tool data-tsagsy as tool “01”".
(2). Press mouse left key and hode it, then ptdl ihachine library.
(3). Add to top rest, then click “confirm”.

2.3.3WORKPIECE PARAMETER AND ACCESSORY

a. milling machine

12
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Size of workblank coordinate of workpiece

Yorkpiece Setting @

i Cylinder

Workpiece material

|08F Low carbon steel j Load workpiece file

[” Reposition Ref. point

[™ Replace workpiece Cancel
Fig. 2.3-12

(1)Define the length ,width and highness of workkland its material.
(2)Define orgin of workpiece X Y. Z.
(3)select changing machining orgirthanging workpiece.

b.Lathe

Workpiece Settings El

(¥ Bar " Tube Load workpiece file

¥ Replace worlpiece

[T Tailstock Tailstock |

Cancel
Fig. 2.3-13

(1)Define workblank type, length, diameter anchitsterial.
(2)Define fixture.

(3)Choose tailstock.
Choose workholding fixture

13
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Clamp Setting

Clamp Types
(¢ Step clam [ Edge clamp { Vise

Caneel

Fig. 2.3-14

Workpiece placement

Place workpiece

¥ direction (mm] ¥ direction(mm] Rotate (Angle)
-100 4 #| +100  -100 4| »| #1080 —gp < »| +90 Place |
-10 4| »| +10 =10 | »| +10 -10 «f «| +10

-1 4 «| 41 -1 4| ¢ +1 =1 4| ] +1

¥ directionimm] ¥ directionimm] Rotate (hnglel

0 ||:| ||:| Cancel |

Fig. 2.3-15
(1)Choose the placement of direction X.
(2)Choose the placement of direction Y.
(3)Choose the placement of angle.
(4)Press“Place”and"“Confirm”.
Edge detector measures null point of workpiecehsmse the edge detector needed in model list.

14



goperation manual SSCNC operation

Select Edge Finder @

Eceentricity Edze
Finder
Precizion: 0. 005mm

ME-420
i i HE-B10

115

Yo
f
|

Cancel

Fig. 2.3-16

Coolant Pipe Adjust 5@]

Fipe 1 Pipe 2
Axial Length Axial Length

= F[C]] # = [AIE]] *

Eadial Radial
- M|+ = o+
Fadial #ngle Fadial Angle
- o+ - o+
fxial Lenmgth fxial Length

= Mo+ - v+

Fig. 2.3-17

2.3.4 RAPID SIMULATIVE MACHINING

(1)Programme by EDIT.

(2)Choose tool.

(3)Choose workblank and workpiece null point.

(4)Placement mode AUTO.

(5)Press the key to rapid simulative machining auithmachining.

2.3.5WORKPIECE MEASUREMENT

Coolant pipe adjustirs,

e
o

Three modes of measurement
(1)Feature point.
(2)Feature line.

15
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(3)Distribution of roughness.

You can use Up, Down, Left and Right on keyboarth&asure size, also you can input value
into diago box..

Dimen=sion and. .. E'

H -450.000  Locate
1 -#50. 000

2 0. 000

Eomgh 5 5 Fa 0.00

Dimenzion BEF. Positionm

|Current work coordina -

[ A1l Dimensions

Fig. 2.3-18

2.3.6 REC PARAMETER SETUP

Three modes of REC area selection,setup as

Eecord Parameters

X

Record Area

Width [320
Pick
Height 200

[v Sawe the file then play it

[v Recording, record area flashing

Cancel

Fig. 2.3-19

2.3.7 WARING MESSAGE
E Output current message files E Output all message files
ﬂ Last day message ﬂ Next day message
ﬂ Delete current message files E Parameter setup

When click “Parameter set\?ﬁ‘, window “Info window parameter”will be appearance.

16
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Judgement Setting

Cut Score:

0 15 =et as no cut score,
20 15 zet az the maximum
cut =score

Owerroll Score

Overroll Seore |100

General Yarning 2
Progranming |2

Operation 2

General Error [3

1 bl ol

- P ing |3
Parameter Settings El FOErEmn
Operation Error [3
Font Color Setting
Generst NN <]
Buffer S1ze 2000
warnine [N <]
Moni tor _ZI Cancel ‘

Fig. 2.3-20 Font color setup Fig. 2.3-21 Gradeing standard

1. VULGAR WARINGS

Return to reference point!

Backoff measuring piercing point bar of spindle(faiting machine only)!
Program protection is locked out, and it's unabledit!

Program protection is locked out, and it's unabldelete program!

Modality is not bookedl Please book first!

Input format; X*** or Y*** or Z*** (FANUC measurement)!

Cutter parameter is incorrect!

There is a tool hasing this tool number, pleasatimew tool number!

No tool hasing this tool number in top rest!

Please backoff measuring piercing point bar bedoite-toochange!

Please choose the mode Autidit or DNC before open file!

The file is over the Max size,so it is unable tagal workpiece!

2. PROGRAMMING WARING

Search program no O****|

Program protection is locked out, and it's unabledit new program number!
3. MACHINE PPERATION WARING

Electric source is not opened or intense elegfrisitinavailable!

Spindle startup should be in JOGIND. INC or WHEEL mode!

Please close machine door!

Startup NCSTART then switch to AUTQ MDI. TEACHING or DNC mode!
4.VULGAR ERRORS

Please backoff spindle measurement piercing p@inbbfore startup NCSTART

17
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X direction overshoot

Y direction overshoot

Z direction overshoot

5. PROGRAMMING ERRORS

General G code and cyclic program are somethingntiger!

No O*** in program direction!

Cutter number is on-unit!

Radius compensation register number D is on-unit!

Length compensation register number H is on-unit!

Modality O*** is not booked! It can’t be deleted!

Vice program number is inexistence in subprogralth ca

Vice program number is error in subprogram call!

It is lack of value F in G code!

There is no straightaway leadingin in tool compénsa

There is no straightaway eduction in tool compeosat

6. MACHINE OPERATION ERRORS

Cutter comes up against workbench!

Measuring piercing point bar comes up against wemnkh!

End face comes up against workpiece!

Cutter comes up against holding fixture!

Spindle is not stared,tool collision!

Measuring piercing point bar comes up against tool!

Cutter collision! Please replace small type measgupiercing point bar or raise spindle!
Teacher sends examination questions to studenfi@ndshe can grade it which student finish
and send to teacher by Swan simulation networkeseflso teacher can control the machine
operation panel of student and tips of error messag

@ SSCHC Network server

Notwerke Vser Eearcize Homiter Fessimation Tezt Cuntrs
P . L I
SGmes IRy LERCe 4
5. | Vsar mame Login tins [ saten IP addrass Last_infermation
Df . Pater
Of... Bush
of Charry
< »
Ready Connected: O

Fig. 2.3-22 Network management
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CHAPTER 3 EZMotion-NC OPERATION
3.1 EZMotion-NC MACHINE PANEL OPERATION

Machine operation panel is on the bottom-right afdew, as the followinggraph show. The
panel composed with Choosing botton, Program Rygn@ntrol Switch and so on is used to
control the running status of machine.

TTIIIIIIIII
IIIIIIIIIIIIM

“;"H H “"E’“ 5 rw.
MENORY. HTEF L ,." ".I _ #
s ) @ e s0%,/ . |1-1H-

120%

OK POWER OFF

MODE-SELECT SPRDLE-OVERRIDE

SPINDLE.-MENW

B M. N - £, 3] =
Tl "= I, 1 1
t!'i-{r AToR 5. ZEW TEP
COOLANT-MENU
& a &
ol W
N oFF AITO

i3 NE-READY
o) RE-ALARM

Fig. 3.1—2 E68T (lathe)panel

E Program running startup.

@
PRG
STOR

Program running stop

Program running MOO stop.

AUTO: Auto-machining mode.

EDIT: Input and edit NC code by operation panetciily.

MDI: Manual data input..

MPG: Move mesa or tool in hand wheel mode.

HOME: Return to reference point.

JOG: Manual mode, Move mesa or tool manually and conotiisly.
JOG ING Manual pulse mode.
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MPG: Rapid hand wheel mode.
3.2EZMotion-NC SYSTEM OPERATION

NC system operation keyboard is at the top righteoof window,and its program display screen
is at the left. As the following graph shows:

MITSUBEEHI

L -]
-

MITSUBISHI

EZMotion-NC

-o]-o]-o]-<|-z ]
-] -z]=~]-oft
El- - -8
y E'I-Im o m »w @

E
H
[
il
H
7

-

o

B

&) =

-

Es “.ggﬂ.u -

Fig. 3.2—1 E60T(lathe)

MITSUBISHI

1EZMotion-N CE.ﬁB B

{-<]-o]-<]-<|-=} 1k
--]-»]-=]:~]of

CNCEZMotion-N

TDDRERE:

E
.
B

Fig. 3.2—1 E68M (milling machine)

321 KEYSTOKE INTRODUCTION

CAN
Modifier. Erase data which is in input region.

DELE
_TIDeIete key. Delete the data curor pointinQr delete a NC program or all the programs.
ok

Insert key. Insert the area behind curor with ddi&h is in the input region.

I
ElWithdraw and linefeed key. End input of a row adgnam and then feed line.

3.22 MANUAL OPERATION OF VIRTUAL NC MACHINE
1.START. STOPSPINDLE
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G
(1) Put mode knob at“JOG
L] -] £
SPDL SPDL SPDL
oW cow . i STOP .
(2) Pres to start the spindle, while pre to stop the spindle.

2.START PROGRAM AND MACHINE COMPONENT
(1) Choose a program under “EDIT”"mode or “AUTO"mdgdease consult following process)

L]
AUTO

(2) Put mode knob at"AUTO’

(3) Press

3.PROGRAM TEST RUN
Just run program, no cutting.
(1) Choose a program under “EDIT”"mode or “AUTO"mdgdease consult following process)

L]
AUTO

(2) Put mode knob at"AUTO!’

-]
A0S
INHIBT

(3) Pres

(4)Pres

4.SINGLE STEP RUN
(1) Choose a program under “EDIT"mode or “AUTO"mdgdease consult following process)

L]
AUTO

(2) Put mode knob at"AUTO’

-]
SMGL
BLOCK

(3)Put single step switc at‘ON”.

(4)Just one code block is executed every time E when program is running.

5.CHOOSE A PROGRAM

There are two methods to choese

SEARCH ACCORDING TO PROGRAM NUMBERING
(1) Choose“EDIT"mode

PRGRM
(2) Press to input letter“O”
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- 7
3) Press_':" to input nimber“7”. Search program nembered“O7”.

(4) Press curso " to search After found, “O7”is showed at the top right corner of screen
and“O7”NC program is on the screen.

=
BUTO

CHOOSE AUTO MODE

PRGRM
(1) Press to input letter “O”

- 7
(2) Press_':" to input number“7”. Input the numbering of progr&ov”.

PUT
(3) Press to start searching ."O7” is showed at the top mgrher of screen.

6.DELETE A PROGRAM
(1) Set mode at “EDIT”

PRGRM
(2) Press to input letter “O”

- 7
3) Press_':" to input number“7”. Key in the numbering of progréo be deleted “O7”.

DELET
(4) Press to delete “O7"NC program.

7.DELETEALL PROGRAMS
(1) Set mode at “EDIT”

PRGRM
(2) Press to input letter “O”
(3) Input“-9999”

DELET
(4) Press to delete all programs

8.SEARCH A SPECIFYED CODE
A specifyed code can be: a letteror a complete.cBdeh as “N0010", “M”, “F", “G03"and so
on. Searching is processed in current program.opleeation step:

(1) Set mode at*‘AUTO”or“EDIT”

PRIGRM
(2) Press

(3) Choose a NC program
(4) Input the needed letter or code, such as,"MF”, “G03”

(5) Press CURSOR " to search in current program.

9. EDIT NC PROGRAM (DELETE. INSERT. REPLACE)
(1> Set mode at‘EDIT”

PRGRM
(2) Select
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INSRT
(3) Input edited NC program name, such as“07”. P to edit.
(4) Move cursor

Method % Press PAGE t or " to turn page and press CURSOI t or 'l' to
move cursar
Method 2 Use the method serching a specifyed code to mogeicu

CAN
(5) Input data Click number/letter key by mous  is used to delete data in input region.
Delete. insert. replace

DELET _
Press to delete code pointted by cursor
Press to insert the place behind code specifyed by cuwdih data in input region.

ALTER
Press to replace code specifyed by cursor with datajpui region.
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CHAPTER 4 EZMotion programme

4.1 Position

Position command methods ; G90, G91
By using the G90 and G91 commands, it is possihéxecute the next coordinate commands
using absolute values or incremental values.
The R-designated circle radius and the centereotittle determined by I, J, K are always
incremental value commands.
G9D Xx1YylZz1 aol
G90 :Absolute value command
G91 :Incremental command
a :Additional axis
(1) Regardless of the current position, in the aliso
value mode, it is possible to move to the positibthe
workpiece coordinate system that was designated in
the program.
N 1 G90 GO0 X0 YO ;
In the incremental value mode, the current posiigon
the start point (0), and the movement is made tirdy
value determined by the program, and is expressed a
an incremental value.
N 2 G90 GO01 X200. Y50. F100;
N 2 G91 GO1 X200. Y50. F100;
Using the command from the 0 point in the workpiecerdinate system, it becomes the same
coordinate command value in either the absoluteevaiode or the incremental value mode.

Fig.4.1-1
(2) For the next block, the last G90/G91 commaiad th
was given becomes the modal.
(G90) N 3 X100. Y100.;
The axis moves to the workpiece
coordinate system X = 100mm and
Y = 100mm position.
(G91) N 3 X-100. Y50.;
The X axis moves to -100.mm and the Y axis to +80r0as an incremental
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value, and as a result X moves to 100.mm and YO€rim.

1200.

Fig.4.1-2
(3) Since multiple commands can be issued in theedalock, it is possible to command specific
addresses as either absolute values or incremental
values.
N 4 G90 X300. G91 Y100.;
The X axis is treated in the absolute
value mode, and with G90 is
moved to the workpiece coordinate
system 300.mm position. The Y axis is
moved +100.mm with G91. As a result,
Y moves to the 200.mm position. In terms of thetr®ack, G91 remains as the
modal and
becomes the incremental value mode.

| I i
I
1
|
] |
L ¢ !
I T '
Y - S :
T !
é%-f" | [ Ix
w 100 200 300.
Fig.4.1-3

(4) When the power is turned ON, it is possiblsetect whether you want absolute value
commands or incremental value commands with th#10Absm parameter.

(5) Even when commanding with the manual data iglgh2), it will be treated as a modal from
that block.

I nch/metric command change; G20, G21

G20/G21,

G20 : Inch command

G21 : Metric command

G20 and G21 selection is meaningful only for lineges and it is meaningless for rotary axes.
The input unit for G20 and G21 will not change jogtchanging the command unit.

In other words, if the machining program commani cimanges to an inch unit at G20 when the
initial inch is OFF, the setting unit of the todfset amount will remain metric. Thus, take notete
setting value.
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4.2 G Commands

Positioning (Rapid traverse); GOO

This command is accompanied by coordinate worgsoditions the tool along a linear or
non-linear path from the present point as the giairit to the end point which is specified by the
coordinate words.

Command for mat

GO0 XX Yy Zz oo ; (o represents additional axis)

X, Y, Z,a : Represent coordinates, and could be either ateselues or

incremental values, depending on the setting offG90.

(1) Once this command has been issued, the GO0 imodtined until it is changed by another
G function or until the G01, G02, GO3 or G33 comthamthe 01 group is issued. If the next
command is GO0, all that is required is simply that coordinate words be specified.

(2) In the GO0 mode, the tool is always acceleratdtie start point of the block and decelerated
at the end point. Execution proceeds to the nexdlbhfter the in-position state has been
checked. The in-position width is set by parameter.

(3) Any G command (G72 to G89) in the 09 groupasaelled (G80) by the GOO command.

(4) Whether the tool moves along a linear or naedr path is determined by parameter, but the
positioning time does not change.

(a) Linear path..........: This is the same asdlinieterpolation (G01), and the speed is limited

by the rapid traverse rate of each axis.

(b) Non-linear path...: The tool is positionedls tapid traverse rate independently for each
axis.

Z
A

Start point
(+150,-100,+150) | _-

X 4

Fig.4.2-1
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End point

Actual Y axis rate - 6400mmdmin

— [ —— ]
=

fy
X
Start point
% 300 > (Unit : rm)
Tl e
e
v
Actual X axis rate : S600mmdmin
Fig.4.2-2

Linear interpolation; GO1

This command is accompanied by coordinate wordsadiegdrate command.

It makes the tool move (interpolate) linearly fridgmpresent position to the end point specified by
the coordinate words at the speed specified byesddt. In this case, the feedrate specified by
address F always acts as a linear speed in thadsel center advance direction.

Command for mat

G01 XX Yy Zz aa Ff ; (o represents additional axis)

X, Y, z,a :Coordinate values and may be an absolute positiamcremental

position depending on the G90/G91 state.

f :Value that indicates the speed data.

Once this command is issued, the mode is maintaingtanother G function (G00, G02, G03,
G33) in the 01 group which changes the GO1 modsised. Therefore, if the next command is
also GO1 and if the feedrate is the same, allithagquired to be done is to specify the coordinate
words. If no F command is given in the first GOeoand block, program error (P62) results.
The feedrate for a rotary axis is commanded byr?ffdecimal point position unit). (F300 =
300°/min)

The G functions (G70 - G89) in the 09 group areceiad (G80) by the GO1 command.
Example of program

(Example 1) Cutting in the sequence of P P.— Ps— Ps+— Pi1at 300 mm/min feedrate

Po

— Puis for tool positioning
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l— 30 Y
P =

[

Unit: mm
Input setting unit: 0.001mm

::/ ) Py
l—20 a2 —»
P
s

20 — 3 —» ™

Pa

Fig.4.2-3
G990 GO0 X20000 Y20000 ; Pp— Py
G01  X20000 Y30000 F300 Py— P2
X30000 X P.— Ps
X-20000 Y¥-30000 ; P;— Py
X-30000 ; P.— Py

Fig.4.2-4

Plane selection; G17, G18, G19

Function and purpose

The plane to which the movement of the tool duthegcircle interpolation (including helical
cutting) and tool diameter compensation commandrigd is selected.

By registering the basic three axes and the coorefipg parallel axis as parameters, a plane can
be selected by two axes that are not the paradiel H the rotary axis is registered as a parallel
axis, a plane that contains the rotary axis caselected.

For the standard plane selection, the relatioh@hiasic three axes X, Y and Z and the
corresponding parallel axes U, V and W is fixedag@ane containing the rotary axis (axis hame A,
B, C) cannot be selected.

The plane selection is as follows:

* Plane that executes circular interpolation (idatg helical cutting)

* Plane that executes tool diameter compensation

* Plane that executes fixed cycle positioning.

Command for mat

G17,;

G18;

G19;

(ZX plane selection)

(YZ plane selection)

(XY plane selection)

X, Y and Z indicate each coordinate axis or thalaraxis.

Parameter entry

#1026 to 1028
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base 1,J,K
#1029 to 1039
aux_1,J,K
IXU

Jy

KzZV

Example of plane selection parameter entry

As shown in the above example, the basic axis tanuhrallel axis can be registered.
The basic axis can be an axis other than X, Y and Z

Axes that are not registered are irrelevant tgpthee selection.

Plane selection system

In Fig. 1,

| is the horizontal axis for the G17 plane or tleetical axis for the G18 plane

J is the vertical axis for the G17 plane or theZwntal axis for the G19 plane

K is the horizontal axis for the G18 plane or tleetical axis for the G19 plane

In other words,

G17 ..... 1J plane

G18 ... Kl plane

G19 ..... JK plane

The axis address commanded in the same block gdahe selection (G17, G18, G19)
determines which basic axis or parallel axis igduse the plane selection.

For the parameter registration example in Fig. 1.

G17X_Y__; XY plane

G18X__V__ ; VX plane

G18U__V__ ; VU plane

G19Y__Z ;YZplane

G19Y_V__ ; YV plane

The plane will not changeover at a block whereamglselection G code (G17, G18, G19) is not
commanded.

G17X_Y__; XY plane

Y__Z ;XY plane (plane does not change)

If the axis address is omitted in the block whéeeglane selection G code (G17, G18, G19) is
commanded, it will be viewed as though the bagdiedtaxes address has been omitted.
For the parameter registration example in Fig. 1.

G17 ; XY plane

G17U__ ; UY plane

G18U__ ; ZU plane

G18Vv_ ; VX plane

G19Y__ ; YZ plane

G19V__ ; YV plane

The axis command that does not exist in the platerchined by the plane selection G code (G17,
G18, G19) is irrelevant to the plane selection.

For the parameter registration example in Fig. 1.

Gl7U_7Z ;
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If the above is commanded, the UY plane will bestd, and Z will move regardless of the plane.
If the basic axis and parallel axis are commandetliplicate in the same block as the plane
selection G code (G17, G18, G19), the plane willleeermined in the priority order of basic axis
and parallel axis.

For the parameter registration example in Fig. 1.

Gl7U_Y_W_ -

If the above is commanded, the UY plane will bestdd, and W will move regardless of the plane.
(Note 1) The plane set with parameter "#1025 |_plane" wéllselected when the power is turned
ON or reset.

Circular interpolation; G02, GO3

G02 (GO03) Xx Yy li Jj Kk Ff;

GO02 : Clockwise (CW)

GO03 : Counterclockwise (CCW)

Xx, Yy : End point

li, Jj : Arc center

Ff : Feedrate

For the arc command, the arc end point coordiretesissigned with addresses X, Y (or Z, or
parallel axis X, Y, Z), and the arc center coortBnaalue is assigned with addresses I, J (or K).
Either an absolute value or incremental value @uoded for the arc end point coordinate value
command, but the arc center coordinate value mwstya be commanded with an incremental
value from the start point.

The arc center coordinate value is commanded witin@ut setting unit. Caution is required for
the arc command of an axis for which the input c@ndvalue differs. Command with a decimal
point to avoid confusion.

Plane selection

The planes in which the arc exists are the follgutimee planes (refer to the detailed drawings),
and are selected with the following method.

XY plane

G17; Command with a (plane selection G code)

ZX plane

G18; Command with a (plane selection G code)

YZ plane

G19; Command with a (plane selection G code)

Helical interpolation ; G17 to G19, G02, GO3

Function and purpose

While circular interpolating with G02/G03 withindtplane selected with the plane selection G code
(G17, G18, G19), the 3rd axis can be linearly jpiéated.

Normally, the helical interpolation speed is desiga with the tangent speed F' including the 3rd
axis interpolation element as shown in the lowemdng of Fig. 1. However, when designating the
arc plane element speed, the tangent speed F andipdane is commanded as shown in the
upper drawing of Fig. 1.

The NC automatically calculates the helical intéaion tangent speed F' so that the tangent
speed on the arc plane is F.
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Start point

Lx End point

End point

Start point

Fig. 1 Designation of helical interpolation speed

Fig.4.2-5
Constant lead thread cutting ; G33
Function and purpose
The G33 command exercises feed control over tHeathizh is synchronized with the spindle
rotation and so this makes it possible to condanstant-lead straight thread-cutting and tapered
thread-cutting.
Command for mat
G32 Zz Ff1Qq ; (Normal lead thread cutting commands)
Zz : Thread cutting direction axis address (X, Ya¥Xand thread length
Ff : Lead of long axis (axis which moves most) diien.
Qq : Thread cutting start shift angle, (0 to 360°)
G33ZzEe1Qq; (Precision lead thread cutting commands)
Zz : Thread cutting direction axis address (X, Ye¥Yand thread length
Ee : Lead of long axis (axis which moves most) aion
Qq : Thread cutting start shift angle, (0 to 360°)
(1) The E command is also used for the numberdgfes in inch thread cutting, and whether the
ridge number or precision lead is to be designesedbe selected by parameter setting.
(Precision lead is designated by setting the patemni#1229 set 01/bit 1" set to 1.)
(2) The lead in the long axis direction is commahfte the taper thread lead.
Uni-directional positioning; G60
Function and pur pose
The G60 command can position the tool at a highegegf precision without backlash error by
locating the final tool position from a single deténed direction.
G60XXYY ZZ 0u;
a : Optional axis
(1) The creep distance for the final positioninguadl as the final positioning direction is set by
parameter.
(2) After the tool has moved at the rapid traveede to the position separated from the final
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position by an amount equivalent to the creep dégait move to the final position in
accordance with the rapid traverse setting wherpdsitioning is completed.

(3) The above positioning operation is performedrewhen Z-axis commands have been
assigned for Z-axis cancel and machine lock. (Bigpinly)

(4) When the mirror image function is ON, the tadl move in the opposite direction as far as the
intermediate position due to the mirror image fiorcbut the operation within the creep
distance during its final advance will not be aféetby mirror image.

(5) The tool moves to the end point at the dryspeed during dry run when the GO dry run
function is valid.

(6) Feed during creep distance movement with fiegitioning can be stopped by resetting,
emergency stop, interlock, feed hold and rapiderse override zero.

The tool moves over the creep distance at the tagigrse setting. Rapid traverse override

is valid.

(7) Uni-directional positioning is not performed the drilling axis during drilling fixed cycles.
(8) Uni-directional positioning is not performed fhift amount movements during the fine boring
or back boring fixed cycle.

(9) Normal positioning is performed for axes whoseep distance has not been set by
parameter.

(10) Uni-directional positioning is always a noterpolation type of positioning.

(11) When the same position (movement amount af)zeas been commanded, the tool moves
back and forth over the creep distance and isipositl at its original position from the final
advance direction.

(12) Program error (P61) results when the G60 condhigassigned with an NC system which
has not been provided with this particular speatfan.

Synchronousfeed; G94, G95

Function and purpose

Using the G95 command, it is possible to assigrigbd amount per rotation with an F code.
When this command is used, the rotary encoder bauattached to the spindle.

When the G94 command is issued the per-minuterfgedwill return to the designated per-minute
feed (asynchronous feed) mode.

Command for mat

G94;

G95;

G94 : Per-minute feed (mm/min) (asynchronous f¢edl)= 1mm/min)

G95 : Per-revolution feed (mm/rev) (synchronouslfg¢€&1 = 0.01mm/rev)

The G95 command is a modal command and so itig uatil the G94 command (per-minute
feed) is next assigned.

(1) The F code command range is as follows.

The movement amount per spindle revolution withckyanous feed (per-revolution feed) is
assigned by the F code and the command rangesiwas in the table below.
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Metric input Inch input
Input unit .
system 0.001 mim 0.0001inch
anr"anmand Fesd per minute Fead per rotation Feed per minute Fead per rotation
Command o PN, [ P,
address F {mimfrmin) E {mmrev) F {inchimin} E {inchirev)
Mininnum 1 {=1.00}, 1(=0.01), 1 {=1.000}, 1(=0.001),
command unit (1.=1.00) {1.=1.00) (1. =1.000) {1.=1.000)
;;'f',l”g“f'ﬁ"d 0.01to 1000000.00 | 0.0011t0999.9%% | 0.001 to 100000.0000 | 0.0001 fo 299.9999

Fig.4.2-6
(2) The effective speed (actual movement speedachine) under per-revolution feed
conditions is given in the following formula (Forfall).
FC=FxNxOVR ..... (Formula 1)
Where FC = Effective rate (mm/min, inch/min)
F = Commanded feedrate (mm/rev, inch/rev)
N = Spindle speed (r/min)
OVR = Cutting feed override
When a multiple number of axes have been commaatie same time, the effective rate
FC in formula 1 applies in the vector directiortteé command.
Exact stop check; G09
Function and purpose
In order to prevent roundness during corner cutéing machine shock when the tool feedrate
changes suddenly, there are times when it is d¥sita start the commands in the following block
once the in-position state after the machine haeldeated and stopped or the elapsing of the
deceleration check time has been checked. The st@gxrtheck function is designed to
accomplish this purpose.
Either the deceleration check time or in-posititatesis selected with parameter "#1193 inpos".
In-position check is valid when "#1193 inpos" it &el.
The in-position width is set with parameter "#222024" on the servo parameter screen by the
machine manufacturer.
Command for mat
G09;
The exact stop check command G09 has an effectvattiythe cutting command (GO1 - G03) in its
particular block.
Example of program
NOO1 G09 GO01 X100.000 F150 ; The following bloclstiarted once the deceleration
check time or in-position state has been checkied af
the machine has decelerated and stopped.
N002 Y100.000
Exact stop check mode ; G61
Function and purpose
Whereas the G09 exact stop check command checks-fiusition status only for the block in
which the command has been assigned, the G61 codnfuactions as a modal. This means that
deceleration will apply at the end points of ealdtkto all the cutting commands (G01 to G03)
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subsequent to G61 and that the in-position statiibevchecked. G61 is released by automatic
corner override (G62), tapping mode (G63), or ogttnode (G64).

Command for mat

G61;

In-position check is executed in the G61 block, Hredeafter, the in-position check is executed at
the end of the cutting command block is executdd the check mode is canceled.

Function and purpose

The deceleration check is a function that determthe method of the check at the completion of
the axis movement block's movement.

The deceleration check includes the in-positiorcklend commanded speed check method.
The GO and G1 deceleration check method combinatorbe selected.

(Refer to section "Deceleration check combinatipn".

With this function, the deceleration check in teearse direction of G GO or G1— G1 can be
changed by changing the parameter setting.

G1 — GO deceleration check

Detailed description

(1) In G1— GO continuous blocks, the parameter "#1502 GOlpé&gt be changed to change the
deceleration check in the reverse direction.

Same direction Reverse direction

GOlpfg: 0 /—\f Y G1 Y| GO |

G1 GO /
."IIlllll 11‘ i .1
f 4 \ i
/ Y G1 VG0
x ,. | ;
GOlpfg: 1 / \ \ /
G1 GO \ )/

Command deceleration

Fig.4.2-7
Automatic corner override; G62
Function and purpose
With tool radius compensation, this function reduttee load during inside cutting of automatic
corner R, or during inside corner cutting, by auttinally applying override to the feed rate.
Automatic corner override is valid until the toadius compensation cancel (G40), exact stop
mode (G61), tapping mode (G63) and cutting modedj@émmand is issued.
Command for mat
G62;
Machining inside corners
When cutting an inside corner as in Fig. 1, thehivdng allowance amount increases and a
greater load is applied to the tool. To remedy, thigrride is applied automatically within the

34



Q’operation manual EZMotion programme

corner set range, the feedrate is reduced, thedserin the load is reduced and cutting is
performed effectively.

However, this function is valid only when finisheldapes are programmed.

Tapping mode ; G63

Function and purpose

The G63 command allows the control mode best sfiitethpping to be entered, as indicated
below :

1) Cutting override is fixed at 100%.

2) Deceleration commands at joints between blooksrevalid.

3) Feed hold is invalid.

4) Single block is invalid.

5) In-tapping mode signal is output.

G63 is released by the exact stop mode (G61), aitororner override (G62), cutting mode
(G64) command.

Command format

G63;

7.10 Cutting mode ; G64

Function and purpose

The G64 command allows the cutting mode in whicbaitm cutting surfaces are obtained to be
established. Unlike the exact stop check mode (GB#&)next block is executed continuously with
the machine not decelerating and stopping betwatiimg feed blocks in this mode.

G64 is released by the exact stop mode (G61), aitororner override (G62), tapping mode
(G63) command.

This cutting mode is established in the initializtatus.

Command for mat

G64 ;

Per-second dwell ; GO4

Function and pur pose

The execution of the next block will be waited foe designated time.

Command for mat

GO4X_;or GO4AP_;

Command unit : 0.001 s

Decimal point commands are invalid for addressdPibsuch commands are assigned, everything
following the decimal point will be ignored.

Detailed description

(1) The table below lists the dwell time.

Input setting Command range based on Command range based on
unit address X address P
0.01/0.001Tmm 0.001 to 99999995 (s) 1 to 99599999 (s) («0.001 s)
0.000Tinch 0.001 to 99999999 (s) 1 to 99999999 (s) («0.001 s)
Fig.4.2-8

(2) When a cutting command is in the previous bldle& dwell command starts calculating the
dwell time after the machine has decelerated aspsd. When it is commanded in the same

35



Q’operation manual EZMotion programme

block as an M, S, T or B command, the calculatiants simultaneously.

(3) The dwell function is valid during interlock.

(4) Dwell is valid even for machine lock.

Constant surface speed control; G96, G97

10.4.1 Congtant surface speed control

Function and purpose

These commands automatically control the spindéedpn line with the changes in the radius
coordinate values as cutting proceeds in the didzaktirection, and they serve to keep the
cutting point speed constant during the cutting.

Command for mat

G96 Ss Pp; Constant surface speed ON

Ss : Peripheral speed

Pp : Assignment of constant surface speed corntisl a

G97 ; Constant surface speed cancel

Detailed description

(1) The constant surface speed control axis ibgparameter (#1181 G96_ax).

0 : Fixed at 1st axis (P command invalid)

1: 1st axis

2 : 2nd axis

3 : 3rd axis

(2) When the above-mentioned parameter is not fleecgonstant surface speed control axis
can be assigned by address P.

(Example) With G96_ax (1)

Program Constant surface speed control axis

G96 S100 ; 1st axis

G96 S100 P3; 3rd axis

(3) Example of selection program and operation

G90 G96 GO1 X50. Z100. S200 ;

G97 GO01 X50. Z100. F300 S500 ;

MO02 ;

The spindle speed is controlled so that the pergdhe
speed is 200m/min.

The spindle speed is controlled to 500r/min.

The modal returns to the initial setting.

Spindle clamp speed setting; G92

Function and purpose

The maximum clamp speed of the spindle can berssdiby address S following G92 and the
minimum clamp speed by address Q.

Command for mat

G92 SsQq;

36



Q’operation manual EZMotion programme

Ss : Maximum clamp speed

Qg : Minimum clamp speed

Besides this command, parameters can be usedtteesettational speed range up to 4 stages in
1 r/min units to accommodate gear selection betweespindle and spindle motor.

The lowest upper limit and highest lower limit asdid among the rotational speed ranges based
on the parameters and based on G92 Ss Qq ;

Set in the parameter whether to carry out rotagfmeed clamp only in the constant surface speed
mode or even when the constant surface speeddelegin

Tool length offset/cancel; G43, G44/G49

Function and pur pose

The end position of the movement command can [z=Dfy the preset amount when this
command is used. A continuity can be applied topitegram by setting the actual deviation from
the tool length value decided during programminthasoffset amount using this function.
Command for mat

When tool length offset is + When tool length offise—-

G43 Zz Hh ; Tool length offset + start

G49 7z ; Tool length offset cancel
G44 7z Hh ; Tool length offset — start

G49 7z ;

Detailed description

(2) Tooal length offset movement amount

The movement amount is calculated with the follgyéxpressions when the G43 or G44
tool length offset command or G49 tool length dfisencel command is issued.

Z axis movement amount

G43 Zz Hn; z + (Mm) Offset in + direction by tool offset amount

G44 7z Hh; z - (Mm) Offset in — direction by tool offset amount

G49 7z ; z —(+) xh) Offset amount cancel.

Ahi: Offset amount for offset Noah

Regardless of the absolute value command or inareahealue command, the actual end
point will be the point offset by the offset amoudletsignated for the programmed movement
command end point coordinate value.

The G49 (tool length offset cancel) mode is entevhdn the power is turned ON or when
MO2 has been executed.

(Example 1) For absolute value command

HO1 = -100000

N1 G28 Z0 T01 MO6 ;

N2 G90 G92 70 ;

N3 G43 75000 HO1 ;

N4 G01 Z-50000 F500 ;
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il

Tool length offaed]
HO1=-100. L

Fig.4.2-9

Program Support Functions

(a) G81 (Drilling, spot drilling)
Program
G81 Xx1 Yyl Zz1 Rrl Ff1;

Doy
S ey r (1) GO Xx; Yy
I'I,I |I (2} G':I zr1
@) | "G Gl zz B
é : (4)] G98 mode GOZ - (zi+n1)
7 J,I. » | G99 mode GOZ - z;
(3) _g'“:'f [ |z
P \@
| I". ¥
88 G99
maode mods
Fig.4.2-10

(b) G82 (Drilling, counter boring)
Program

G82 XxYy1ZzaRfi FfiPp;

P : Dwell designation
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(c) G83 (Deep hole drilling cycle)
Program
G83 XxYy1ZzaRn Qaqu Ffi;

\J (1 X
o _J'T K Y
II II by 3
\ (1) GO Xxs Yy
@ " @2) GO Zn
%] 1 (3) 61 Zz: F
.f..- [y f 4y G4 Ppy (Dwell)
@ (5) - fI (5) GOEmode GOZ - {z+ry)
'-. ©) z G99 mode GOZ - z;
L\
(4) GO98 G99
mode mode
Fig.4.2-11

Q : This designates the cutting amount per paskisaalways designated with an

incremental value

K:'H Y_'l.l'1 @

) & 354
[_[é_]@.f @ @ o) I
®

;’

T
|\

'l'

Ty 4

L
-

Z4

Zgy

Z-q
Z (g~ m)
(g +m)
2—2'q1
Z(2qgy-
Z{gy +m)
£-3-q

Ff

(n) G98mode GOZ-
G99 mode GOIZ -z

Ffi

Ff,

(zi4rq)

(4
(n) /[I'IJ |

=93 uQQ
modemode

Fig.4.2-12

When executing a second and following cutting ;@83 as shown above, the

movement will change from rapid traverse to cutfieed several mm before the position

machined last. When the hole bottom is reachedatigewill return according to the G98

or G99 mode.

m will differ according to the parameter #8013 G8&irn. Program so thatem.
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The operation stops at after the (1), (2) and émymands during single block operation.
(d) G84 (Tapping cycle)

Program

G84 XxuYyi1ZzaiRnFfiPpRr2(or S, &) ;

P : Dwell designation

$ 1 X1 Y1 [1;3 GO Xx; Yy
W 1) R . L (2) GO Zry
B | |' [3;:' G1 Az Ff
{2:' II|I I'| r1 |:4:| {34 Pp] )
| II (5) M4 (Spindle reverse rotation)
%. (1) [@ (MeE | (@ 61 Z-z, Ff
) * + (7) G4Pp
2) = 6 % 6 3 (8) M3 (Spindle forward rotation)
Blg €@ 3 ©B3 21 g)/G9B mode GOZ-ry
3 '1G99 mode Mo movement
2 '
4y 5y G938 G99
@ G) mode mode

Fig.4.2-13
When p= 1, the synchronous tapping mode will be enteaed, when= 0, the
asynchronous tapping mode will be entered.
When G84 is executed, the override will be cancaledithe override will automatically
be set to 100%. Dry run is valid when the contanigmeter "GO0 DRY RUN" is on and is
valid for the positioning command. If the feed hblatton is pressed during G84 execution,
and the sequence is at (3) to (6), the movemehnuailstop immediately, and instead will
stop after (6). During the rapid traverse in segedgii), (2) and (9), the movement will
stop immediately.
The operation stops at after the (1), (2) and @mands during single block operation.
During the G84 modal, the "Tapping" NC output signél be output.
During the G84 synchronous tapping modal, the M3, M5 and S code will not be
output.
G85 (Boring)
Program
G85 Xx Yy1Zz1Rri Ff1;

B X1,y .
VAL R S— . (1) G0 Xx; Yy
— | (2) GO Zny
2' I'ul 5 |'I {3:' G1 221 Ff1
@ ey ) 61 Z-z Fy
x | ! {5]{{395m0de GOZ -1y
é 13' i 399 mode Mo movement
@B wz@wz |z
P 11|
=98 G99
made mode
Fig.4.2-14
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The operation stops at after the (1), (2), anad(4p) commands during single block
operation.

(f) G86 (Boring)

Program

G86 XxYy1ZziRn FfiPp;

}G'D K}H ‘r"'-.-'1
) GO Zr,

) G1 Zzy Ffy
) G4 Ppy
)
)
)

1
2
3
4
5) M5 (Spindle stop)

{GEIE- mode GOZ — (z4+r{)

G99 mode GOZ - z;
M3 (Spindle forward rotation)

6

(

(

' (

; (
(

(

(7

Fig.4.2-15
(g) G87 (Back boring)
Program
G87 XxYy1ZzaRnlqrJop Ff1;
(Note) Take care to theiand 1 designations.
(The z2and tsymbols are reversed).
There is no R point return.

- _ _ (1) GO0 Xxy Yy,
L}( (1) ¥ (3) Xq1(Yqz) (2) M19 (Spindle orient)
0 ] (3) GO Xgs(¥qz) (Shift)
; 4y GO0 Zry
(5) G1 X—qi(Y-gz) Ffy (Shift)
() M3 {Spindle forward rotation)
7y G1 Zzy Ff;
(8) M1% (Spindle orient)
(9) GO0 Xgs(Ygz) (Shift)
(
(
(

I--|

10) {GEI'E mode GOZ - (z4+rq)
G99 mode GOZ - (ri+z4)

1) GO X—g1 (Y—q2) (Shift)
2) M3 (Spindle forward rotation)

Fig.4.2-16
The operation stops at after the (1), (4), (6) @1d commands during single block
operation.
When this command is used, high precision drillimachining that does not scratch the
machining surface can be done.
(Positioning to the hole bottom and the escapergiafter cutting is executed in the
state shifted to the direction opposite of theerut
The shift amount is designated as shown below adtiiresses |, J and K.
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Tool during cutting
/ /
Cancel ‘-
S
\ s/ %

Machining hole

Tool after cutting

Cutter

Spindle onent
position

>

Shift amount

Fig.4.2-17
The shift amount is executed with linear interpiolatand the feed rate follows the F
command.
Command I, J, and K with incremental values ingame block as the hole position data.
I, J and K will be handled as modals during thenegihcycle.
(Note) If the parameter (#1080 Dril_Z) which fixes the éadlrilling axis to the Z axis is
set, the shift amount can be designated with addpesstead of | and j. In this
case, whether to shift or not and the shift dimectre set with parameter #8207
G76/87 No shift and #8208 G76/87 Shift (—). The bgifor the Q value is
ignored and the value is handled as a positiveevalu
The Q value is a modal during the canned cycle valicdiso be used as the
G83, G73 and G76 cutting amount.
(h) G88 (Boring)
Program
G88 XxYy1ZziRn FfiPp;

(1) GO Xxy Yy,
|: ) GO Zry
\ ] (3 G1 £z Ffy
(2) | I| (4) G4 Pps
' " {8) M5 (Spindle stop)
(

r [ (S ) Stop when single block stop
% 7 T switch is ON.
3 YR (7) Automatic start switch ON
()3 {B” ( -Jl-' Z (8) *'GEIIE- mode GOZ - (z4+rq)
2 \ LG99 mode GOZ - z,
(4)(5)6)(7) GO G99 (9) M3 (Spindle forward rotation)
mode mode
Fig.4.2-18
The operation stops at after the (1), (2), (6) @dtommands during single block
operation.
(i) G89 (Boring)
Program

G89 XxYy1ZzaRn FfiPp;
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-
[2 (1) *%1.¥
T — .,IF- 'Y Y
| (1) GO Xxi Yy
(21 (8) ri (2) GO Zny
! [ (3} G1 Zz¢ Ff
r i ; (4} G4 Ppy
[ £t + 5 G1z-z Ff
(3)2 {5;:% (5) . {E]{GEIB mode GOZ -1y
*i T i[_: G99 mode Mo movement
[ Y
(4) 98 G99
' mode mode
Fig.4.2-19
G73 (Step cycle)
Program
G73 XxYy1Zz1QquRn FfiPp;
P : Dwell designation
g s
1 X1
Q_—E__}_ _d_,:"ll F )
|:2::|I'|I TI rq
Y f III'. + :
d %ﬁ}szi{a:é (6) Voo
g . . \
a. W ?,_}_L, {HJ| \
i e fok
v r oz /m)
(1) G0 Xxi Yy 1 T
(2) GO Zn 4 | |'
(3:' G1 Zgv Ff (n) -1 $ | |
(4) G4 Pp; v \ v
(5) GO Z-m G983 G99
(8) G1 Z(g1+m) Ff mode mode
(n) G98 mode GOZ - (z+r)
G99 mode GOZ -z,

Fig.4.2-20

When executing a second and following cutting |m@v3 as shown above, the

movement will return several m mm with rapid trasesand then will change to cutting

feed.

The return amount m will differ according to thegraeter #8012 G73 return.

The operation stops at after the (1), (2) and émymands during single block operation.

(k) G74 (Reverse tapping cycle)
Program
G74 XxuYy1ZzaiRn PpRr(or S,S) ;
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P : Dwell designation

Q/C:__EJ'L x-l"g- [ & E;::: gg }Z(m Tl'lﬁ
T | rq
23 | (3) G1 Zz Ff
[ \ [g}ll'll {?.H:E'} Iy |:-4} 4 PFI
' 7)1 (8 (5) M3 ({Spindle forward rotation)
SR ! () G1Z Ef
T i Fy — £y 1
> < 3 (7) G4 Pp;
(3) (6)3 (6)< z. [8) M4 (Spindle reverse rotation)
% t (g}{ega mode GOZ - ry
o 508 G99 hJ G99 mode Mo movement
(4)5) mode  maode

Fig.4.2-21
When p= 1, the synchronous tapping mode will be enteaed, whenz= 0, the
asynchronous tapping mode will be entered.
When G74 is executed, the override will be cancaledithe override will automatically
be set to 100%. Dry run is valid when the contangmeter #1085 GOODrn is set to "1"
and is valid for the positioning command. If thedehold button is pressed during G74
execution, and the sequence is at (3) to (6), tieement will not stop immediately, and
instead will stop after (6). During the rapid treaein sequence (1), (2) and (9), the
movement will stop immediately.
The operation stops at after the (1), (2) and @mands during single block operation.
During the G74 and G84 modal, the "Tapping" NC augignal will be output.
During the G74 synchronous tapping modal, the M3, M5 and S code will not be
output.
This function allows spindle acceleration/decelerapattern to be approached to the
speed loop acceleration/deceleration pattern bigidiy the spindle and drilling axis
acceleration/deceleration pattern into up to tistages during synchronous tap.
Refer to the item "d) G84 (Tapping cycle)" for distaf multi-stages of the spindle
acceleration/deceleration pattern.
(I) G76 (Fine boring)
Program
G76 XxuYy1ZzaRrlqr Jop Ff1;
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. _I.--___ —; Y |[|:| G0 X)ﬁ Y’}"
() (8] 2) GO Zr,
A . (3) G1 Zz; Ff,
(2)} @\ (4) M19 (Spindle orient)
. (5) G1 Xg: (Yqz) Ffy (Shift)
B)oe—or5—F— E{GEFE- mode GOZ — (zi+r1)
| | ()] G99 mode GOZ - z,
(3) (5” I,I'{Ej Z4 (7 GD. K- (¥ —q2) Ff
/| (Shift)

A (8) M3 (Spindle forward rotation)

(4)(5) G98 G99
mode mode

Fig.4.2-22
The operation stops at after the (1), (2) and ¢mmands during single block operation.
When this command is used, high precision drillimachining that does not scratch the
machining surface can be done.
(Positioning to the hole bottom and the escapergiafter cutting is executed in the
state shifted to the direction opposite of theerut

4.3 Miscellaneous Functions

Miscellaneous functions (M 8-digits BCD)

Function and purpose

The miscellaneous (M) functions are also knownuedgliary functions, and they include such
numerically controlled machine functions as spirfdlevard and reverse rotation, operation stop
and coolant ON/OFF.

These functions are designated by an 8-digit nurftbes 99999999) following the address M with
this controller, and up to 4 groups can be commarii@ single block.

(Example) GOO Xx Mm1 Mm2 Mm3 Mm4 ;

When five or more commands are issued, only thefdas will be valid.

The output signal is an 8-digit BCD code and staymal.

The six commands of MO0, M01, M02, M30 M98 and M98 used as auxiliary

commands for specific objectives and so they cahaatsed as general auxiliary
commands. This therefore leaves 94 miscellanemwdifins which are usable as

such commands. Reference should be made to thadtishs issued by the

machine manufacturer for the actual correspondbat&een the functions and

numerical values.

When the MO0, M01, M02, and M30 functions are usled,next block is not read into

the pre-read buffer due to pre-read inhibiting.

An M function can be specified together with otbemmands in the same block, and

when such a function is specified together withavement command in the same

block, there are two possible sequences in whielttimmands are executed. Which

of these sequences actually applies depends anabkine specifications.

(1) The M function is executed after the movemeamhmand.
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(2) The M function is executed at the same timthasnovement command.

Processing and completion sequences are requiksitimcase for all M commands

except M98 and M99.

The 6M functions used for specific purposes wilivize described.

Program stop : M0OO

When the tape reader has read this function, fiissteading the next block. As far as the NC
system's functions are concerned, only the tap#irrgas stopped. Whether such machine
functions as the spindle rotation and coolant suppt stopped or not differs according to the
machine in question.

Re-start is enabled by pressing the automatic Istatdn on the machine operation board.
Whether resetting can be initiated by MOO depemdthe machine specifications.

Optional stop : M01

If the tape reader reads the MO1 command whengtier@al stop switch on the machine operation
board is ON, it will stop and the same effect athwhe MOO function will apply.

If the optional stop switch is OFF, the MO1 commandjnored.

(Example)

N10 GO0 X1000 ;
N11 MO01;
N12 GO1 X2000 Z3000 F600 ;

Optional stop switch status and operation

Stops at N11 when switch is ON

Next command (N12) is executed without

stopping at N11 when switch is OFF

Program end : M02 or M 30

This command is normally used in the final blockdompleting the machining, and so it is
primarily used for tape rewinding. Whether the tépactually rewound or not depends on the
machine specifications.

Depending on the machine specifications, the sysaeset by the M02 or M30 command upon
completion of tape rewinding and any other commassised in the same block.

(Although the contents of the command position ldiggounter are not cleared by this reset action,
the modal commands and compensation amounts aceledr)

The next operation stops when the rewinding opemati completed (the in-automatic operation
lamp goes off). To restart the unit, the automstizt button must be pressed or similar steps must
be taken.

When the program is restarted after M0O2 and M3@arepleted, if the first movement command
is designated only with a coordinate word, therpdéation mode will function when the program
ends. It is recommended that a G function alwayddsignated for the movement command
designated first.

(Note 1) Independent signals are also output respectivelthioM00, M01, M02 and M30
commands and these outputs are each reset byryéissireset key.

(Note 2) M02 or M30 can be assigned by manual data inputljiV& this time, commands can be
issued simultaneously with other commands justitistive tape.
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Subprogram call/completion : M98, M99

These commands are used as the return instrudtmmsbranch destination subprograms and
branches to subprograms.

M98 and M99 are processed internally and so M siglals and strobe signals are not output.
Internal processing with M 00/M 01/M 02/M 30 commands

Internal processing suspends pre-reading when @@ MO01, M02 or M30 command has been
read. Other tape rewinding operations and thealiztition of modals by resetting differ according
the machine specifications.

4.4 Program Support Functions

Precautionsfor using canned cycle

(1) Before the canned cycle is commanded, the &pimdst be rotating in a specific direction
with an M command (M3 ; or M4 ;).

Note that for the G87 (back boring) command, thadip rotation command is included in the
canned cycle so only the rotation speed commandisneebe commanded beforehand.

(2) If there is a basic axis, additional axis od&a in the block during the canned cycle mode, the
hole drilling operation will be executed. If thésenot data, the hole will not be drilled.

Note that in the X axis data, if the data is a d\{@®0D4) time command, the hole will not be
drilled.

(3) Command the hole machining data (Q, P, I, Jnkj block where hole drilling is executed.
(Block containing a basic axis, additional axifodata.)

(4) The canned cycle can be canceled by the GBD&or G33 command besides the G80
command. If these are designated in the same blothke canned cycle, the following will
occur.

(Where, 00 to 03 and 33 are m, and the canned cgde is n)

Ignore Execute Ignore Record
Note that for the G02 and GO03 commands, R will fedted as the arc radius.
(5) If an M function is commanded in the same blaskhe canned cycle command, the M code

and MF will be output during the initial positiominThe next operation will be moved to with

FIN (finish signal).

If there is a No. of times designated, the abovdrocdbwill be executed only on the first time.

(6) If another control axis (ex., rotary axis, aduial axis) is commanded in the same block as the
canned cycle control axis, the canned cycle wiltkecuted after the other control axis is

moved first.

(7) If the No. of repetitions L is not designatéd, will be set. If LO is designated in the samechlo
as the canned cycle G code command, the hole magtdata will be recorded, but the hole
machining will not be executed.
(Example)G73X__ Y 7Z R Q P F_ lLO_;

Execute Record only code having an address

(8) When the canned cycle is executed, only theainoaimmand commanded in the canned
cycle program will be valid in the canned cycle pudgram. The modal of the program that
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called out the canned cycle will not be affected.

(9) Other subprograms cannot be called from theedycle subprogram.

(10) Decimal points in the movement command wiligreored during the canned cycle
subprogram.

(112) If the No. of repetitions L is 2 or more dugithe incremental value mode, the positioning will
also be incremented each time.

(Example) G91G81X10. Z-50.R-20.F100.L3 ;

Fig.4.3-1
(12) If the spindle rotation speed value duringimetis smaller than the spindle speed, the spindle
rotation speed value is valid even during return.
(13) If the 2nd and 3rd acceleration/decelerattagesinclinations following the spindle rotation
speed and time constants set in the parameteemahesteeper than the previous stage's
inclination, the previous stage's inclination va# valid.
(14) If the values set in the spindle base spetifio parameter "stap1-4" (tap rotation speed) and
"taps21-24" (synchronous tap changeover spindiiont speed 2) exceed the maximum
rotation speed, the spindle rotation speed wiktlaenped at the maximum rotation speed.
(15) If the spindle rotation speed during returnas O, the tap return override value will be indal
(16) In a block where the movement direction of aris reverses as shown below, the servo
system load will greatly increase so do not comntaredn-position width in the machining
program.
GO0 X100., 110.0;
X-200. ;
(17) The in-position width and the position erraraunt are compared at a set time, so the position
error amount at the point to be judged as in-pasitiill be smaller than the commanded
in-position width.
(18) Synchronous and asynchronous tap can be agladth the M function.
Special canned cycle; G34, G35, G36, G37.1
Function and purpose
The special canned cycle is used with the stanckmded cycle. Before using the special canned
cycle, program the canned cycle sequence seleGtioode and hole machining data to record
the hole machining data. (If there is no positignitata, the canned cycle will not be executed, and
only the data will be recorded.)
Even after the special canned cycle is executedigborded standard canned cycled will be held
until canceled.
If the special canned cycle is designated whenmibte canned cycle mode, only positioning will
be executed, and the hole drilling operation will be done.
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Bolt holecircle (G34)

G344 Xx1YyilrJOKn;

X, Y :Positioning of bolt hole cycle center. Thidlve affected by G90/G91.

| :Radius r of the circle. The unit follows the irtgsetting unit, and is given with a

positive number.

J :Angle0 of the point to be drilled first. The CCW direatics positive.

(The decimal point position will be the degree sld§there is no decimal point,

the unit will be 0.001" .)

K :No. of holes n to be drilled. 1 to 9999 can lesignated, but 0 cannot be

designated. When the value is positive, positionifigtake place in the CCW

direction, and when negative, will take place i@ @W direction. If O is

designated, the alarm P221 Special Canned Holesvdi#roccur.

Drilling of n obtained by dividing the circumferemby n will start at point created by the Z axid an
angled. The circumference is that of the radius R centgdn the coordinates designated with XX
and Y. The hole drilling operation at each hold tlld the drilling data for the standard canned
cycle such as G81.

The movement between hole positions will all beedonthe GO0 mode. G34 will not hold the data
even when the command is completed.

Line at angle (G35)

G35 Xx1YylldJOKn;

X, Y :Designation of start point coordinates. Thifl be affected by G90/G91.

| :Interval d. The unit follows the input settingit If d is negative, the drilling will

take place in the direction symmetrical to the pdiat is the center of the start

point.

J :Anglef. The CCW direction is positive.

(The decimal point position will be the degree sld§there is no decimal point,

the unit will be 0.001" .)

K :No. of holes n to be drilled. 1 to 9999 can lesignated, and the start point is

included.

Using the position designated by X and Y as the ptzint, the Zn holes will be drilled with interva
d in the direction created by X axis and arjl&he hole drilling operation at each hole positiah
be determined by the standard canned cycle, sodlleedrilling data (hole machining mode and
hole machining data) must be held beforehand. Téneement between hole positions will all be
done in the GO0 mode. G35 will not hold the datarnewhen the command is completed.

Arc (G36)

G36Xx1YyllrJOPAOKN;

X, Y :Center coordinates of arc. This will be atfsat by G90/G91.

| :Radius r of arc. The unit follows the input g&gtunit, and is given with a positive

No.

J :Angleb of the point to be drilled first. The CCW diregti@s positive. (The decimal

point position will be the degree class. If thex@® decimal point, the unit will be

0.001"))

P :Angle intervalA®. When the value is positive, the drilling will &lace in the CCW

direction, and in the CW direction when negativiehg decimal point position will
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be the degree class. If there is no decimal ptietunit will be 0.001 .)

K :No. of holes n to be drilled. 1 to 9999 can lesignated.

The n holes aligned at the angle interA@liwill be drilled starting at point created by theaXis and
angled. The circumference is that of the radius R centgdn the coordinates designated with XX
and Y. As with the bolt hole circle, the hole dnifj operation at each hole will depend on the
standard canned cycle.

The movement between hole positions will all beedonthe GO0 mode. G36 will not hold the
dataeven when the command is completed.

Grid (G37.1)

G37.1Xx1YyllIDxPnxJDyK ny;

X, 'Y :Designation of start point coordinates. Thifl be affected by G90/G91.

| :Interval Dx of the X axis. The unit will followhe input setting unit. If Dx is positive,

the interval will be in the forward direction loolg from the start point, and when

negative, will be in the reverse direction lookingm the start point.

P :No. of holes nx in the X axis direction. Thetisgtrange is 1 to 9999.

J :Interval Dy of the Y axis. The unit will folloehe input setting unit. If Dy is positive,

the interval will be in the forward direction loolg from the start point, and when

negative, will be in the reverse direction lookingm the start point.

K :No. of holes ny in the Y axis direction. Thetsgj range is 1 to 9999.

The nx points on a grid are drilled with an intéra parallel to the X axis, starting at the position
designated with X, Y. The drilling operation at kdmwle position will depend on the standard
canned cycle, so the hole drilling data (hole micigi mode and hole machining data) must be
held beforehand.

The movement between hole positions will all beedonthe GO0 mode. G37.1 will not hold the data
even when the command is completed.

Subprogram control; M98, M99, M 198

Calling subprogram with M98 and M 99 commands

Function and purpose

Fixed sequences or repeatedly used patterns cstoteel in the memory as subprograms which
can then be called from the main program when requM98 serves to call subprograms and
M99 serves to return operation from the subprog@the main program. Furthermore, it is
possible to call other subprograms from particaldsprograms and the nesting depth can include as
many as 8 levels.
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