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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
07/2007
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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 antti@ffunctions are the same with  CNC
machine used in the industrial system.

2. Interprets NC codes and edits cutting feed conasi@f 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.



goperation manual SSCNC introduce

A numerical control system screen rogramme panel
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Fig.1.2-1 FANUC 0-MD(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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A numerical control system screen rogramme panel
view tool bar ¥ pros pa
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Fig.1.2-3 FANUC 0i(milling machine)
1.2.2 FUNCTON INTRODUCTION
%  The first domestic NC simulation software which ¢endownloaded and updated
automatically for free.
% Vivid 3DM NC machine and operation panels.
%  Support ISO-1056 preparatory function cdde code. secondary function codeM code)
and other operation codes.
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%  Support system self-defining code and canned cycle.
%  Callin CAD/CAM postposition tailor file such as UGPRO-E. Mastercam directly for
simulation to processing.
Windowsmacro 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 benchmark rectifying tool by test cutting .
Components cutting with processing coolantprocessing soundscrap iron and so on.
Tools such as edge detectmpacer gauge micrometet caliber rule.
Adopt data base management tools and performamampter library.
There are many kinds of tools.
Support custom-defined tool function.

3DM measurement function of processed model.

* b O b O b % b % Ok %

Measurement of components roughness based ongcptlameter 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

S/ SSCHC =]

:
PC ) CHC Syztem
Network i]‘DTC'QlT :J

g

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 System

1217 |

User Paz=word

lice | i***

¥ Remember my ID

WE ¥ Remember my Password

B Delete my 1D and Password

Server;lQQ. 185.0.5 vi Sign in #

Network

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 ingtevitow 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
o
(8) After click the icon“CUSTOM STATUS £ 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 tleicon "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
™ Moddy matk. slandand

I Uses mansgesment
[ Scoe saich
[ »
Deiste |  Dilete ot td [ sawe ul
Fig. 2.1-5

2.1.3SINGLE MACHINE VERSION STARTUPINTERFACE

CHC Syztem
{HmC-21T =l

& MAC Encryption

(™ Softdeg Encryption

Run k&

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 codedbled to disply the NC code in window.
Process step into auto way automatically after eicolde is loaded; Schedule of code is showed

on the bottom of screen.

DNEW

Delete NC code being edited and loaded.If codétésreated system will register that whether to

save the code.

3Save

Save the code edited on the screen.If executedhignand to new loaded existing file nothing
will be changed and system will ask for a new ffitene in despite of whether the file is loaded

just now.

Select File to Save §|

NC Code File STEMENSABEI0. MER

Project Infa File:

A1l | 0k I Cancel

Fig.2.3-1

@Save as

Save a file with a new file name known to the éxgshame.
Load project file
Save all the relevant data filesfwpng ct) into a engineering file (extension namiej), called

project file. This function is used to load savie ih new condition..
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Look in: | E'I My Documents j |‘j€ EH-
ICBaby Fictures Eh“ly Pictures @My Videos
|=)Boggle Supreme Documents [T My QO Files IChPADGen
I)Downloads ICShMy Received Files i [o0]

BFax @My Skype Content [ﬁSymantec
My Albums [CMy Skype Pictures Sy
My Music [CMy Skype Received Files @My Sharing Fe

[i] 1 | [i]

Florome: |
Files of type:  [examinee information file{"ds) <] Cancdl |

Fig.2.3-2

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

231 MACHINE PARAMETER

a. Machine parameter setup
Drag dieblock of diago box“Parameter Setup”to cleoagpropriate toochange rate.

Ereferences D_<|

CHC Operation ]Envionment variablesl Speed settingsl

[ Close the machine’ s door if the HC system isn't in the Sis
[ Stop main spindle after changing teool
[ Fauze coolant during changing tool

Modify zpeed of changing tool
Slow —J Fast

Select tool post
f* Vertical tool past

" Horizonmtal tool post

fanlt settin Cancel

Fig.2.3-3

10
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Preferences "

CHC Operation  Programming l Envionment variables] Speed settings]

Pulze Combination Programming

[f the option checked the number without decimal in the program will be
proceszed az a pulze.such as

"B100" that actually refers to =01 otherwize, 100" iz the same as
w1000

[ Pulse Combination Prograrmming

Defaul settings | Ok | Cancel

Fig.2.3-4

Click“Color Chooseto change background color ofcinae.

Ereferences

]

CHC Operation Enviomment wariables ]Speed settingsl

Background Color

-

Fanel Tips

[~ Please reboot this application after the Panel Tips
option iz checked . For the network wersion,
the option will be controlled by the serwer when the

Execute multiply the same program

|7 Execute multiply the same program at one time if the
option checked

fanlt settin| 0l | Cancel |

Fig.2.3-5

Adjust“Processing Drawing Display Acceleration"aBisplay Precision’to gain appropriate

speed of service of simulation software.

11
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Ereferences f$_<|

CHC Dperation] Envionment wariables Speed settings l

Operation step size

T

Operation graphic accelerate

Hone J

Display precision

Low /I High

fanlt settin| 0l | Cancel

Fig.2.3-6

b.Display color
Click “Confirm” after choose feeding route and aodd machineing.

Color Settings [5_<|

Fath Color Fart Color

(Deuble click to modify) (Double click to modify)
l 1 n

/B 1 [ B =
- 1 13

L1 14 ] T4
15 1 15

N 1 1.

B 17 [ I &

/T 18 1 18

[w Use Metal Color

Default =zettings Default settings

[v Tisplay the path travelled in rapid trawverse with dott

Cancel

Fig.2.3-7

2.3.2CUTTER MANAGEMENT

a. Milling machine

12
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Tool Hanagement [5_(‘
Tool List Tool Graphics

|#0. | Wame | Type | Length |Diameter |Rouwnd.. [ EPM | Rate |

001 tl End C... 120.00 12.00 0.00 0 0.00

2 . 120. 00 1] 0,00

003 T3 Dome 170. 00 12.00 4.00 [i] 0.00 B
004 T4 Drill... 120.00 12.00 0.00 i 0.00

il 5 Borin... 120.00 12.00 0.00 i 0.00

006 6 Tappi... 120.00 12.00 0.00 i 0.00

a7 7 Face ... 100,00  &0.00 0.00 i 0.00

Add Inte Magazine

Tool Management Tool Magazrine

Mount Tool Setting

Sta. .. Wane | 30 | ~
Add = -

01 01 Load Tool Info File
nz 02

Delete 03 03 W Mount Tool
i 04

Wodi £y gg gg Unmount. Tool

L o

= o v Cunc

Add

(1).Input the number of tool

(2).Input the name of tool

(3). End-milling tools buttonhead toolsdome-end tools aiguilles. 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 managemefréry.

Add tool to chief axes

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

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

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

b.lathe
Tool Nagazine Nanagement [$_<|
Tool Tool Graph
Ho. | Hame | Type | Length | Diameter | idth | Feed ... | Rotat. .. | Cut. .. | C
001 Taoll  Exter... 160.000 - 25.000 i} 0.000  280...
o0z Taol2  Exter... 160.000 - 25.000 i} 0.000  280...
003 Taol3 Screwer  1B0.000 - 15. 000 0 0.000  250... -
00l Irill 10. 000 [i}
005 TaolS  Borin. .. 160.000 - 12,000 i} 0.000 43.000 1
006 Taolf  Cutti... 160.000 - 25.000 i} 0.000 2800, 1
ooT ToolT Inner. .. 160. 000 - G.000 [u] 0. 000 40,000 1
003 Taol®  Inmer... 160.000 - 15. 000 i} 0. 000 41.536 1
oog Taol®  Exter... 160.000 - 25.000 i} 0.000 2800, -
15 >
Magazine Machine Tool add to tool head |
Ha. Hame Select Tool Rest
Add = | elect Tool Res Blade Graph
Pt Load Tool Information
Delete 03 —
04 Move To Fosition
Modi £ s
06 remove
Save o7
= K Cunct
add Fig. 2.3-9

(2). Input the number of tool.

13
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(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 managemeibrary.

Internal circle tool adding

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

ADD TOOL
T [o Ted [Toa ™
Tool body type: extemal cicle Hody Parsnete
i i Adbor Length [160
( L
37 Ao Widh [
]
I Rev .
Flake O

Dismeter

Lengh  Blade
e "
[ox ] oo |

= - ‘ = Blade Parameter
| =‘ ‘

Fig. 2.3-10

(2)Choose bull-nose tool in diago box“add tealhen 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

SREDCH 1616M08 18 i6 00 18 e | 1B LE0 B2.5x2.5 T8
SEDCH 1616K0S 16 16 100 16 12 16 160 N3x8 TiO
SEDCH 2020K06 20 20 125 20 14 20 150 H3x8 TiD
SEDCY 2020R05 20 20 125 20 15 20 LED W3S TiS
SEDCH 2525m10 25 25 150 25 11.5 20 150 M3.S: TIS

‘.

| ™

~Insert Info-

Tools Type: I
Insert Type
d

ol

dl
Material !

w7

Tool Illustration

Cancal

Fig. 2.3-11

(3)Choose the tool needed in diago “tool” and cficbnfiem”, then reverse back to “add tool"to

14
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input the number of tool and the name of tool.

Add tool to chief axes

(1) .Choose the tool needed in the tool data-lmassd 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

Size of workblank coordinate of workpiece

Workpiece Setting @
o+ o " Cylinder

Workpiece material

[DBF Low carbon steel v|  Load workpiece file

[~ Reposition Ref. point

Wiy e Cancal |
Fig. 2.3-12

(1)Define the length ,width and highness of worklland its material.
(2)Define orgin of workpiece X Y. Z.

(3)select changing machining orgirthanging workpiece.

b.Lathe

Workpiece Settings 3

(* Bar " Tube

Clanp type

Al

W, W

Workpicce material [06F Low carbon steel Bl

W Replace worlpiece
[~ Tailstock Tailsteck |
[ Caneal |

Fig. 2.3-13

15
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(1)Define workblank type, length, diameter andhitsterial.
(2)Define fixture.

(3)Choose tailstock.

Choose workholding fixture

Clamp Setting 3]

Clanp Types

@ Step clan ( Edge clamp  ( Yize

=

Fig. 2.3-14
Workpiece placement

Place workpiece

¥ direction (mm] ¥ direction(mm] Rotate (Angle)
-100 4| #| 4100 -t00 4 ] 100 —gg 4] ] +90 Flace |
-10 4 +10 =10 «| »| +10 -10 «| »| +10

-1 4 «| 41 -1 4| ¢ +1 =1 4| ] +1

L4

¥ directionimm] ¥ directionimm] Rotate (hnglel
0 ||:| ||:| Cancel |

Fig. 2.3-15

(2)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 workpiecehemse the edge detector needed in model list.
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SSCNC introduce

Select Edge Finder

Eccentricity Edge
Find
Frecizion: 0. 00Smm

o

¥in
r

ME-420
i E-610

er

Cancel

Fig. 2.3-

Coolant pipe adjusting

Coolant Pipe Adjust

16

3

Fipe 1 Fipe 2

#Ax1al Length #Ax1al Length
- 4|kt - Akt
Radial Radial

- 4| k| + - 4| k| +
Badial Angle Radial Angle
- A k| + - 4 k| +
Axi1al Length Arial Length
- A k| + - 4k +

Fig. 2.3-17

2.34 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 authmachining.

2.3.5WORKPIECE MEASUREMENT

L

'

Three modes of measurement
(1)Feature point.

(2)Feature line.

(3)Distribution of roughness.

17
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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

| Last day message "] Next day message

ﬂ Delete current message files E Parameter setup

When click “Parameter setl_f%‘, window “Info window parameter”will be appearance.
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Judgement Setting

Cut Seore:

[ 15 zet as mo out score,
20 1= set as the maximum

cut score
Owerrell Secore

Owerroll Score |10

General Warning £
Progranming 2

Operation |2

General Error [3

1 bl )

] E ing [
Parameter Setting=s ﬁl Y OZF amm1ng
Operation Error [3
Font Color Setting
concrat N ~
Buffer S1ze|2000
vornine N ~ ]
Moni tox _El 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(fiaiting 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, pleasatinpw tool number!

No tool hasing this tool number in top rest!

Please backoff measuring piercing point bar bedoite-toochange!
Please choose the mode Autgdit or DNC before open file!

The file is over the Max size,so it is unable tagel 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 eleggrisitinavailable!

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

Please close machine door!
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Startup NCSTART then switch to AUTQ MDI. TEACHING or DNC mode!

4. VULGAR ERRORS

Please backoff spindle measurement piercing pa@inbbfore startup NCSTART

X direction overshoot

Y direction overshoot

Z direction overshoot

5. PROGRAMMING ERRORS

General G code and cyclic program are somethingntitéer!

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 compeosht

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 meagupiercing point bar or raise spindle!
Teacher sends examination questions to studenfi@nd she can grade it which student finish
and send to teacher by Swan simulation networkesefso teacher can control the machine

operation panel of student and tips of error messag
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SSCNC introduce

Hetwork server

Notwerke Vser Eearcize Homiter Fessimation Tezt Cuntrs

- g, . B, - . H &

[Ramar s 1R pPRee 4 S

5. | Vsar mame | Login tins [ saten [IF address | Last infermation

DE . Pater

0f .. Bush

0f Charry

< 3
Ready Connected: O

Fig. 2.3-22 Network management
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CHAPTER 3 FANUC 0D OPERATION
3.1 FANUCOD MACHINE PANEL OPERATION

Machine operation panel is on the bottom-right afdew, as the followinggraph show. The

panel composed with Choosing botton, Program Rgn@ntrol Switch and so on is used to
control the running status of machine.

L]
L - - >

ETIFLY ANIES ERECTION

PROGRAM S0URCE OFERATHON

a 3 a a s & i a s
auto || Epit o Hope s Joos [TET) TEACH ﬂ%ﬂ; CYERRID PROGRAM
- FROTECT
»
b i “Y

ON
OPERATION SELECT SPEED I MUALTIFLY al

& @ & [
oPT . T
STOP (

=
AXIS
INHIET

Fig. 3.1—2 FANUC 0-TD(lathe)panel

L & > L] @ = & @ @ =
QFSET
AUTO EDIT e HOkE JOG JOGENC ||| MPG TEACH RESUR

Put cursor on haft,and click mouse left key to dwomode

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 cootisty.
JOG ING Manual pulse mode.

22
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MPG: Rapid hand wheel mode.

’E
BEART | aTO STOP
NC PROGRAM RUNNING CONTROL SWITCH -

[ =0

START

Program running startup. when pattern selectimbkpoint to “AUTO” and “MDI”
pressing is effective,otherwise ineffective.

Program running stop.Press it to stop programinghwhen program is running.

Program running MOO stop.

MANUAL CONTROL SWITCH OF SPINGDLE

@
SPDL
oW

Manual starting corotation of spindle.

SPDL
cow

Manual starting reversion of spindle.

Manual stalling of spindle.

MANUAL MOVING MACHINE PANEL BUTTON

) e a8

Milling machine moving button Milling machine moving button
SINGLE STEPAMOUNT OF FEED CONTROL KNOB

SFEED I ML TIFLY

When you choose manual panel ,distance of evepy»te0.001mm X10-0.01mm
X100-0.1mm X1kK-1mm. Put cursor on the knob and click mouseley to choose.
INCREMENT FEEDING MAGNIFICATION CHOOSING BUTTON

2 ) o
Lo MEDL MED
X1 X0 =100

@ =

=]
MEDH |l igH

KK
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@ operation manual FANUC OD operation

When you choose moving axes of machine,the distaheeery stepx1-0.001mmx10-0.01mm
x100-0.1mm x1K-1mm. Put cursor on the knob and click mousekiey to choose.
FEED-RATE(F) ADJUSTING KNOB

o
TRAVERSIE
FEED

Adjust feed-rate in program rinning. Adjustmentgan0~150% . Put cursor on the knob and
click mouse left key to choose.
SPINGDLE SPEED ADJUSTMENT KNOB

3 & &
SPDL &FPOL SPOL
DEC jlen i NG

Adjust speed of spindle. Speed adjustment rang&ZD%.
MANUAL PULSE

Put cursor on the knob, click mouse left kegnd move your mouse cursor. When the hand wheel
rotates clockwise, the machine moves along poditirgction. Otherwise, on the contrary.

MACHINE LOCKING KEY

-]
ANIS
INHIBT

Put it at“ON”.program run but each axes dosn't rotate.
MACHINE BLANK RUNNING

Put it at“ON”. each axes rotates at a fixed rate.
3.2 FANUCOD 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:
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FANUC OD operation

RUM
ACTF

BEJING-FANUC

ACTUAL POSI

00000
X
y4

-400.325
-196.930
-46.258

OHOOMOOS
oT

NOO0O0O
-100.000
-100.000

T
1omMoons

Fig. 3.2—2 FANUC 0-TD(lathe)

321 KEYSTOKE INTRODUCTION

Number/Letter key

T 8 9
"*o IH s
—4] 5] _6

x| v —z
IR P

_ 0 .

M s T

D K L
—aii]| - J| NOGQ

B 1 P

Number/letter key is used to input data into inagfion(as the following graph showsand

system will distinguish which to adopt, letter amnber by itself.
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Q-' operation manual FANUC OD operation

FANUC Series O-MDII

o

Fig. 3.2-3

K
-
_'|Input sequence of keyK—J—I|—Keesforloop.
EDIT KEY

Replace key. The data inputed replace the data pointing.

.PLLTEH|
DELE
_TIDeIete key. Delete the data curor pointinQr delete a NC program or all the programs.
hl‘;R’rllnsert key. Insert the area behind curor with datich is in the input region.

CAN

_|Modifier. Erase data which is in input region.

PAGE SWITCH KEY

NC program display and editing page.

s

POSs

_|Position display page. There are three display maie press button PAGE to choose.
MEMj

OFSET

Parameter input page. First press to login cootdisatup page. Second press to login tool

compensation setup page.Press button PAGE to sdiftehent page.

I8
EIWithdraw and linefeed key. End input of a row abgmam and then feed line.
PAGE TURNING KEY (PAGE)
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PAGE

1

4

Down or up page turning.
CURSOR MOVING (CURSOR)

CURSOR

1

v

Down or up cursor moving.
INPUT KEY

INFUT

_|Input key. Input data which is in input region iarameter page or Input a external NC
program.

OUTPUT KEY

%Cutput key. Output current NC program into computer
Manual operation of virtual NC milling machine.

RETURN TO REFERENCE POINT

Put mode knob at*‘HOME".

@
HOME

Choose each axes,and press button to referencegpoince.

RIS | IRECTION

MOVE
There are three methods for manual moving of machin
Method 1: continuously move.lt is used for longtaliee mesa moving.

@
SOl
(1) Put mode knob at “JOG” .

(2) Choose each axes,then press direction buttdoh ptessing to make the mesa move,

otherwise stop.
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@ operation manual FANUC OD operation

(3) Aujust travelling speed.
Method 2: Pointing controJOG). It is used for microadjustment,such as presetifigrence
operation.
. @
JOGRC
(1) Put mode knob at “JOG INC
(2) Choose each axes,then press the button. Mega one step every pressing.

(3) Adjust distance of one step by using single stmount of feed control knob.

SFEED T MULTIFLY

Method 3: Use“Manual PulselMPG) . It is for microadjustment. Operator can adjustkirgy

position easy by using “Manual Pulse”in practicalquction.

(1) Put mode knob at “MPG”

(2) Put cursor on “Hand Whee ,then hold pressing mouse for rotating. Loosen for
stoping moving of machine.
(3) Adjust distance of every lattice hand wheehtioy across by using single step amount of
feed control knob.
(4) Choose the axes to be moved.

START. STOPSPINDLE

Put mode knob at “JOG”, "JOG INC"or*"MPG”".

SFINOLE

aFDL BF“DL
ETOP Cow

START PROGRAM TO MACHINEING COMPONENT
N .
ALUTO
Put mode knob at “AUTC

Select a NC program

to start stop spindle.

|:)‘|"|:LE
i i i
Press in NC program running control switch.
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TEST RUN

Just run program, no cutting.
‘@
NS

Set lock of machine at “ON. il .

Select a NC program

=

Press in NC program running control switch.
SINGLE STEP RUN
@
SINGL

Put single step switch at “ON |

o)
Every order is executed every tinJis pressed when NC program is running.
CHOOSE A NC PROGRAM
There are two methods to choose
Method 1: serch according to numbering

Put choosing mode at EDIT
s
Pres to key in letter “O”

7
r
Pres_o'l to key in number“7”.The serching number keyedsin 107"

Press CURSOL' to start serch After found, “O7”displays in the place of program

numbering at the corner of top right of screen, ld@program displays on screen.
Method 2: Put choosing mode at AUTO

s
pres: to key in letter*O”

7
.
pres:_olto key in number“7”. The serching number keyedsin 107"

INFUT
pres: to start serch “O7"displays at the corner of top right of screand NC program

displays on screen.
DELETE A NC PROGRAM
Set choosing mode at EDIT

s

pres: to key in letter*O”
i

Pres —2lto key in number“7”

Key in the numbering of program to be deleteé®7”
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DELE
Pres_TI, “O7”NC program is deleted.

DELETEALL NC PROGRAMS
Put choosing mode at EDIT

s
Pres
]
pres: 0 lto key in letter“O”

Key in“9999”

DELE
Pres_TIto delete all NC programs

SEARCH A SPECIFYED CODE

A specifyed code can be a letter or a complete code.Such 8500107, “M”, “F’, “G03"and
S0 on. Searching is processed in current NC progfamoperation as the following words
describe

£ AUTO = EDIT

ronf
Pres

To choose a NC program

Input the letter or code to be searched

Press CURSOL' to search in current NC program.

EDIT NC PROGRAM (DELETE. INSERT. REPLACE)
Set mode at EDIT

mon]
Selec
|

Input NC program name edited,such as‘0&nd pressiwlto edit.
MOVE CURSOR

Method % press PAG Llortho turn page.Press CURS<L|orL|to move cursor.

Method 2:Move cursor by using the method whichsiedito search a specifyed code.

Input data Click number/letter key using cursor,then the d@tbbe inputed in input region. The

CAN
key is used to delete data in input region.

DELETE. INSERT. REPLACE

DELE
Pres_TIto delete the data cursor specifyed.
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I
Pres to insert the area behind the code specifyed byocwrith the data in input region.

ALTER
Pres_lto replace the code specifyed by cursor with tha dainput region.

INPUT NC CODE BY HAND WITH CONTROL BOX OPERATION PANEL
Put mode switch at EDIT

PR
Presjto login program page.

o~
Pres_olto input“O7”-program number

Iput program name which can't be the same withoiie existent.

I
Presiwlto start inputing.

Just one code can be inputed every time;The oparatisimilar with the operation of

deleting ,inserting, replacing and so on in NC cediging.

I
Input sequentially after finish inputing of onediand get a new line with CRLF Li{El.

INPUT A NC PROGRAM FROM COMPUTER
Set mode at DNC
Link PC and NC machine with 232 cable conductarttoose NC file for transmission.

PR
Presjto switch to PROGRAM page.

Input program numbering“Oxxxx”

INPUT
Pres_lto reed in NC code.

INPUT ORGIN PARAMETER OF COMPONENT
Put switch at EDIT or AUTO

MERN
Pres 2=l login parameter setup page, and then press ‘Méok”

Switch between NotNo3 and No4~No6 coordinate system page with PALl

ancll,and Nol~No6 and G54~G59 are one to one correspoade
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Fig. 3.2-4

Choose coordinate system with CURELlancll.

Input address word X/Y/Z) and numerical value into input region.Please carisyput

Data’operation.

INPUT
Pres to input the data in input region into the spedaifypdace.

INPUT CUTTER COMPENSATION PARAMETER
Put mode switch at EDIT or AUTO

MERN
Pres Z=llto login parameter setup page,and then press“R&dres

Select length compensation and radius compensattbn PAGELlancLl.

FANUC Series O-MDII
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Choose compensating parameter numbering with CUFLI%DL'.

Input compensation value to length compensatiom tddius compensation D.
POSITION DISPLAY

POS
Pres to switch position display page.

There are three mode for position display, andchwitiem by PAG LlancLl.

Workpiece coordinate systefrabsolute coordinate systenposition Display tool contact points
in current workpiece coordinate system.

Relative coordinate systenmDisplay relative position preseted by operator.

Synthetic display Display tool contact points position in followingardinate system at the same

time.

FANUC Series O-MDII

RLIN OHOOm OHOOMOOS

ACTF 0 hbAmAIN = oT
EDIT

Fig. 3.2-6

Position in workpiece coordinate systetABSOLUTE)

Position in relative coordinate systetRELATIVE )

Position in machine coordinate systémACHINE )

Residual distance in current moving ordddISTANCE TO GO

3.22 MANUAL OPERATION OF VIRTUAL NC MACHINE
1.RETURN TO REFERENCE POINT

(1) Put mode knob at “REF.R”".

& &
+¥ +4
(2) Press to return to reference point.

2MOVE
THERE ARE FOUR METHODS FOR MANUAL MOVING:
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TRVESE
Method 1 Continuously moving( ) . ltis for long distance moving.

@
S0

(1) Set mode at'JOG”
(2) Choose each axes’s direction key +X +Y +Z o¥X—Z, and click each key to make machine

move,release for stop.

]
TRVRE

(3) Pre to get rapid moving.

-]
G

Method 2 Jog ( ) .Itis for microadjustment,such as preseting refeeepoint.

Set mode at*JOG".

Method 3 Increment feeding. )
(1) Set mode at “JOGINC".
(2) Choose multiplying power x1-0.001mm %10 -0.01mm x100-0.1mm x1K-1mm.

(3) Choose axes.One step per pressing.

@
WFG
Method 4: “Hand Pulse”using ) .Itis for microadjustment.It's easy foroperatorctmtrol

and observe the movement of machine. “Hand Puls¢tise top-right corner of software

interface , and it is emergent after click.
3.START. STOPSPINDLE

@
S0

(1) Put mode knob at"JOG

=] @
SPDL SPDL

{3
cWw cow . . .
(2) Pres to start the spindle, while pre to stop the spindle.
4.START PROGRAM AND MACHINE COMPONENT
(1) Choose a program under “EDIT"mode or “AUTO"mggéease consult following process)

@
AUTO

(2) Put mode knob at"‘AUTO!’

3) Pressj

5.PROGRAM TEST RUN

Just run program, no cutting.

(1) Choose a program under “EDIT"mode or “AUTO"mdgéease consult following process)

@
AUTO

(2) Put mode knob at"‘AUTO!’
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=]
AMIE
INHIBT

(3) Pres

|
(4 Pressj

6.SINGLE STEP RUN

(1) Choose a program under “EDIT"mode or “AUTO"mggéease consult following process)

=]
AUTO

(2) Put mode knob at"‘AUTO!’

=]
FMGL
BLOCH

(3) Put single step switc at‘ON”".

&+
(4) Just one code block is executed every time pj when program is running.

7.CHOOSE A PROGRAM

There are two methods to choose

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

PRGRE
(2) Press to input letter“O”
- 7 |
(3) Pres @] to input nimber“7”. Search program nembered“07".

(4) Press curso 'l' to search After found, “O7”is showed at the top right corner of screen

and“O7”NC program is on the screen.

=
AUTD

CHOOSE AUTO MODE

PRGRE
(1) Press to input letter “O”

- 7
(2) Pressj to input number“7”. Input the numbering of progré@v”.

NPT
(3) Press to start searching .“O7” is showed at the top rher of screen.

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

PRGRE
(2) Press to input letter “O”

- 7
3) Pressj to input number“7”. Key in the numbering of progr#o be deleted “O7".
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DELET
(4) Press to delete “O7”"NC program.

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

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

DELET
(4) Press to delete all programs

10.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”

PRIGRE
(2) Press

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

(5) Press CURSOR 'l' to search in current program.

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

PRGRE
(2) Select

, INSRT _
(3) Input edited NC program name, such as“07". Pi to edit.

(4) Move cursor

Method 1 Press PAGE t or ‘l' to turn page and press CURSOI t or " to

move cursar

Method 2 Use the method serching a specifyed code to mog®icu

CAN
(5) Input data Click number/letter key by mou: is used to delete data in input region.

Delete. insert. replace

DELET _
Press to delete code pointted by cursor

INSRT
Press to insert the place behind code specifyed by cuxsih data in input region.

ALTER
Press to replace code specifyed by cursor with datajout region.
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12.MANUAL INPUT OF NC PROGRAM WITH OPERATION PANEL
(1> Put mode switch at“EDIT".

PRGRE
(2) Press , and then pres#llBiEEN to login program page.

I,.- 7
(3 Pressj , and input*O7”program numbering (the numbering kelyedan't be the same
with existing numbering).

o
(4) Press E98 _, to get a newline and then start to input program.

(5) Just one section of code can be inputted in inggibn when input.

=
(6) Press 98 to finish the input of current line and get a newlithen input sequentially.

13.INPUT A PROGRAM FROM COMPUTER
You can build a text to write NC code in computgikbyboard. But the suffix name of text
file(*.txt) must be changed to *.nc or *.cnc.

PRGRY
(1) Choose EDIT mode and press to shift to program page.

INSRT
(2) New a program name, and then pri to login programming page.

(3 PressElto open NC file under the list of computer,and gih@gram displays on current

screen.
14.INPUT COMPONENT ORGIN PARAMETER
(1> Put switch at the mode of“MDI"or*JOG”.

MENU
Press ™= {0 login parameter setting pagand then press “Workpiece”.

Switch between NotNo3 and No4-No6 coordinate system page by Pﬁllancll,and

Nol1~No6 and G54~G59 are one to one correspondence.
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H

FLIRA

Fig. 3.2—7 workpiececoordinate systempage

(2) Select coordinate by CURSOF " and 1

Input address lettet X/Y/Z ) and numberical value to input region.

WPUT
(3) Press to input the data in input region to specifyedcpla

15.INPUT CUTTER COMPENSATION PARAMETER
INPUT RADIUSCOMPENSATION PARAMETER:
(1) Put mode switch at*JOG”

MENU
(2) Press ™= o |ogin parameter setup page,and press “Redress”.

(3) Select length compensation , radius compensatidPAGE: ‘l' and

CFFSET ZETING

Fig. 3.2—8tool redress page

t

(4) Select compensation parameter numbering by CURS " and
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(5) Input compensation value to length compensatiom tddius compensation D.

WPUT
(6) Press to input the inputted compensation value to spediiplace.

16.COORDINATE DISPLAY

POS
Press to shift to coordinate display page.There aregtimethods for coordinate display

Absolute coordinate systenmDisplay the position of machine in current coortinsystem.
Relative coordinate systenmDisplay the coordinate of machine with respecheflast position.
Synthetic display Display positions of machine in following coordiaaystem

at the same time.

ACTUAL POSITICORN Do o o T YR T

]
OHOOMm L AHOOMO0S
0 hiAtdmlrd = oT
Bl

Fig. 3.2-9
Position in workpiece coordinate systeltABSOLUTE)
Position in relative coordinate systetRELATIVE )
Position in machine coordinate systemACHINE )
Residual distance in current moving ordddISTANCE TO GO
17.MDI(MANUAL DATA INPUT)

-

(E2e}
(1) Set mode i

PRGRE WPUT
(2) Press , and presJERINEN .|put program, then pres

-
(3) Pres®MAT o to run program.
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CHAPTER 4 FANUC O0i OPERATION

4.1 FANUC Oi PANEL OPERATION
OPERATION PANEL

The operation panel of machine is on the bottortrid window,as the following graph
shows.The panel composed of pattern selectionmutfzeration control switch and so on is used

to control running status of machine mainlgs the following instruction shows

III Cal
L F ]
o
4
BIH

njndll 50 LS

..= '{'ﬂ
}

100 7o

i .
mEE

Fig. 4.1—2 FANUC Oi(lathe)panel

= 2] 2 [ [@] [ fwd] [S)]

L]

AUTO: Auto-processing mode.

EDIT: Itis used to input NC program and edit code thioageration panel directly.

ENS

MDI: Manual Data Input.

Bl

INC: Increment feed.
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g-' operation manual FANUC 0i operation

@

|—’HND: Move mesa or tool in hand wheel mode.

Aty

JOG: Manual mode. Move mesa or tool continuously bydhan

|g

DNC: Link PC and NC machine with 232 cable conductadiect program for transmission

and processing.
&

NC program running control switch

REF Return to reference point.
@ @

m Program run start When put moode choosing knob at “AUTO"and“MDI", psing is

effective, otherwise ineffective.

@ Program run stop Press it to stop running when program is runritigs =% Manual
control switch
- -
1 O |
| R — | >
1
=0 Manual start of spingdle for corotation.

I
20 Manual start of spingdle for reversal.

0
— manual stop of spingdle

Manual moving of machine mesa

@ 2 2
X Y Z X Z
-] -] -] @ @ @
+ due - + L -
Milling machine button Lathatton

Button for singlestep feeding magnification choogei

@ @ @ 9

£ 1 X 10 X 100 X000
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@ operation manual FANUC 0i operation

When choose mobile axes of machine,the distanoe@ttep is x1-0.001mm %10-0.01mm
x100-0.1mm x%1000-1mm. Put cursor on button, and then click sedaft key to choose.
Feed rate(F) adjusting knob

PELEL T

Adjust feed rate in program running, range of aitjgs 0~120% . Put cursor onknob, click
mouse left key for rotation.

Spindle speed adjusting knob

Adjust spindle speed, range of adjustingI20%.

Put cursor on hand wheel to choose axial direciwass mouse left key and move the mouse.
Clockwise rotation of hand wheel for positive difea moving of the corresponding
axes;anticlockwise rotation of hand wheel for negadirection moving of the corresponding
axes.

Dry running of machine
i

Press the button, and then each axes rotate xadhrfite.

Manual teaching

Choose tool in tool library

Press it to choose tool.

Locking key of program editing
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@ operation manual FANUC 0i operation

Put knob a{®Pto edit and modify program.
Restart program

=

Program can be started from specifyed block afi@rtireakdown.
Locking key of machine

=)

Each axes is locked and only program can be ruafiedpress this key .
MOO Program stop

o}

MOO stop when program is running.

Emergency stop knt¢

4.2 FANUC 0i NC SYSTEM OPERATION

BELTISG-FANUC Seres Of M

-401.818
-197.805
-50.887

PART

RUH TIME CYCLE TIME
ACTF 3
10:19:22
ARS

Fig. 4.2=1 FANUC 0i (milling machine)panel
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@ operation manual FANUC Oi operation

ARS

= H qﬂr
£l ) ) . . e

Fig. 4.2=2 FANUC 0i (lathe)panel

42.1 BUTTON INTRODUCTION

Number/letter key

O, Ny, G, 7% 81 9f

o B 20 [ B B

M, 8, Tx 1£ 2} 3¢

Fp Hp =% —-. 0. -,

Number/letter key is used to input data to inpgior (as the follwing graph showsSystem will
distinguish which to adopt, number or letter.

SHIFT
Press to shift input mode for example O—P, 7—A.

Fig. 4.2—3 FANUC 0i-M(milling machine)input of number and syia
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@ operation manual FANUC Oi operation

Fig. 4.2-4 FANUC 0i-T(lathe) input of number and symble
Edit key

Replace key. The data inputed replace the daita pointing.

DELTE
Delete key. Delete the data curor poin{inQr delete a NC program or all the programs.

INSERT
Insert key. Insert the area behind curor witladslich is in the input region.

Cancel key. Remove the data in input region.

ECB
Carriage return & line feed key.

SHIFT

Upper case key.
Page shift key

Program display and editing page.

Position display page. There are three mode fatipoglisplay, and press PAGE to

choose one mode.

OFSET
*8T.  parameter input page. First press to login cootelisetup page;second press to login tool

compensation page. Press PAGE to shift diferrege pa
MESGE
System parameter page Info page.Such*Alarm”.

CUSTM
S8 Fig. parameter setup page.
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g-' operation manual FANUC Oi operation

System help page. i Reset key.

Page turning buttori PAGE)
1

PAGE
Turn up & Turn down
Cursor moving(CURSOR
Move up B Move left
Move down - Move right

Input key e Input key. Input data in input region into inpur@aeter page.
422 MANUAL OPERATION OF MACHINE
RETURN TO REFERENCE POINT

&

(1) Put mode knob al,—l .

X Y 2

(2) Choose axes . Press the button to return to reference point.
Move
THERE ARE THREE METHODES FOR MANUAL MOVING OF AXES:

L

Method 2 Rapid moving . It is for long distance of work bench moving.

(1) Set mode at*JOG”

(2) Choose axeses. Press direction + ~ and hold it to move machine,and release for

stop.

(3) Press UL to make axeses move rapidly.

—
Method 2 Increment movingIMI . It is for microadjustment,such as presetingresfee.

@ 9 @ @

= £ 1 X 10 X 100 X1000
(1) Set mode alml: Choos for stepping amount.

(2) Choose axeses. Each axes move one step anerptess it.

Method 3 “Hand Pulse”using@. It is for microadjustment. It's easy foroperatoicontrol and

observe the movement of machine. “Hand Pulseieeatop-right corner of  software interface

, and it is emergent after click.
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Q-' operation manual FANUC Oi operation

START. STOPSPINDLE
(1) Put mode knob at“JOG”.

I | o
(2) Press= ¥ U {5 make spingdle get positive and negative ratafress—> to stop
spingdle.
START PROGRAM TO MACHINE COMPONENT

(1) Put mode knob at “AUTO’IﬁI

(2) Choose a program (please consult following eset

(3) Press program starting butttm
PROGRAM TEST RUNNING

Just run program, no cutting in test running.

-

(1) Set mode ai—

(2) Press - to call out program after choose a program sucbG01.

(3) Press program starting butt m .
SINGLE STEPRUN

(1) Putsingle step switcl,E’ at “ON".
(2) Only one command is executed, every time you plmsbuttonm when program is

running.

CHOOSE A PROGRAM

There aretwo methods for choosing:
serch according to program numbering
(1) Choose“EDIT"mode

PROG )
(2) Pres. to input letter“O”

7
(3) Pres A 1o input number“7”. Input the searching numbéo7”

(4) Press CURSOR - to start searchingAfter found, “O7”is showed at the top right corner

of screen and“O7”"NC program is on the screen.

SET MODE AT AUTO Iﬁl
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@ operation manual FANUC Oi operation

PROG )
(1)Press to input letter“O”

7
(2)Press A to key in number“7”.The searching number keyeitin“07”

(3)Press- —

- ,and“O7"displays on the screen .

(4)You can input block number“N30”and then pres-to search block .
DELETE A PROGRAM

(1) Set mode at “EDIT”

PROG )
(2) Press to input letter “O”

7
(3) Press A to input number“7”. Key in the numbering of progr#o be deleted “O7".

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

DELETEALL PROGRAMS
(1) Set mode at “EDIT”

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

DELTE
(4) Press to delete all programs

SEARCH A SPECIFYED CODE
A specifyed code can be: a letteror a complete .c8deh as “N0010”, “M”, “F", “G03"and so

on. Searching is processed in current program.opleeation step:

D Choose“AUTO’E or“EDIT”@ mode

PROG
(2) Press

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

(5) Pres-in_o start searching

from current programs.
EDIT NC PROGRAM (DELETE. INSERT. REPLACE)

D Choose“EDIT’mode
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@ operation manual FANUC Oi operation

PROG
(2) Choose

INSERT
(3) Input edited NC program name, such as“07”. Pr-= to edit.

(4) Move cursor

PAGE PAGE l
Method : Press PAGE:! or 4 to turn page and press CURSOF or to

move cursar

Method 2 Use the method serching a specifyed code to mog®icu

CAN
(5) Input data Click number/letter key by mout =" is used to delete data in input region.

OFSET
(6) Input number of automatically generating blodRress! #5F. as graph 4.2-5

shows. Input “1"in sequence number of parametee pagnd the edited program will generate

block number automatically. (such:adl10...N20...)

BEINNG-FANUC Series 0: Mate

Fig.4.2-5

Delete. insert. replace

DELTE i
Press to delete code pointted by cursor
Press to insert the place behind code specifyed by cuxsih data in input region.

ALTER
Press to replace code specifyed by cursor with datajput region.

MANUAL INPUT OF NC PROGRAM WITH OPERATION PANEL

(1) Put mode switch at“EDI'I.
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@ operation manual FANUC Oi operation

PROG
(2) Press , and then pres_ to login program page.

7
(3) Press  * , and input“O7”program numbering (the numbering keiyedan't be the same

with existing numbering).

EDEE INSERT _
(4) Press — to start input.

(5) Press - to get a newling and then start to input program sequentially.

INPUT A PROGRAM FROM COMPUTER
You can build a text to write NC code in computgikbyboard. But the suffix name of text

file(*.txt) must be changed to *.nc or *.cnc

PROG
(1) Choose EDIT mode and then prest to shift to program page.

INSERT
(2) New a program name, and then prc=" to login programming page.

(3 PressEl to open NC file under the list of computer,andgih@gram displays on current

screen.
INPUT COMPONENT ORGIN PARAMETER

OFSET
(1) Press ®='. to login parameter setting pagand then press“Coordinate System”

EE T ook ok ok ok ok

Fig. 4.2—6 FANUC 0i-M(milling machine)
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g operation manual FANUC Oi operation

BEINMNG-FANUC Series 0: Mate

0.000 0.000

Fig. 4.2—7 FANUC 0i-T(lathe)

(2) Select coordinate by PAGE 4 CURSOR:

Input address lettet X/Y/Z) and numberical value to input region. Please cdfisput
Data’operation.

INPUT
(3) Press to input the data in input region to specifyedcpla
INPUT CUTTER COMPENSATION PARAMETER

OFSET
(1) Press/®¥ to login parameter setup page,and press “Red

1
PAGE
(2) Select length compensation , radius compensatid?ABE: ~ 4 and

-401

10:42:.09

Grapg 4.2-8 FANUC 0i-M(milling machine) tool redress page
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@ operation manual FANUC Oi operation

BELING-FANUC Series 0f Mate

(ANnlnln] A -0.000

Fig. 4.2—9 FANUC 0i-T(lathe) tool redress page

1

(3) Select compensation parameter numbering by CURS ,1, and

(4) Input compensation value to length compensatiom Fdius compensation D.

INPUT
(5) Press to input the inputted compensation value to spediiplace.

POSITION DISPLAY

Press to shift to position display page.Shift by PAG ¥ and or by soft key.

MDI(MANUAL DATA INPUT)

() Press@ to shift to “MDI”"mode

EQB

PROG
(2) Press , and then presillll)il — € to Input block number “N10”such the
input program GO0X50.

INSERT o
(3) Press ,and the program “N10G0X50" is inputted.

(4) Pressm to start program.
MIRRORIMAGE FUNCTION

m Fm
Press #& ) —. 4" asthe graph 4.2-10 shows.
MIRROR IMAGE X. MIRROR IMAGE Y. MIRROR IMAGE Z and mirrorimage functions of

Xaxes Yaxes and Zaxes are one to one correspondenceameter page.
For example: If you input“1” mirrorimage starts.
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g operation manual FANUC Oi operation

BELNNG-FANUC Series 0: Mate

>
EDIT #t# ek

Fig. 4.2-10
POSITION OF WORKPIECE COORDINATE SYSTEM (ABSOLUTE COORDINATE
SYSTEM)
Absolute coordinate systenmDisplay the position of machine in current coortinsystem.
Relative coordinate systenmDisplay the coordinate of machine with respecheflast position.
Synthetic display Display positions of machine in following coordiaaystem

at the same time.

HEDTAE AR Sedes O M BN -FANLAE 3

PART
EUR TIME CYCLE TIME
ACTF 5

Fig. 4.2—11 FANUC 0i-M(milling machine) Fig. 4.2—12 FANUC 0i-T(lathe)
Position in workpiece coordinate systelABSOLUTE)
Position in relative coordinate systetRELATIVE )
Position in machine coordinate systémACHINE )
Residual distance in current moving ordddISTANCE TO GO
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@operation manual FANUC 18i operation

CHAPTER S5 FANUC 18i OPERATION
5.1 FANUC 18 PANEL OPERATION

Machine operation panel is on the bottom-right ofdew, as the followinggraph show. The panel
composed with Choosing botton, Program Running ®@bBkitch and so on is used to control

the running status of machine.Detail instructiomedéry part is as the following words describe:

A B0 70 80
i L]
E A 1 __'

. i B
ONC MSTLOCK COOL

Mode choosing EDIT /MDI (manual data input /JOG (auto) /INC

increment feeding /AUTO (automatic cycle /REF (return to reference point

PROGRAM RUN CONTROL SWITCH

2 Program run start when pattern selection knob point to “AUTO” and “Mpressing is
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@operation manual FANUC 18i operation

effective,otherwise ineffective.

Program run stop Press it to stop program running when programnsing.

STOP COW
S st
. el  MANUAL CONTROL SWITCH OF SPINGDLE
H Manual starting corotation of spindle.
sSTOP

B

.‘ Manual starting reversion of spindle.

H Manual stalling of spindle.

MANUAL MOVING MACHINE PANEL BUTTONS

When you choose moving axes of machine,the distaheeery step 1 -0.001 mm 10 -0.01
mm, 100-0.1 mm 1000 -1 mm 210000 - 10 mm. Put cursor on the knob and clicksadeft

key to choose.

FEED-RATE(F) ADJUSTING KNOB
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@operation manual FANUC 18i operation

Adjust feed-rate in program rinning. Adjustmentgan0~120% . Put cursor on the knob and
click mouse left key to choose.

SPINGDLE SPEED MAGNIFICATION ADJUSTING KNOB

Adjust speed of spindle. Speed adjustment rang&ZD%.
MANUAL PULSE

Make butto . dbe at effective statue. Put cursor on the knobk chouse left key and move
your mouse cursor. When the hand wheel rotate wlizelk the machine move along positive

direction.Otherwise on the contrary.

SINGLE STEP SWITCH

One command is executed every time you press it.
SKIP

i

. BLOCK SKIP
Press the button in Auto mode ,and all the progsduich has “ /" in front of itself will be skiped

over.

PROGRAM SELECTION STOP

Stop selecting when meet MO1 program in Auto mode.
DRM

i

.

Press it and each axes rotates at a fixed rate.

MACHINE TOO DRY RUNNING

cooL

[

] COOLANT SWITCH

Press the button to open the coolant;Press againge.

TOOL

I

. d CHOOSING CUTTER IN CUTTER LIBRARY



@ operation manual FANUC milling programming

Press it to choose tool.

LOCKING KEY OF PROGRAM EDITING

Put it at* -”to edit or modify program.

DRIVE

HL. LOCKING KEY OF MACHINE
Each axes is locked and only program can be ruafiedpress this key .

M ST LOCK

M . S . T code in program will not be xecuted when thediuts in effective statue in program

running.

EMERGENCY STOP KNOB
5.2 FANUC 18i NC SYSTEM OPERATION

Fig. 5.2—1 FANUC 18i ( milling machine ) panel

521 BUTTON INTRODUCTION
Number/letter key
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g-' operation manual FANUC milling programming

Number/letter key is used to input data to inpgior (as the follwing graph shows.

Shift lowercase and capital in combination key-,such as X—u, Y—v.

ACTUAL POSITIONCABSOLUTE) 00016 NO0000
(ABSOLUTE)
0.000
-0.000
0.000
(MODAL) .
GO0 G40 GS3  F 0 M F O MM/MIb
G17 G493 Ged JOGF 1200 MM/% PART COUNT 1
G90 G8O0 G63  H RUN TIME OHOOM CYCLE TIME HOOMODS
G22 G98 615 D T 25
G94 GSO G40.1
G21 GET G25 S 0
SACT 0
0S5 50% L 100%
REF ### ok | 12451 |
| ‘ ‘ ‘ ‘ AR REL ALl HMDL |[[COFRT)

Fig. 5.2=2 FANUC 18i-M( milling machine ) input of number@symble
Edit key

Replace key. The data inputed replace the data pointing.

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

Insert key. Insert the area behind curor with adiah is in the input region.

(2] (7] [ 3]

Cancel key. Remove the data in input region.

Carriage return & line feed key.

Upper case key.

Program display and editing page.

2 3] [5]

Position display page. There are three mode fsitipa display (absolute / relative /

integration .

I- Parameter input page.
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g operation manual FANUC milling programming

. System parameter page

- Info page.Such“Alarm”.

I. Fig. parameter setup page.

I- System help page.
G

5
¥ | Reset key.

Page turning buttort PAGE )

li Turn up I- Turn down

|- Input key. Input data in input region into inp@rameter page.

Return to reference point

(1) Put mode knob &

(2) Choose axese . Press the button to return to reference point.

5.2.2 MANUAL OPERATION OF MACHINE

THERE ARE THREE METHODES FOR MANUAL MOVING OF AXES:
RAFID

Method : Rapid moving . It is for long distance of work bench moving.

110700 4000
Ak i.l_.:_mm
-‘.ﬂ_.: [ Fo 3

oo ¥ =

-

(1) Set mode at*JOG .
(2) Click positive and negative direction buttoragks and hold pressing to make axes

|
axes After click \ , machine move to negative direction of X axes.
RAFID
bl
3) Pres to make axeses move rapidly.
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@ operation manual FANUC milling programming

O
i Ll ;e
o 5

A
oe

a3 =

Method 2 Increment moving , Itis for microadjustment,such as preseting

reference.

(1) Set mode a Choose 1. 10. 100. 1000. 10000 for stepping amount.

(2) Choose axeses. Each axes move one step anerptess it.

Method 3 “Hand Pulse"usinE, It is for microadjustment. It's easy foroperatorctntrol
and observe the movement of machine. “Hand Puls¢'tise top-right corner of software

interface , and it is emergent after click.

START. STOPSPINDLE

110700 4000
e, 4 A II00

e

(1) Put mode knob at“JO

[ 1
d to make spingdle get positive and negative ~'L.-‘ to

stop spingdle.
START PROGRAM TO MACHINE COMPONENT

(1) Put mode knob at “AUTO

(2) Choose a program (please consult following eset

(3) Press program starting buttd

PROGRAM TEST RUNNING

Just run program, no cutting in test running.
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@ operation manual FANUC milling programming

(1) Set mode aﬁ.

(2) Pressi to call out program after choose a program sucbG91.

(3) Press program starting buttd

SINGLE STEP RUN

(1) Put single step switc d at “ON”.
(2) Only one command is executed, every time yaspthe butto . 1 when program is

running.

CHOOSE A PROGRAM

There aretwo methodsfor choosing:
i.serch according to program numbering
(1) Choose“EDIT"mode

DIR
(2) Press:li,and then pres: to input letter* O .

.
3) Pressa_‘to input number “ 3 ”. The searching number keyeisi “ 03"

(4) Press CURSOR ito start serchingAfter found “ O3 ” is showed at the top right corner

of screen and“O3”"NC program is on the screen.

10100000

=

ii. SET MODE AT AUTO

(1) PressJi to input letter“O”

.
(2) Pressa_‘ to key in number“3”.The searching number keyei$in“03”

DIR
(3) Press

ABS REL

EDIT *## ### || 15:15:54 | |

FRSRM DIR (OPRTY| =
_,

61
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@ operation manual FANUC milling programming

i,and “ 03 " displays on the screen .

SRH SRH
(4) You can input block number“N30"and then pres or to search program

block .
DELETE A PROGRAM
Set mode at “EDIT”

Press. to input letter “O”

7
Pressﬂ to input number“3”. Key in the numbering of progr#o be deleted “03".

Press' to delete “O3"NC program.

DELETEALL PROGRAMS
Set mode at “EDIT”

Press. to input letter “O”

Input“-9999”

Press' to delete all programs

SEARCH A SPECIFYED CODE
A specifyed code can be: a letteror a complete .c8deh as “N0010”, “M”, “F", “G03"and so

on. Searching is processed in current program.opleeation step:

Choose“AUTO”

Press.

Choose a NC program

or“EDIT” mode

Input the needed letter or code, such as,MF", “G03”

SRH 4

Press

j ABS  REL
in

start searching from current programs.
EDIT NC PROGRAM (DELETE. INSERT. REPLACE)

ALL HMOL

3G-EDT| O SRH|SRH4 | SRHT |REWHND| =

to

62



@ operation manual FANUC milling programming

Choose“EDIT” mode

Choose.lnput edited NC program name, such as“02". Pri to edit.

Move cursor

Method 1 Press PAGElior _ to turn page and press CURSOFior _ to

maove cursar

Method 2 Use the method serching a specifyed code to mog®icu

Input data Click number/letter key by mous. is used to delete data in input region.

SETIMEG
Input number of automatically generating prograotcki Pressl-—> J Input

“1”"in sequence number of parameter pagand the edited program will generate program block
number automatically (such:asN10...N20...) .
DELETE. INSERT. REPLACE:

Press_ to delete code pointted by cursor
Press- to insert the place behind code specifyed by cusdth data in input region.

Press’i to replace code specifyed by cursor with datajout region.
MANUAL INPUT OF NC PROGRAM WITH OPERATION PANEL

Put mode switch at“EDIT’

DIR
Press., and then pres: to login program page.

7
Pressﬂ, and input“O3”program numbering (the numbering kelyedan't be the same with

existing numbering)

o
Press.— to start input.

EOB
Pressii1— - to get a newline and then start to input program sequentially.
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@ operation manual FANUC milling programming

INPUT APROGRAM FROM COMPUTER
You can build a text to write NC code in computgikbyboard. But the suffix name of text

file(*.txt) must be changed to  *.nc or *.cnc
Choose EDIT mode and then pres. to shift to program page.

New a program name “ Oxxxx ", and then pr. to login programming page.

open NC file under the list of computer,and thegpam displays on current screen.
INPUT COMPONENT ORGIN PARAMETER

(1)Press. to login parameter setting pagand then press“Coordinate System”

BEIJIMNG-FANMUGC Series 18! MB

ACTUAL POSITIONABSOLUTE) 00016 NOO000

(ABSOLLITE)
X -400.036

Y -202.891
-53.225

GIOEL F 0 MM/MIYN

G532
GEd

o mMm

E
JOGF 1800 MM/ PART COLNT 1
@63 H RUM TIME OHOOM CYCLETI 0HOOMOOS
815 D T 25
340.1
a25 5 o
SACT o
0% 50%  Lioow
REF ##% || 10:43:00 | |

Fig. 5.2-3 FANUC 18 i-M(milling machine )

(2) Select coordinate by PAGE _or CURSOR: -

Input address lettet X/Y/Z) and numberical value to input region. Please cdfisput

Data”operation.

(3)Press. to input the data in input region to specifyedcpla
INPUT CUTTER COMPENSATION PARAMETER

5., |
(1)Press to login parameter setup page,and press “Redre 8

(2)Select length compensation , radius compenshiidPAGE 'and .
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@ operation manual FANUC milling programming

BEIJING-FANUC Series 18! MB

00016 NO0000
LENGTH RADILS (ACTUAL POSITION)

GEOM(H)  WEAR(H) GECM(D)  WEAR(D) (RELATIVE)
120,000 . . . —-400. 038
—Z0Z.831
-E3_ZZE

05 50% L 100%
REF # ok [ [tors1i2e | |

FFFSET SETING| WORK

Fig. 5.2-4 FANUC 18 i-M( milling machine )

(3) Select compensation parameter numbering by G‘.]lFIRS.am..

(4) Input compensation value to length compensatiam radius compensation D.

(5) Pres. to input the inputted compensation value to spediplace.
POSITION DISPLAY

Press. to shift to position display page.Shift by PAG.and . or by soft key.

MDI(MANUAL DATA INPUT)

to shift to “MDI"mode

oo o B
(2)Press , and then pres — to Input block number “N10” such the
input program GOX50.

(3)Press.,and the program “N10G0X50” is inputted.

(4)Press to start program.

MIRRORIMAGE FUNCTION

SETIMEG
Press.-» — ..MIRROR IMAGE X. MIRROR IMAGE Y. MIRROR IMAGE

Z and mirrorimage functions of Xaxesraxes and Zaxes are one to one correspondence in
parameter page.

For example: If you input“1” mirrorimage starts.
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@ operation manual FANUC milling programming

POSITION OF WORKPIECE COORDINATE SYSTEM (ABSOLUTE COORDINATE

SYSTEM)

Absolute coordinate systenmDisplay the position of machine in current coortinsystem.

Relative coordinate systenmDisplay the coordinate of machine with respecheflast position.
Synthetic display Display positions of machine in following coordiaaystem

at the same time.

BEIJING-FANUC Series 18! MB

WORK CODNDATES 00016 NO0000
(ABSOLUTE) (RELATIVE) F 0 MM/MI IS|
1

X -400. 038 H -400. 038 JOGF 1800 MM/5  PART COLNT
¥ -202.831 ¥ -20z.831 RUM TIME OHOOM CYCLE TME HOOMOOS
2 -53.225 2 -53.225

(MACHINE) WORK COORDINATES
3 -400.036 (E54)

T -20Z.891
2z —53. 725 M DATA ille] DATA

a0 ® 0.000 0z 0.000

(MODAL) (EXT) ¥ 0.000 (855) ¥ 0,000
z z

540 G53

G49 GE4
Ez0 01 % [-450.000 03 ® 0,000

G985 (354) ¥ [ -240.000 (G56) ¥ 0.000
E50 Z -220,000 Z 0,000

GET

0.000 0,000

=
25 S0% L 100%

REF # ok | 1o:54:10 | |

ALL HHDL OFFSET|SETING|| WORK

Fig. 5.2-5 FANUC 18 i-M( milling machine )

Position in workpiece coordinate systelABSOLUTE)
Position in relative coordinate systetRELATIVE )

Position in machine coordinate systémACHINE )

Residual distance in current moving ordddISTANCE TO GO

5.3AUXILIARY FUNCTION (M FUNCTION)

Aukxiliary function includes many kinds of functiarsed to sustain machine operation,such as start

and stop of spingdle program stop open and close of coolant and so on.

code instruction

MOO Program stop

MO1 Choosing stop

MO02 End of program (Reset)
MO03 Spingdle corotation (CW)
MO04 Spingdle reversal (CCW)
MO5 Spingdle stop

MO6 Too change

MO8 Open coolant

M09 Close coolant

M19 Spingdle directive stop
M28 Return to orgin

M30 End of program (Reset) and recur
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M48 Spingdle over loading cancel ineffective

M49 Spingdle over loading cancel effective

M60 APC loop start

M80 Rotary table corotation (CW)

M81 Rotary table reversal (CCW)

M94 Cancel mirrorimage

M95 Coordinate X mirrorimage

M96 Coordinate Y mirrorimage

M98 Subprogram call

M99 End of subprogram

Table 5.3-1  auxiliary function (M function) list

5.4EXAMPLES
Example 1:

{-15,115)

T1 buttonhead milling tool @12
N10 G40 G49 G80 G17 M06 T1
N20 G54 G90 GO0 X0 YO

N30 G43 H1 Z50

N40 Z2 M03 S800

N50 G1 Z-10 F200

N60 G41 X25.0 Y55.0 D1

N70 Y90.0

N80 X45.0

N90 GO03 X50.0 Y115.0 R65.0
N100 G02 X90.0 R-25.0

R&S

(70,130)
% Wi50,115)
(90,115~

{155,155)

5,900 (95 ag)
{115,890}

25,900

£25,55) (115,55} |

(70,65)

Fig. 5.4-1

; exchange @20 aiguille cancel fixed cycle
; choose G54 as workpiece coordinate

; call length compensation

; left out tool compensation of tool radius
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N110 GO03 X95.0 Y90.0 R65.0
N120 GO1 X115.0

N130 Y55.0

N140 X70.0 Y65.0

N150 X25.0 Y55.0

N160 GO0 G40 X0 YO

N170 2100

N180 M5

N190 M30

4000

Example 2:

; cancel left out tool compensation of tool radius

140,000

140, 000

¥ ad, 00

Fig. 5.4-2

160 .
20 )g'ﬁﬁ

H%r% O F—
|

.
G g

|

160

Fig. 5.5-3

N10 G40 G49 G80 G17 M06 T1 exchange @20 aiguille cancel fixed cycle

N20 G54 G90 GO X-80 Y-80
N30 G43 H1 Z50

; call G54 as workpiece coordinate and move to hitde s
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N40 M3 S800

N50 M8

N60 G99 G83 Z-30 R1 Q2 F200
N70 G91 X40 K4

N80 Y80

N90 G91 X-40 K4

N100 Y80

N110 X40 K4

N120 G80 G90 GO Z50
N130 M5 M9

N140 G91 G28 Z0 Y0
N150 M30

Example 3:

N010 G94 G54 G90 GO X0 YO
N020 G43 Z50 H1

NO30 M3 S1000

N040 M8

/INO50 M95

/INO60 M96

NO70 GO X-100 Y-100
N080 G81 Z-30 R1 F200
N090 G80 GO0 Z50

N100 M94

N110 M5 M9

N120 G91 G28 Z0 YO0
N130 M30

; run drilling circle

; repeat drilling

; cancel fixed cycle

; selection of coordinate X mirrorimage

; selection of coordinate Y mirrorimage

; cancel mirrorimage

Fig. 5.5-4
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CHAPTER 6 FANUC MILLING MACHINE

PROGRAMMING
6.1 COORDINATE SYSTEM

The right-angle of descartes’ set of coordinatesed in programming coordinate.

z

YMW 7

N

XMW
!_'-?f’

Fig.6.1-1

b,

Remaining distance of moving

This function is not attached to the setting ofrdawates , only the distance between the position
of the aim and the machine tool currently whendider of movement has been sent out can be
displayed in this function. Only when all of theésixemaining distance is zero can this function

be completed.

order

S

current place o

.'/ .
& .overplus
P
-
-~
P

v
the location of an d4rder issumf
-~

relative coordinate system

# machine coordinate system

Fig.6.1-2

6.2 POLAR COORDINATE

Commands of polar coordinate
(G15,G16
Coordinate values can be inputted in with polardoates (radius and angle).
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The angle is positive when the first axis of thiested plane is anticlockwise, and negative when
it is clockwise.
Radius and angle can use the command of absollute @aincrement value(G90,G91).
Format of command
Goo GO O G116 Startthe command of polar coordinates (polar doatds mode)
GO0 IP; Order of polar coordinate.
G15 ; Cancel the order of polar coordinate.
G16 ; Order of polar coordinate.
Goo Selection of the plane of the order of the potaordinates (G17, G18 or G19).
GO O G90Specify the zero of workpiece coordinate as thgimgpoint of the polar
coordinates and measure the radius from this point.
G91 Specify the current position as thgi point of the polar coordinates, measure
the radius from this point.
IP_  Specify the address and value of the seleotisdof the polar coordinates.
The first axis: radius of the polar coordesa
The second axis: polar angle
Specify the zero point of workpiece coordinatelesdrigin point of the polar coordinate
Use the programming order of absolute value tai§pthe radius (distance between the zero
and the point of programming). Specify the zerthefwork’s coordinates as the origin point of
the polar coordinates. When use the part coordi&@62), the origin point of the part coordinates
become the center of the polar coordinates.
Specify the current position asthe origin point of the polar coordinates
Specify the radius with the command of incremefte@rogramming (the distance between the
current position and the point of programming). Therent position is appointed as the origin
point of the polar coordinates.
Specify radius and angle with command of absolute value
N1 G17 G900 G16;
Specify the order of the polar coordinates andcséee plane of X-Y, specify the zero of the
work’s coordinates as the origin point of the paaordinates.
N2 G81 X100.0 Y30.0 Z-20.0 R-5.0 F200.0
Specify the distance of 100 mm and the angle afedfiees.
N3 Y150.0;
Specify the distance of 100 mm and the angle ofdegfiees.
N4 Y270.0;
Specify the distance of 100 mm and the angle ofd&tfiees.
N5 G15 G80;
Cancel the order of polar coordinate

Specify the angle with increment value
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Specify the polar radiuswith absolute value

N1 G17 G900 G16;

Specify the order of polar coordinates and selexptane of X-Y, specify the zero of the work’s
coordinates as the origin point of the polar cauaths.

N2 G81 X100.0 Y30.0 Z-20.0 R-5.0 F200.0

Specify the distance of 100mm and the angle ofe&fiaks

N3 Y150.0;

Specify the distance of 100mm and the angle ofdEgfiees

N4 Y270.0;

Specify the distance of 100mm and the angle ofd&{fiees

N5 G15 G80;

Cancel the order of polar coordinate

Specify theradiusin the mode of polar coordinate

In the mode of polar coordinates, do interpolatmthe circle or cutting with the spiral thread
(G20,G03) specify the radius with “R”.

In the mode of polar coordinates, the axis is aokéd as the part of the order of the polar
coordinates.

The axis which are specified by the following ordez not looked as the part of the order of the
polar coordinates.

—Pause (G04)

-- Inputs of the programmable data (G10)

-- Set the local coordinate (G52)

-- The conversion of the work’s coordinates (G92)

-- Select the coordinate of the machine tool (G53)

-- Store checking of journey (G22)

-- Circumrotation of the coordinates (G68)

-- Zooming of the proportion (G51)

Beveling and corner circle transition in any angle

In the mode of polar coordinates, beveling and eocircle transition in any angle cannot be
realized.

6.2 COMMANDS OF G CODE

6.2.1 G code set and its meaning

The function of “mode code” can still exist aftehas been used, but “current code” reacts only
when it has received the order

Codes which define the movement always are “mode’cdike line. circle and cycle codes,
otherwise, like the code of return of the originntds “current code”

Each code is belonged to the group of the simiddes. In the “mode code”, current code would

be replaced by the codes of the same group.
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G code Function

Positioning(rapid moveing)

GO1 |[Linear interpolation

GO02 |[Circular interpolation/Helical interpolation CW

GO03 |Circular interpolation/Helical interpolation CCW

G04 |[Dwell, Exact stop

G15 [Polar coordinates command
G16

G17 |XpYp plane selection

G18 |ZpXp plane selection

G19 |YpZp plane selection

G28 [Return to reference position

G30 |2nd, 3rd and 4th reference position return

*G40 |Cutter compensation cancel/Three dimensional cosgiEm cancel

Cutter compensation left/Three dimensional comp@nsa
Cutter compensation right

Tool length compensation + direction
Tool length compensation — direction

G49 |[Tool length compensation cancel

G53 |Machine coordinate system selection

G54 [Workpiece coordinate system 1 selection

G55 |Workpiece coordinate system 2 selection

G56 |Workpiece coordinate system 3 selection

G57 [Workpiece coordinate system 4 selection

G58 |Workpiece coordinate system 5 selection

G59 [Workpiece coordinate system 6 selection

G73 |Peck drilling cycle

G74 |Left-spiral cutting circle

G76 |Fine boring cycle

*G80 |Canned cycle cancel/external operation functiorcelan
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G81 |Drilling cycle, spot boring cycle or external opéwa function

Drilling cycle or counter boring cycle

Peck drilling cycle
Tapping cycle

G85 |[Boring cycle

G86 |Boring cycle

G87 |Back boring cycle

G88 |Boring cycle

G89 |Boring cycle
*G90 |Absolute command

G91 [Increment command

G92 |Setting for work coordinate system or clamp at mmaxin spindle speed

*G98 |Return to initial point in canned cycle

*G99 [Return to R point in canned cycle

G50 |[Scaling command
G51

G68 |[Coordinate rotation/Three dimensional coordinatevession
G69

Support the programming of macroprogram

Table. 6.2-1 G code set and its meaning
(Codes with the sign of “*’means they can be initiedl when boot-strap)
6.2.2 Explanation of G code
€10]0]
» Rapid positioning(G00)
1. Format

GOOX Y Z_

This order take the cutter move from the curreatelto the appointed place(in the condition of
absolute coordinates ), or to the position whexe eeen given the distance(in the condition of
increment coordinates)

2. The positioning of the mode of cutting along un-straight line

Our definition is: we use the unattached speedimEag&ment ratio to determine the position of
each axis. The path of the cutter is not a linepeting to the sequence of arriving, in following,

the axis of the machine would stop at the placerevtiee order has appointed.
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3. positioning with straight line
The path of the cutter is like line cutting, and caient to the aimed position in the shortest time

(not over each of the axis’s speediness moveméaj ra

Fig.6.2-1
GO01
» Feeding of linear cut(G01)

1. Format

GO1X_Y_Z F_

This order will make the cutter move in line, tlageras the code F gives, from the current to the

aimed position. The rate of the code F is the rdxpation rate of the appointed axis in the

program.
YA
o
200
GO0
50 —C‘}
______ @ 50 150 -
? X
Fig.6.2-2

» Arc cutting(G02/G03)

For mat
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When the arc is on the plane of XY
G1l7G02 (G03)GI0 (G91)X_Y_F orG17G02 (G03)G90 (G91)1_J ;F_
Or G17 G02 (G03) G90 (G91 ) R_;F
When the arc is on the plane of XZ
G18G02 (G03)G90(GY91)X_Z_ £ orG1l8G02(G03)G0 (G9L)I_K_F
OrG18 G02 (G03) GO0 (G91 ) R_;F_
When the arc is on the plane of YZ
G19G02(G03)G90(G91)Y_Z F orG19G02 (G03)G90 (G91)J K :F_
Or G19 G02 (G03) G90 (G91 ) R_:F_

The plane of the arc is specified with the cod&bd7, G18, G19.But, if we have defined these
orders in the preparatory program, we can also neethese orders. The turning direction of the
arc like what shows in the following chart, speaifiwith the order of GO2 and G03.After the
turning direction of the arc is specified, we sfyettie coordinates of the end point of the cutting.
G90 is appointed in the condition of the absolu#tlei® while G91 is in the condition of the
increment value. And if G90/G91 has been givemégreparatory program, it can be overpass.
The end point of the arc is appointed by two asasirdinates value which are contained in the
plane of the order infliction.(For example , in thlane of XY, G17 use the value of X and Y) .
The end point’s value can be setup like GO0 and. Ghé position of the center of the arc or its
radius should be set only after the end point efdit has been set. The center of the arc is set in
the form of the distance of the relative distarcthe start point of the arc, and denote U and K
in corresponding to the axis of. XY and Z. The result of the center value of thesaitairact the

value of the start point of the arc in correspogdmthe axis ofl J and K.

2. Example
'y
f
= - N
)
i i
Y
R‘n
o |
| =TT
' g o
—
plro ' >
10, %
- 30 -
Fig.6.2-3
Jumping-off point of X value ----------- 30
The arc’s center point X value----------- 10
So, “I"is -20
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Jumping-off point of Y value ----------- 10
The arc’s center point Y value----------- 5
So, “J"is -5

This arc program is like the followings
G17 G03 G90 X5Y251-20 J-5. or
G17 G03 G91 X-25Y151-20 J-5
or the radius of the arc program :
G17 G03 G90 X5 Y25 R20.616 or
G17 G03 G91 X-25 Y15 R20.616
Attention:1) when set the center of the arc like “I” “J” “K”, wahould set it as the increment
value from the jumping-off point to the center ¢ tarc.
Attention:2) We can bypass the “10” “J0O” “KO” in the program.
G15/G16 Commands of polar coordinate
The value can be inputted in the form of the potardinates (radius and angle )
The angle is position when the first axis of thiesed plane is anticlockwise, and negative when
it is clockwise.
Radius and angle can use the command of absolluie aincrement value (G90,G91)
Use the command of absolute value to specify tiggeaand radius
N1 G17 G90 G16
Appoint the polar coordinates command and choasgltéme of XY, set the zero of the work
coordinates as the origin point of the polar cauaths.
N2 G81 X100.0 Y30.0 Z-20.0 R-5.0 F200.0
Specify the distance of 100mm and the angle ofefiaks
N3 Y150.0
Specify the distance of 100mm and the angle ofdEgfiees
N4 Y270.0
Specify the distance of 100mm and the angle ofd&{fiees
N5 G15 G80
Cancel the order of the polar coordinates
Specify the angle with increment value and spebigyradius with absolute value
N1 G17 G90 G16
Appoint the polar coordinates command and choasgltéme of XY, set the zero of the work
coordinates as the origin point of the polar cauaths.
N2 G81 X100.0 Y30.0 Z-20.0 R-5.0 F200.0
Specify the distance of 100mm and the angle ofefiaeks
N3 G91Y120.0
Specify the distance of 100mm and 120 degreesedditigle increment .
N4 Y120.0
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Specify the distance of 100mm and 120 degreesedditigle increment .
Cancel the order of the polar coordinates
G17/G18/G19 Selection of planes

Use the parameters to appoint the circumrotateigXsy or Z ,or the axis that parallel to these
axis , specify the G code to select the plandhitoplane , the circumrotate axis is the appointed
line axis. For example, when the circumrotate &xthe axis that parallel to the X axis ,G17
should specify the plane of X and -Y, and onlywincotate axis one can be set.
When we omit the address of the axis of X Y andr@ consider the third axis’s address is
omitted
In the program, which are not appointed by the nodl€&17 G18 G19,the plane stay the same.
G28/G30
»Return to orgin automatically(G28/G30)
1. Foemat

The first origin point return

G28 G90 (GIOL)X_Y_Z

The second, third and fourth origin point return

G30 G90 (G91) P2 (P3,P4)X_Y Z_

#P2, P3, P4select the second, third and the fourth origin paturn(if omitted , system will
return in the form of the second origin point retir

The place set by X Y and Z is entitled as the n@quint. The machine tool move to this point
first, then return to the origin point , and we bthe middle axis with no movement , only in the
program we appoint the axis of the middle point it@xecute the order of the origin point return.
In the order of the origin point return , each asiexecuted unaided, like the order of GOO, always
the path of the cutter is not aline, so we sthaet middle point to each axis , in order to avoid
the collision between the machine tool and the veluting the origin point return.

2. Example

YA

o
200
GO0
50 3
______ - .
i a0 150

= X

Fig.6.2-4
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G28 (G30) G90 X150. Y209.or

G28 (G30) G91 X100. Y150.

Attention: In the example, move to the middle point is jiks& the fastness movement order of
the following.

GO0 G90 X150. Y200. or

G00 G91 X100. Y150.

If the middle point is the same with the currenteu(For example, the order is -G28 G91 X0Y0
Z0;) the machine tool would return to the originrgdrom the current position . If the program is
executed in the single block, the machine tool watibp at the middle point(the current position )
G40/G41/G42

»Offset function of cutter’s diameter(G40/G41/G42)

For mat

G41X_Y D
G42X_Y D

When we process the workpiece (“A”), like showedhe following chart, the path of the
cutter(“B") is the basic path, the distance towek should not be less than half of the cutter’s
diameter. Here, the path “B” is called as the wodompensatory path through R. so , the offset of
the cutter’s diameter can give the path “A” givetbg program automatic and the cutter’s offset
value appointed separately, can work out the pBttwhich has been compensated . In other
words, the customers can make the program by dhesfiof the work, and we can not consider the
cutter’s diameter. So, when do cutting, we setlibeneter of the cutter as the offset value of the
cutter, they can get the accurate result, all bez#he system itself calculate the exact

compensated path.

T1-Tooll
T2-Tool2

Fig.6.2-5
In programming, the customer can only insert tleation of the offset vector and the address of
the offset. So the customer insert the numberebffset, and the machine will calculate the
diameter of the cutter , then get the radius.
2. Offset function
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G43/G44/G49

Codes Function
G40 Cancel the offset of
G4l Offset at the left of moving direction of thje
cutter
G42 Offset at the right of moving direction of
the cutter
Table.6.2-1

» Length offset of cutter (G43/G44/G49)

1. Format

2. Offset function

G43Z_H;
Ga4Z_H;
G49 Z ;

First, we set a milling cutter as the basic cudad use the Z axis of the work’s coordinates, and

oriented it on the surface of the workpiece, asgbdsition is z0. We should remember that if the

cutter’s radius is not long enough, then in theepss the cutter may not attach the work, though

the machine tool can move to z0. But, if the cutdonger than the basic cutter, the cutter would

hit the work and do harm to the machine tool. leorto not cause this happen, we can input the

increment value of each cutter and the basic ctdtére machine, and let the machine carry out

the function of the cutter’s offset in the program.

Codes Function
G43 Make the value of the cutter’s offset add ®hlue of
Z coordinates of the program
G44 Make the value of the cutter’s offset subtthetvalue of]
Z coordinates of the program
G49 Cancel the offset of the length of the cutter
Table.6.2-2
In the process of setting the length of the offaetuse the sign of “+” “-”, if we change the

sign, the order of G43 and G44 will do in the opfgodirection. So, this order has many different

kinds of expressions.

For example:

First, follow these steps to measure the length@tutter

1 Put the workpiece on the table

2 Change the cutter to be measured

3 Adjust the axis line of the cutter, make it clos¢he work, and make the front of the cutter to
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the surface of the work
4 Here, the value of the Z axis in the comparatd@rdinates is inputted to the list of the offset
as the offset value of the cutter
If we do these above, if the cutter is shorter tii@nbasic cutter, the offset is negative, and
longer than the basic cutter ,it is positive.
So, in the program only the order of G43 can allmto make the offset of the cutter.
3. Example
G00 ZO
GO0 G43 Z0 HO1
GO0 G43 Z0 HO3 or
GO0 G44 Z0 HO2 or
GO0 G44 Z0 HO2
Once the command G43, G44 or G49 is sty function will keep in the program , for they
are belong to the “mode code ”. so, if the ordeB43 or G44 in the program we use after the
change of the cutter , then G49 would be in user #fis work , and in use of changing the cutter.
Attention 1) when we use G43(G44) H or G49 to omit the moveroétiie Z axis , the act of
the cutter’s offset would be like the order of GB80 Z0. In other words, the customer should be
care about this all the time.
Attention 2) Customer can use G49 to cancel the offset ofaihgth of the cutter, we can also
use the offset number HO (G43/G44 HO) to get tineesgesult.
Attention 3) If we amend the number of the offset in the pedbthe compensation of the
cutter, the former value would be replaced by tiw malue.
G53
» Select the coordinate of machine (G53)

1. Format

(G90)G53X_Y_Z;

2. Function

The order would move the cutter to the positiothefcoordinates of the machine tool, as G53
is the “common” code, and it would function onlytire program where has G53. And it can be
used in the order of G90, but not in G91. In otdemove the cutter to the fixed position of the
machine, like the position change the cutter, ttogiam would be use in the coordinates has G53

Attention (1) Offset of the cutter’s diameter length and posisbould be cancelled in the
order of it use the order of G53.

Attention (2) When we use the order of G53, we should make #hime to the origin point
with G28. As a result of the coordinates of the hirae should be setup before the order of G53.
G54~G59
» Selection of workpiece coordinate(G5459)
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1. Format
G54 X Y Z;
2. Function
z
YWY _'" )
o > _
Fig.6.2-6

We can use G54-G59 to set at most six workpiecedamates (one to six).

After we switch on the power and finish the rettathe origin point , the system would select
the work’s coordinates1(G54), they are both modeeywe can keep its function after we
execute the order of one coordinate till the oafesther coordinates are emitted.

1st 2nd 3rd 4th
seftable zero offset

G54 ELT =55 57

\/

Coarse setting

Fine setting

1...n programmable Z0 { G58 )

2..n programmable Z0 | G59 )

Suppression
with G53

External ZO (from PLC)

DRF offset (with handwheel)
Suppression
PRESET offset with @706

Fig.6.2-7

G73
»Rapid depth drill circle(G73)

1. Format

G73X_Y_Z R _Q_F_K__
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X_Y_: Data of hole site

Z_: Depth of the bottom of hole(absolute coordinate

R_: Starting point or raising point per timf@bsolute coordinate
Q_: Depth of cutting per timéno symbol, increment

F_: Feeding rate of cutting

K_: Number of replication (if necessary)

2. Function

Feed to the bottom of the hole and withdraw cugteckly

G73 (G98) G73 (G99)

r.-"; V
v/ /
_’x' e Initial level o
z lJ i ! I

| |

' |

|
Point i Paoint R lzvel

g‘m_F{ 1; PointR Y

i
* GtE

-

=
-

i
|
I
:
|
|
|
I
|
|
|
4

Y Y
Ay kY
kS A
\\ \
p ¥ |
Point Z Paint £
Fig.6.2-8
3. Example
100 20
|
= @y
l::' —  — | — —— ——  —
— .
|
Fig.6.2-9
NOO5 G80 G90 GO X0 YO M06 T1 ; change aiguille of @20
NO010 G55 ; call workpiece coordinate of G55

N020 M03 S1000

NO30 G43 H1 Z50

NO40 G98 G73 Z-30 R1 Q2 F200 ; gundrilling, start feeding 1MM beyond
surfaceofworkpiece
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Cut 2MM every time
NO50 G80 GO z50 ; cancle canned cycle
NO60 M05
NO70 M30
G74
> Left spiral tap cycle (G74)
This cycle carry out the action of left circpt when the cutter comes to the bottom of the
hole, the axis spire clockwise.

1. Format

G74X_Y _Z R _P_F K

X_Y_: Data of hole site

Z_: Depth of the bottom of hole(absolute coordinate

R_: Starting point or raising point per tinf@bsolute coordinate
P_: Depth of cutting per timéno symbol, increment

F_: Feeding rate of cutting

K_: Number of replication (if necessary)

2. Function

The spindle do tapping anticlockwise, when gehtoliottom of the hole , in order to return,
the spindle rotates clockwise, and this actiongraduced a reversely whorl.

During this period, ratio of feeding is omitted. Winthe supply is paused, the machine will
not stop till the return action is finished. Befave use G74, we can use the assistant to make the
principal axis spire anticlockwise.

When we have appointed the repeated times (K)fdhigtion would only play in the first
hole, and the others would be not.

If we specify the offset of the cutter’s lengthtiire fixed cycle(G43,G44 or G49), the offset would

be added when oriented to the R point.
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GT4 (G98) G74 (G99)
Initial level
—_—— f U____*
HF i ? Spindle
I I Spindl I / cow
pindle
X P
CCW
Boint B % *'{; Point R %‘ ? Point R level
F't fL Paoint £ LL §
\ ’$ Point £
Spindle CW \
Spindle CW
Fig.6.2-10
G76
» Precision boring circle (G76)
1. Format
G/ X_Y Z R Q P _F K|

X_Y_: Data of hole site

Z_: Depth of the bottom of hole(absolute coordinate

R_: Starting point or raising point per tinf@bsolute coordinate

Q_: Offset of hole bottom

P_: Pause time (unitms)

F_: Feeding rate of cutting

K_: Number of replication (if necessary)
2. Function

Feed to the bottom of the hole and spindle pausgseturn back quickly.

G80
»Cancel the course of canned cycle(G80)
1. Format

G80;
2. Function

This order is used to delete the fixed cycle, dmednbachine tool return back to the usual state
of manipulation. The needed data the hole , indlgidR® point , Z point and so on , are all omitted,
but the ratio of the movement will still has its@ition.

Attention: In order to cancel the fixed cycle, except G8@, customer can also use the 01
group of G (G00,G01,G02,G03 and so on ), and atityean could play its role.
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G81
»Fixed point boring circle (G81)

1. Format

G81X_Y_Z R F_K;

X_Y_: Data of hole site

Z_: Depth of the bottom of hole(absolute coordinate

R_: Starting point or raising point per timi@bsolute coordinabe
F_: Feeding rate of cutting

K_: Number of replication (if necessary)

2. Function

G881 (G98) G81(G99)

i
F
I
i

A Initial level \

T flﬁ TR

=
o

Point R Foint R

‘!L I
i |
g cI: Paint Z é iF’DintZ

Fig.6.2-11

|
l oPoint R level
| 4

G81 command can be used in the machining of malesho

3. Example

Fig.5.2-9

NOO5 G80 G90 GO X0 YO M06 T1 ; change the aiguille of @20

NO010 G55 ; call workpiece coordinate of G55

N020 M03 S1000

NO30 G43 H1 Z50

N040 G98 G81 Z-30 R1 F200 ; drilling circle

NO50 G80 GO z50 ; cancel fixed circle
NO60 M05

NO70 M30

G82

» Dirilling cycle (G82)

1. Format

G82X_Y_Z R_P_F_K;
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X_Y_: Data of hole site

Z_: Depth of the bottom of hole(absolute coordinate

R_: Starting point or raising point per tinf@bsolute coordinate
P_: Pause time (unitms)

F_: Feeding rate of cutting

K_: Number of replication (if necessary)

2. Function
82 (G98) 82 (G99)

. A
8————>0

|
| Paint R level

Point R Xf i
Paint Z g J otz

itial level

S

O——F————»0

Fig.6.2-12
G82 drilling cycle, anti-boring cycle
3. Example
100 Ca
i %
Al
= __@ﬁﬁg_ ar—
— .

| /

|

Fig.6.2-13
NOO5 G80 G90 GO X0 YO M06 T1 ; change the aiguille of @20
NO010 G55 ; call workpiece coordinate of G55
N020 M03 S1000
NO30 G43 H1 Z50
N040 G98 G82 Z-30 R1 P2000 F200 ; drilling circle
NO50 G80 GO0 z50 ; cancel fixed circle
NO60 M05
NO70 M30
G83
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» Gun drilling cycle (G83)

1. Format

X_Y_: Data of hole site

Z_: Depth of the bottom of hole(absolute coordinate

R_: Starting point or raising point per tinf@bsolute coordinate
Q_: Offset of hole bottom

F_: Feeding rate of cutting

K_: Number of replication (if necessary)

2. Function
G83 (G98) 83 (G99)
/ /
i i
LY . LY
é Initial level té
- >0 A -0
Paint R z’ : Paint R $ Point R level
i f ‘.' : i .‘. : '.l : 1
g L, L 4d g ML R 1
h 1 : : .T I 1 : : 1
q I L q B L
E 1 ! T 1
Q : T e Q T
! Y | Fointz | Y ! Pointz
o [
Fig.6.2-14
G83 Middle feeding and withdraw quickly
3. Example
As Fig.5.2-9 shows
NOO5 G80 G90 GO X0 YO M06 T1 ; change the aiguille of @20
NO010 G55 ; call workpiece coordinate of G55
N020 M03 S1000
N030 G43 H1 Z50
NO040 G98 G83 Z-30 R1 Q2 F200 ; depth drilling circle, 2MM per time
NO50 G80 GO0 z50 ; cancel fixed circle
N060 M05
NO70 M30
G84

»Tapping cycle (G84)
Do tapping this cycle, when get to the bottom ef tiole , the spindle rotates reversely.

1. Format

G84 X_Y_Z R_P_F_K;
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X_Y_: Data of hole site

Z_: Depth of the bottom of hole(absolute coordinate

R_: Starting point or raising point per tinf@bsolute coordinate

P_: Pause time (unitms)

F_: Feeding rate of cutting

K_: Number of replication (if necessary)
2. Function

The spindle do tapping anticlockwise, when gehtoliottom of the hole , in order to return

back, the spindle rotates reversely, and this gocause the whorl.

During the period of tapping the ratio of feedisgimitted, the feeding pause but the

machine do not stop till the action of return ighed.

Before we appoint G84, we can use secondary fumttionake the spindle rotate.

When G84 and code M are specified in one blockgeteethe first action of orientation,

meanwhile, the process of

G824 (Go98)

the R point we can bedncrement.

84 (G99)

Initial level

X

| Spindle CW
| Spindle CW y / o
Point R *"; Paint R * Point B level

L Point £

Spindle CCW

l Foint 2

'k\

Spindle CCW

o — —

Fig.6.2-15

G84 The spindle feeding to the bottom of the hotates reversely and withdraw quickly.

3. Example

0

-

Fig.6.2-16
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NOO5 G80 G90 GO X0 YO M06 T1
N010 G55

N020 M03 S800

NO30 G43 H1 Z50

N040 G84 Z-30 R5 P2000 F2
NO50 G80 Z50

NO60 M05

NO70 M30

G85

»Boring cycle (G85)

1. Format

; change the aiguille of @20

; call workpiece coordinate of G55

; call length compensation
; tapping cycle
; cancel fixed circle

G85X_Y_Z R_F_K;

X_Y_: Depth of the bottom of hole(absolute cooad@

R_: Starting point or raising point per tinf@bsolute coordinate

F_: Feeding rate of cutting

K_: Number of replication (if necessary)

2. Function
G85 (98)

G85 (G99)

L) Initial level
o g

Point B

- ——

-

o
° 7
|

oint R level
Faoint B

Crt———— - — —
—

; Point £

Point £

5
i

|
|

Fig.6.2-17

G85 Middle feeding to the bottom of hole and withwlrquickly

3. Example

As Fig.5.2-9 shows

NOO5 G80 G90 GO X0 YO M06 T1
N010 G55

N020 M03 S1000

NO30 G43 H1 Z50

N040 G85 Z-30 R1 F200

NO50 G80 GO Z50

change the boring cutter of @20

; call workpiece coordinate of G55

; call length compensation
; boring cycle

; cancel fixed circle
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NO60 M05

NO70 M30

G86

» Boring cycle(G86)

1. Format

G86 X_Y_Z R_F_K;

X_Y_: Data of hole site

Z_: Depth of the bottom of hole(absolute coordinate

R_: Starting point or raising point per timi@bsolute coordinabe
F_: Feeding rate of cutting

K_: Number of replication (if necessary)

2. Functin
G866 (G98) G86 (G99)
|_| Spindle CwW |
—_— In| ial level = __
; *T ? HF]J Spindle CW
| | -
[ |
PointR % } Point R % PﬂlntF‘.Ievel
[
i |
(1_,, Point Z (L Point £
Spindle stop Splndle stop

Fig.6.2-18
G86 The spindle feeding to the bottom of the hotates reversely and withdraw quickly.

3. Example

As Fig.5.2-9 showes

NOO5 G80 G90 GO X0 YO M06 T1 ; change the boring cutter of @20
NO010 G55 ; call workpiece coordinate of G55
N020 M03 S1000

NO30 G43 H1 Z50 ; call length compensation

NO040 G86 Z-30 R1 F200 ; boring cycle

NO50 G80 GO z50 ; cancel fixed circle

NO60 M05

NO70 M30

G87

» Anti- boring cycle (G87)
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1. Format

X_Y: Data of hole site

Z_: Depth of the bottom of hole(absolute coordinate

R_: Starting point or raising point per timi@bsolute coordinabe

Q_: Offset of hole bottom
P_: Pause time (unitms)

F_: Feeding rate of cutting

K_: Number of replication (if necessary)

2. Function

GE87 (98)

GAT (G99)

\,_DSS__;

Spindle CW "f—'i
s |

xiﬁ:‘"‘"

Mot used

T

Spindle CW O <——

Fig.6.2-19

G87 Feed to bottom of hole and spindle rotategipesand withdraw quickly

3. Example

As Fig.5.2-9 shows

NOO5 G80 G90 GO X0 YO M06 T1
NO10 G55

N020 M03 S1000

NO30 G43 H1 Z50

N040 G87 Z-30 R1 Q2 P2000 F200
NO50 G80 GO Z50

NO60 M05

NO70 M30

G88

»Fixed point dring cycle (G88)

1. Format

; change the boring cutter of @20

; call workpiece coordinate of G55

; call length compensation
; anti-boring cycle

; cancel fixed circle

G88X_Y_Z R P F K;
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X_Y_: Data of hole site

Z_: Depth of the bottom of hole(absolute coordinate

R_: Starting point or raising point per tinf@bsolute coordinate
P_: Pause time (unitms)

F_: Feeding rate of cutting

K_: Number of replication (if necessary)

2. Function
G88 (G98) G883 (G99)
[ Spindle CW -
!
o= =0 ¢ j
7 ilmnal level o [
| I Spindle CW
I ,ff
Point B :|! Paint R % *F‘ointﬁlevel
Paint £ g L Point £ Fé E,
P ™_spindle stop ™.Spindle stop
after dwell after dwell
Fig.6.2-20

G88 Pause when feeding to bottom and spindle st@mswithdraw quickly
G89

»Boring cycle(G89)

1. Format

G8IX_Y_Z R P F K;

X_Y_: Data of hole site

Z_: Depth of the bottom of hole(absolute coordinate

R_: Starting point or raising point per tinf@bsolute coordinate
P_: Pause time (unitms)

F_: Feeding rate of cutting

K_: Number of replication (if necessary)

2. Function
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89 (G98) G489 (G99)

- -

L Initial level Vo
F———»0 0 O————

i |
JL Point R %l #
J, Point Z ;é l Felis

Fig.6.2-21
G89 Pause when feeding to bottom and spindle stepswithdraw quickly

Paoint R level
Point R

1
|
|
¥
l

p

3. Example

As Fig.5.2-9 shows

NOO5 G80 G90 GO X0 YO M06 T1 ; change the boring cutter of @20
NO010 G55 ; call workpiece coordinate of G55
N020 M03 S1000

NO30 G43 H1 Z50 ; call length compensation

NO040 G89 Z-30 R1 P2000 F200 ; boring cycle

NO50 G80 GO z50 ; cancel fixed circle

NO60 M05

NO70 M30

G90/G91

» Absolute command / increment command (G90/G91)

This command set the value of X Y and Z in the paiogis absolute value or increment value,
not consider their order before.The block contajrB90 and the following block are assigned by
absolute commandWhile block with G91 and its following block aresigned by increment
command.

G98/G99 plane of return point

When the tool gets to the bottom of the hole, it egturn back to the plane of R point and the
initialized plane initialized by G98/G99. Generadlyeaking, G99 is used in the first drilling plane
while G98 is used in the last drilling, even thowghuse G99 to drill, the plane of the initialized

position would keep the same.
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CHAPTER 7 FANUC PROGRAMMING OF LATHE
7.1COORDINATE SYSTEM

Program orgin
The orgins of program and coordinate system musebed.Generaly, program orgin is setted on

as the point convenient for programming.

Coordinate system on
part drawing estab-
lished on the work-

Coordinate system spe- iece
cified by the CHC estab- —
lished on the;table Y

Workpiece

7

Table
Fig.7.1-1
Setting orgin of coordinate system
r_ 2

Fig.7.1-2 Example for setting of program orgin
Remaining ship distance
This function dose not belong to coordinate systemd, it only displays the distance between
aim position and current position after movememhe@mnd is sent off. The command is finished

only till remaining distance of each axes is zero.
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order

.
current place -

-

[ ] .overplus

E;' machine coordinate system

Fig.7.1-3
Setting workpiece coordinate system
Coordinate system must be setted on first for @ogediting, and the relationship of
program orgin and start point of tool composes wimge coordinate system; It is established by

command G50.

k
B
b 4/
G50 XAIZ(0)
G50 XAZ(E)
Fig.7.1-4

Absolute/relative coordinate system programming
NC lathe has two control shafand has two methods of programming: commanding oaksth
of absolute coordinate and relative coordinateidg&ss these methods can be combined inti

one command. The relative coordinate commandsnexdjbly axis X and axis Z are U and V.
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=
¥
Z
=% =)
$ = [= J—
= = (O absolute coordinate program---X40.Z5.
@ relative coordinat@rogram---u20.W-40;
150
® mixed coordinate program---X40.W-40.
450
Fig.7.1-5
7.2G CODE COMMAND
7.2.1 G CODE SET AND ITSMEANING
G .
Group Explanation
Code
G0o
GO01 Linear interpolation
_— ) -
G02 Circular interpolation/Helical interpolation CW
GO03 Circular interpolation/Helical interpolation CCW
G04 Dwell
00
G09
G20 Input in inch
6 — —~— e
G21 Input in mm
Stored stroke check function on
04
G23 Stored stroke check function off
G27 Reference position return check
G28 Return to reference position
00
G29
G30 2" reference position return
G32 01 |Thread cutting
G40 Cutter compensation cancel/Three dimensional congpienscancel
G41 07 | Cutter compensation left/Three dimensional compénsat
Cutter compensation right
G50 | 00
Gbh2 Local coordinate system setting

97
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G53 Machine coordinate system selection

G70 Finish maching cycle

G71 Inside and outside diameter rough cutting cycle

G72 Step rough cutting cycle

G73 00 |Pattern repeating

9)
~
D

Peck dring cycle-Z axis

G75 Grooving in X axis

G76 Thread cutting cycle

Canned cycle cancel

G83 Peck drilling cycle

—_— ==
G884 Tapping cycle

— _——
G85 10 [Boring cycle

— _——
G87 Back boring cycle

—_— ==
G388 Back tapping cycle

==

G389 Back boring cycle
G90 Cutting cycle ‘A’

—_— ——_—__—_———a=

G92 01 |Thread cutting cycle

G994 Cutting cycle ‘B’
G96 Constant surface speed control
12
G97 Constant surface speed control cancel
G98 Feed per minute

05
Feed per rotation

9]
©
©

Table.7.2-1 G code set and its meaning
(Codes with the sign of “*’means they can be initietl when boot-strap)
7.2.2 G Code Explanation
GO0
» Positioning(G00)

1. Format

GO0 X_Z_

The GO0 command moves a tool to a appointed poéitithe method of absolute coordinate

mode), or to some distances(in incremental cooteimende).
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AX Ej..-----g

P1
P2
) —| - ——

i

Fig.7.2-1

2. Nonlinear interpolation positioning

The tool is positioned with the rapid traverse fateeach axiseparately. The tool path
is normally straight.
3. Linear interpolation positioning

The tool path is the same as in linear interpatef®01). The tool is positioned within the
shortest possible time at a speed that is not tharethe rapid traverse rate for each axis.
4. Example
N10 GO0 X-100 Z-65
GO01
» Linear Interpolation(G01)

1. Format

GO1 X(U)_ Z(W)_F_;

Linear interpolation makes tool move from curreasigion to commang position by linear
mode and command.

[

Fig.7.2-2
X, Z: The absolute coordinate value of the positieguired to move to
U, W: The incremental coordinate value of the positequired to move to.

2. Example
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A->R->Ce
C
| B A
T e T
=
S 150
Fig.7.2-3

@
GO01 X50. Z75. F0.2 ; absolute coordinate program
X100
@
GO01 U0.0 W-75. F0.2 ; incremental coordinate program
U50.
G02/G03

» Circular interpolation(G02/G03)
When circular interpolation is being processed, tool must be on specified plane.Then
determine theturning direction. Clockwise G02; Counterclockwise G03,

1. Format

G02(G03) X(U)_ZW)__I_K_F_;

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

X,Z — Specified end-point
U,W — Distance from start point to end point
I,K — Vector from start point to center point

R — Arc radius(less than 180 degree).

Fig.7.2-4

2. Example
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Fl-»Pi

<

5
T Tao
Fig.7.2-5
@
GO02 X100. Z90. I50. KO. F0.2 ; absolute coordinate program
or G02 X100. Z90. R50. F0.2
@
G02 U40. W-30. I50. KO. F0.2 ; incremental coordinate program
or GO02 U40. W-30. R50. F0.2
GO04 Dwell

Format GO4X_; or GO4U _; or GO4P_;
X: Specified time(decimal point is permitted)
U: Specified time(decimal point is permitted)
P: Specified time(decimal point is unpermitted)
Explanation G04 command dwell. The execution of the next bisaelayed by the
Specified time, and Bit 1 (DWL) of parameter No. 34fan specify dwell for each rotation in feed
per rotation mode
G27 Reference position return check
The reference position return check (G27) is tmetion which checks whether the tool has
correctly returned to the reference position asifipd in the program. If the tool has correctly
returned to the reference position along a spekciigs, the lamp for the axis goes on.
G28/G53 Reference position return
G28/G53 reference position return command is execwhen the tool position is offsetted.
G30
> 2" orgin return(G30)
The coordinate system can be setted by 2™ orgin function
1. Use parameter(a, b) to set coordinate valugadfgoint of tool. “a” and “b” is the distance
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from machine orgin to start point.

2. Use G30 to set coordinate system replacing @p@dgramming.

3. Tool moves to"® orgin when this command is processed whereverisaafter 1nd orgin is
executed.

4. Change tool at"2orgin.

G32

» Thread cutting(G32)

1. Format

G32 X(U)_Z(W)_F_;

F —lead of thread setting
There must be the function G97 with RPM symmetricadtrol, and some characters must be
considered when edit program for thread cutting.

2. Example

[

%

Fig.7.2-6

GO00 X29.4
G32 Z-23. F2 ; 1 cutting cycle
GO0 X32
Z4.

X29.
G32 Z-23. F2 ; 2 cutting cycle
GO0 X32.

Z4.
G40/G41/G42
» Tool radius compensation (G40/G41/G42)
1. Format

G41X_Z;
Ga2X_Z;
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I | T
N L . -
1 ,—-
— 1|
Fig.7.2-7

When the edge is a imaginary tool nose, cuttinggss which is executed according to the shape
specified by program will not be error. But, redfie is composed by arc as the Fig.7.2.7 shows,
and path of tool nose will make error in the caseroular interpolation.

2. Offset function

||Command Cutting position [Tool path

||G4O Cancel Tool moves according to program path
||G41 Right Tool offsets at the left side of path
le42 Left

Tool offsets at the right side of path

Table.7.2-2

Principle of compensation is lied on movement efdinc center of tool nose, and it is always

mismatched with normal radius vector of cuttingate. Therefore the reference point is the
center of tool nose. Generally, the reference pafisompensation is the center of tool nose.
When the principle is used in cutter compensatiadius of tool nose should be measured by

the reference points of X and Z.There are sometymebers used for radius compensation of
imaginary tool nose(1-9).

X 4 3 3 4 5 6
/.'\-/\-\ﬂ?r\\_._z

B
X 7 8 9
Va2
. w ©

Fig.7.2-8

These contents should be inputted into cutter bfleein advance.

“nose radius offset” should be ordered or cancebb or GO1. Tool will not move correctly and

lapse the executing path whatever if it is witltglar interpolation. Therefore, nose radius offset

should be finished before cutting startdnd can avoid over cutting. Contrarilythe cancel of
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offset is executed by moving command after cutting.

3. Example:

G41 X5 Z5 D31

G02 X25 725 R25

G40 G01 X10 210 DD

G50 Wor kpiece coordinate system setting

Format G50IP_

lllustration: When workpiece coordinate system is setted, thet jooi tool is in specified

place.If IP_is incremental command value, curteat position is matched with primary tool
position adding specified incremental value afterkpiece coordinate system is setted.If
coordinate system is setted by G50 in offset, th&tjpn before offset is matched with the
position specified by G50.

G54~G59

» Workpiece coordinate system selection(G5359)

1. Format

G54 X_ Z:

2. Function

Ty R

‘ Maghine Tool Workpiece :iF o
I 1 e orkpiece
uy -
- r ----- -
\
“ T 7
I | Workpiece

Fig.7.2-9
At most six workpiece coordinate systems can hieddly using G54-G59.
When the power is on and orgin is returned, systdhselect coordinate system automaticly 1
(G54).They keep the validity before“modality’charigese coordinate.
G70
» Finish turning cycle(G70)

1. Format

G70 P(ns) Q(nf)

ns: First segment number of finish maching shagam
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nf: Last segment number of finish maching shap faiog

2. Function

Rough turning by G71 G72 or G73 then finish turning by G70.
G71

» Excircle rough turning canned cycle(G71)

45"
B (R) a L4
R) 2d
f E o
| n ¥

_duj'z

Fig.7.2-10
1. Format
G71UAd)R(e)
G71P(ns)Q(nflUQU)W(AW)F(F)S(s)T(t)
N(ns)...... ~
F_ Prog gm segments from ns to nf specdying commands from Ato B
S__
T_
N(f)...... ~

Ad: Cutting depth(radius specifing)

Sign symbol is not specified. Cutting directiordetermined by direction of AA,and it will not
change before a value is specified. FANUC systerarpater (NO.0717 specifing.

e: Travel of back off

This command is state command.It will not chandereea value is specified. FANUC system

parameter(NO.0718 specifing.

ns: First segment number of finish maching shagam

nf. Last segment number of finish maching shap fzuog

AU: Distance and direction of finish machining oblightanount in X direction.
(diameter/radius

AW: Distance and direction of finish machining oblightenount in Z direction.

f,s,t: Any F, S or T function included in nsto sfignored in cycle.While in G71, F,S is valid.

2. Function
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As the last Fig shows, finish maching shape frota A'to B is determined byprogram,and finish
machining obligated amourt u/2 aid w is obligatedpecified area turned kyd(cutting
depth).

G72

» Face cutting canned cycle(G72)

(F) Feedrade
{R)Rapid

Fig.7.2-11

1. Format

G72W (Ad) R(e)
G72P(ns)Q(NHUL U)W(AW)F(HS(S)T(Y)

The meanings of\ d,e,ns,nfy, A, ,vf,s andt are the same with G71.
2. Function

As last Fig shows, this cycle except parallel witis the same with G71.
G73

» Contour machining multiple system cycle(G73)

Ak+ Au
{F) Feedrade 1

- F
di+ dujfz
— 4

Aufz

I Auf2

Fig.7.2-12

1. Format

G73UAI)W(AK)R(d)
G73P(ns)Q(nflUQU)W(AW)F(F)S(s)T(t)
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N(ns).........

F_ Program segments from ns to nf spendying commands from Ato B
S__ ~N

T_

N(nf).........

Ai: Distance of bac?off in X direction(radius speatgf), FANUC system parametéiNO.0719
specifing.
A\k: Distance of batk off in Z direction(radius spedfinFANUC system parametéiNO.0720

specifing.

d: Times of division
This value is the same with repeat times of maobinFANUC system parametéiNO.0719
specifing.
ns: First segment number of finish maching shagam
nf. Last segment number of finish maching shap faiog
AU: Distance and direction of finish machining oblightenount in X direction.
(diameter/radius
AW: Distance and direction of finish machining obligd amount in Z direction.
f,s,t: Any F, S or T function included in nsto sfignored in cycle.While in G71, F,S is valid.
2. Function
This function is for repeat cutting of a cannedrfat changing slowly.This cycle can cut a
shaped workpiece machined by rough maching metbfbeistively.
G74
» Endface pecking drilling cycle(G74)

. {F) Feedrade

Ak —Ak Ak Abk—p—Ak
c T m" Ay (0<dk' <4K)
'—“':'F_..m..r—' — luyz
i P (R
o | oo | o+l "

z| (F) —-lél-— B (0=4i' <4i)
1 W
Fig.7.2-13
1. Format
G74 R(e)

G74 X(u) Z(w) PO) Q(AK) R(Ad) F(f)

e: Quantity of back off
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This command is state command.It will not chandereea value is specified. FANUC system

parameter(NO.0722 specifing.

x: X coordinate of B

u: Increment from A to B.

z: Z coordinate of C

w: Increment fromAto C

Ai: distance of moving in X direction(no symbol)

Ak: distance of moving in Z direction(no symbol)

Ad: Amount of back off when cutting bottom. Symbolafl must be(+) .But, if X (U) andA |

are ignored, direction of back off can be specified

f: Feedrate

2. Function

As the last Fig shows, the cycle can process hretiing.If X (U) and P are ignored,just Z axis is
processing for drilling.

G75

» External diameter / internal diameter peckingdlidglcycle(G75)

fi {F) Feedrade
% gl (R) Rapid
[ =]
[ X
ujz
4-|-— Ad
Ak—=] X
z_| w
Fig.7.2-14
1. Format
G75 R(e)
G75 X(u) Z(w) PAT) Q(AK) R(Ad) F(f)
2. Function

As last Fig shows the cycle can process break cutting, and can anreH in X axis and pecking
drill.

G76

» Thread cutting cycle(G76)

1. Format

G76 P(m)(r)(a) QA dmin) R(d)
G76 X(u) Z(w) R(i) P(k) QQ\d) F(L)
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m: Number of replication for finish machingl to 99

This command is state command.It will not chandereea value is specified. FANUC system

parameter(NO.0723 specifing.

r: Quantity of chamfer

This command is state command.It will not chandereea value is specified. FANUC system

parameter(NO.0109 specifing.

a: Angle of tool nose

You can select 80 degrees0 degree 55 degree 30 degree 29 degree O degree and specify

it with 2 digit.

This command is state command.It will not chandereea value is specified. FANUC system

parameter(NO.0724 specifing.For example P (02/m. 12/r. 60/a)

Admin: Minimum of cutting depth expressed by radius.

This command is state command.It will not chandereea value is specified. FANUC system

parameter(NO.0726 specifing.

d: Allowance for finish

i: Semidiameter of threaded portion

If i=0,it is seen as normal linear thread cutting.

k: Height of thread expressed by radius value.

Ad: Cutting depth for fist time(radius value

L: Lead of thread(as G32

2. Function

Thread cutting cycle.

G80-G89 drilling canned cycle

Generally, drilling needs several blocks, and ifi yeant to use canned cycle just one command is
used to predigest proframming.

lllustration:

Drilling G code specifys fixation axis and drilliraxis as the following shows. Axis C and X or Z

is used as fixation axis,while axis X or Z not ussdixation axis is used as drilling axis.

Drilling mode:

G83 and G85/G87 and G89 is mode G code.When dlid,\its state is drilling.When drilling
mode and drilling data is specified, it keeps itédesWhen canned cycle starts,necessary drilling
data is appointed,and when canned cycle is exequgedata modifying is appointed.

G90

> Inside and outside diameter cutting cycle(G90)

1. Format

Linear cutting cycle

G90 X(U)__Z(W)__F
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Press swith to login single block.As Fig shows;2-»3—4 cycle.The symble (+/-) of U and W
change according to direction changing of 1 andliBdremental coordinate program.

Cone cutting cycle

GI0X(U)__ZW)_R__F

“R” value of cone must be appointed.The funct®similary with linear cutting cycle.
2. Function

Lathe turning cycle

{F) Feedrade
¥ . (R} Rapid

us2
_}{fQ 7
Fig.7.2-15
1. U<0, W<0, R<0 2. U>0, W<0,R>
%
(F)Feed.mde }{ (F)Feed.m.de
T_. z {R) Rapid T_.I {R) Rapid
U W
R
i F R
u/z [F R
i F !
us2 (F R
| o | o
|

- "
Fig.7.2-16 Fig77
3. U<0, W<0, R>0 4. U>0, WE%0
X ! 2 (F)Feedrade (F)Feedrade
{R) Rapid (R) Rapid

Fig.7.2-18 Fig@-19
G92
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» Thread cutting cycle(G92)
1. Format

Straight thread cutting cycle

G92 X(U)__Z(W)__F

Thread range and spindle steady control RPM(G93ipidary with G32(thread cutting). In this
cycle, back off as [Fig. 9-9] showsSize of chamfer is setted 0.1L units in 0-112.7L
according to assigned parameter.

Taper thread cutting cycle

G92X(U)__Z(W)_R__F

2. Function

Thread cutting cycle

F N
= 1 W7
I AR
TR Ry |ua
W ‘I 1
A v |
T £
- R I _’
/ L
Fig.7.2-20
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4(R)

12 3( E‘)_

. AEE)
;_\-‘-\1__: n (Al |
¥k e, 4

CIDIEID T BY STET 2

e

L

ICR)

Fig.7.2-21
G94
» Step cutting cycle(G94)
1. Format

Flat step cutting cycle

G94 X(U)__Z(W)__F

Wimble step cutting cycle

G94X(UU)  Z(W) R __F

2. Function
Step cutting

1R E 1R _$£
b | (F)Feedrade 2 | (F) Feedrade
i . | R i
/2 |2r 4R (R) Rapid I (R} Rdpid
i 3F . i
X/2 z x/2 | R z
' z
z W1
1
Fig.7.2-22 Hig-23
G96/G97
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» Linear rate control(G96/G97)
Spindle of NC machine is divided into low speed aigh speed areaRate can be changed freely
in each area.

G96 is used to execute constant linear rate cqrtnol control changing of diameter of work to

keep constant cutting rate by changing rotate spabdt is used with G50.

G97 is used to cancel constant linear rate cordgrml,control the stasdy of rotate speed only.

G98/G99

» Feedrate per minute/feedrate per minute setting{(G%0)

Feedrate can be specified by G&G&m/m), or by G99 (mm/r) .G99 is always used in NC lathe
maching.

£

- -
Y-

) ¥
c 10

Dist/Min Dist/Rev

Fig.7.2-24

Moving rate per minute(mm/m) = rate of displacenpartround(mm/r) x spindle speed

7.3AUXILIARY FUNCTION (M FUNCTION)

||Code Function

||M00 Program stop

||M01 Optional stop

||M02 End of program

||M30 End of program reset
||M03 Spindle corotating

||M04 Spindle reversing

||M05 Spindle stop

||M08 Cutting solution open
||M09 Cutting solution close
||M40 Spindle gear at middle
||M4l Spindle low gear override
||M42 Spindle high gear override
||M68 Hydraulic chuck clamping
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||M69 Hydraulic chuck clamping loosening
||M78 Tailstock advancing

||M79 Tailstoc reversing

||M94 Mirrorimage cancel

||M95 Mirrorimage of X axis

||M98 Calling of subprogram

||M99 End of subprogram

Table.7.3-1 Auxiliary function(M function)
74PRESETTING CUTTER OF LATHE
Operation steps
First, Methods for setting workpiece orgin of FANUC 0-TIDNC lathe
1. Test cutting for presetting directly

MERU

(L)firstly  use billmpse tool to cut one exciraleeasure excircle diameter, pre =t

p— NPT
Seslinput “MX out round diameter value” click key, and then inputs to cutting
tool geometry shape

MENU
(2)again use billmpse tool to cut excircle endataf press *=T _ [ESEEMlinput“MZ 0",

PUT
press key, and that inputs to cutting tool geometry shape
2. use G50 to set workpiece zero point

1
] CAN
(1) use billmpse tool to cut one excircleeledEEAS. press Y. press key to reset

L]
o]

“zero”, after measure out round diametdvack off along Z positive directionselect

mode, input GO1 U..F0.3cut surface to center

-1 ]
WEDH
(2) select mode input G50 X0 ZQ run j key, set currentto zero
-] x
- il
(3) select mode input GO X150 Z150, run key, feed machining

(4) program begin G50 X150 72150 .....
(5) Attention use G50 X150 Z150 program beginning and ending must be in accord ¥it50

Z150, thus can promise repeated machining not to mistake.

(6) use second reference point G3us can promise repeated machining not to mistake.
program beginning

G30 UoOwWo

G50 X150 7150
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(7) In FANUC system, set second reference poittiénparameters machine presetting
finishes(X150 Z150 ),press mouse right-key to appé&dog box.

3. set workpiece zero point

MERU
(1) In FANUCO-TD system such as™%T there is a workpiece moving interfacgan input zero

point excursion value.
(2) use billmpse tool to test cut workpiece ermkfarstly now the position of XZ coordinate as

follows: X-260 Z-395 directly input to excursion value.

@ )
- n
(3) select , then press ,» here workpiece zero point coordinate system is

founded.

(4) Attention hold on this zero pointso long as reset to excursion value #tls can be deleted.

4, G54~Gh9 set workpiece zero point

(1) use out-cut try to cut one out rounthen measure out round diameter, then back ofigafon

positive direction. Cut face to center

(2) input current X and Z coordinate to G5&59 directly. Program directly usesuch as:G54
X50 z50.......

(3) Attention: use G53 delect G54559workpiece coordinate.

Second Methods of FANUC 0iTset zero point

Operation step

1. Test cutting for presetting directly

OFSET
(1) Use billmpse tool to test cut a excirclthen measure the diameterpress! =&

SR

input “out round diameter value”press s
tool“X"repair value is inputted into geometry shaggomaticly.

key , cutting

OFSET
(2) Use billmpse tool to test cut excircle endfathen press =5¢

N[ orrsET 1IN input “Z 0",  pres s

into geometry shape automaticly

AETTR

, workpiece “Z"repair value is inputted

2. Use G50 to set workpiece zero point

SHIFT
(1) Use billmpse tool to test cut a section of mtei press thenpres. —

, now “U”is shining. Press HSEEEE to set “zero; test out round, select -

Xy

“MDI"mode, input GO1 U-xx(xxis test diameter)F0.3,cut facedater

(2) select MDI mode, input G50 X0 ZQ set LFL-‘lto zero

3 seIec MDI mode, input GO X150 Z150, make tool out of workpiece
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(4) Begin with G50 X150 Z150 .....

(5) Attention use G50 X150 Z150 program beginning and end must consist.

(6) use second reference point G3®&ogram begin with

G30 UoO WO

G50 X150 2150

(7) In FANUC system set second reference pointing the parameters. pifesetting(X150
Z150 ), press mouse right-key to appear dialog bpress mouse left key to make sure

3.  Workpiece orgin setting of workpiece moving

OFSET
(1) in FANUCO system such & 5, there is a interface of workpiece movingnd you can

input zero point excursion value
(2) Use billmpse tool to test cut workpiece faiteen the position of XZ is X-260 Z-395 direct

inputs into excursion value

3 selectlﬁl, along X. Z back to reference point

(4) attention hold on zero point so long as reset excursion value Z can be cleared
4, Gb54~G5h9 sets workpiece zero point

OFSET |
.
SET L

(1) Use billmpse tool to test cut a excirgheess ISR if selectG55input
X0. Z0,then pre ks, program such as:G55 X60 Z50......
(2) Attention: use G53 direction to clear G5&59direction
7.5 EXAMPLE
G90 Inside and outside diameter cutting cycle
!
1
< 3
= —
i k=
¥
[
- ALY, -
Fig.7.5-1
TO101 ; Ccutter compensation
MO03 S1000
GO0 X105 Z5

G90 X90 Z-80 F0.3 ; calling Inside and outside diameter cutting cyderbugh turnning
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X85

X80

X75

X70

GO0 X100 Z100
T0100

MO05

M30

; repeat calling cutting cycle

; Size of cutting

; cutter compensation cancel

G92 Thread cutting cycle

@9z

T0101

MO03 S100

GO0 X102 710
G92 X98 Z-80 F0.3
X96

X94

X92

GO0 X200 7100
T0100

MO05

M30

G94 step cutting cycle

Fig.7.5-2

; cutter compensation

; calling Thread cutting cycle
; repeat calling Thread cutting cycle

; size of thread cutting

; cutter compensation cancel
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-
[}
i
g +—-—-¢%
R k=
L]
Y
— 104 -
Fig.7.5-3
TO101 ; Cutter compensation
MO03 S1000
GO X105 z5
G94 X60 Z-5 F0.3 ; calling step cutting cycle
Z-9 ; repeat calling step cutting cycle
Z-13
Z-17 ; Size of cutting
GO0 X100 z100
T0100 ; cutter compensation cancel
MO5
M30
G70 Finish maching cycle
.- S
] -—d
I
[ [
[ .t
= — — A9 44
5 iy S
L
L
. 100 -
Fig.7.5-4
NO10 TO101 ; Cutter compensation
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N020 M3 S800

NO30 GO X45 Z2

N040 G71 U2 R1 ; calling rough turning cycle format
NO50 G71 PO60 Q130 U0.25 WO0.1 F0.25 ; calling program N number
NO60 GO X15.8

NO70 G1 X23.8 Z-2

N080 z-25

N090 X28

N100 X34 Z-33

N110 Z-48

N120 X42

N130 Z-58

N140 GO X100 Z100

N150 X45 Z3

N160 G70 P060 Q130 ; calling finish machining cycle
N170 GO X100 Z100

N180 T0200 ; back off

N190 M05

N200 M30

G72 Face cutting canned cycle

1
- b
1 1
= =
= - - - .
= 4
1 : )
- 240 o
Fig.7.5-5
N10 T0101 M0O3 S1000 ; Cutter compensation
N20 GO X102 z2
N30 G72 W7.0 R1.0 ; calling face cutting canned cycle format

N40 G72 P50 Q100 U4.0 W2.0 FO.3 S55G; calling program N number
N50 GO X110 Z10

N60 GO1 X100 W-12 F0.15

N70 W-10
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N80 X95 W-10

N90 W-20

N100 X80 W-22
N110 GO X100 Z100
N120 T0100

N130 M05

N140 M30

; cutter compensation cancel

G73 Contour machining multiple system cycle

@42

N10 G97 G99 S1200 MO3 T0101
N20 GO X44 Z-1

N30 GO1 X-1 F0.05

N40 Z2

N50 GO X40 22

N55 G73 U7 WO R7

N60 G73 P70 Q160 U0.6 W0.3 FO.1
N70 GO X27.8 Z2 S1500 M03

N80 GO1 Z0 F0.05

N90 X29.8 Z-1

N100 Z-10

N110 X26 Z-12

N120 Z-22.776

N130 G02 X30.775 Z-28.041 R7
N140 GO1 X38 Z-48

N150 Z-55

N160 X42

55
48
Pa0d4
LBETTE
12
& i
J 10,
.
i @
B, = -4 T
= E =1 &)
3
L
Fig.7.5-6

; 1# cutter compensation
; approaching workpiece

; endface turning

; calling contour machining multiple system cycle
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N170 GO X80 71

N180 G70 P70 Q160 ; calling finish maching cycle
N190 GO X200 Z200

N200 M05

N210 TO100 ; Cutter compensation cancel
N220 M30

G74 Endface pecking drilling cycle

-—23
|
- ¥
= — =
' =
1
. 10¢ .
Fig.7.5-7
TO101 ; 1# cutter compensation
M3 S800
GO0 X0 z2
G74 R1 ; calling endface pecking drilling cycle format
G74 Z-60 Q3000 FO.1 ; depth of drilling
GO0 X100 z100
T0100 ; Cutter compensation cancel
MO5
M30

G75 outside diameter/internal diameter peckindiulgilcycle
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42 18
]
g _r::u
=l &Y
:
100
Fig.7.5-8
TO101 ; Cutter compensation
M3 S800
GO X105 z2
X105 Z-22
G75R2 ; calling drilling cycle format
G75 X90 Z-60 P3000 Q3000 RO F0.1
GO0 X100 Z100
TO10Q cutter compensation cancel
MO5
M30
G76 Thread cutting cycle
ke
e =
= (T
g =]
100
Fig.7.5-9
TO101 ; Cutter compensation
MO03 S800
GO X105 z2
G76 P010060 Q100 RO.1 ; calling thread cutting cycle

G76 X94 Z-59 P1200 Q400 F2
GO0 X110 Z110
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T0100 ; cutter compensation cancel
MO05
M30

G90 cone cutting cycle

- 700 .~
i i
)
L)
= = &
Y
. 80
Fig.7.5-10
T0101 GO X200 Z200 ; Cutter compensation
MO03 S1000 ; rotate speed 1000
GO X105 z5
G90 X90 Z-80 R-10 FO.3  ; calling cone cutting cycle
U-10
GO0 X100 Z100
T0100 ; Ccutter compensation cancel
MO5
M30
M98/M99 calling subprogram
- 106 -
— T4 -
.2
L
i
i
™ i 4
1
= = — W |
E - - - - -ﬁ w0 w0 CO
¥ 1 = =
! LI |
1
L)
Fig.7.5-11
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Mainprogram:

00012

N010 M03 S1000

N020 T0101 ; 1# cutter compensation
NO30 GO0 X40 Z2

N040 M98 P20090 ; calling secondary subroutine name O 0090
NO50 GO0 X120 Z80

NO60 M05

NO70 M30

%

Subprogram:

00090

NO010 G1 Z-40 F0.3 ; Subprogram

N020 G3 X60 Z-50 R10

NO30 G1 X65

NO040 z-70

NO50 X80 Z-100

NO60 M99 ; return to mainprogram
%

Integrative example

T1: Excircle roughing turning tool T:2Excircle smoothing-tool T:3Thread tool T4 Aiguille
T5: Hole boring cutter

100
o)
i
Y=
2 30
/ = O g ==
i - [ 4 - -—& [0
|l el j A — g
L | =l
w10
Fig.7.5-12
Program:
NO010 G30 U0. WO. . Return to 2 reference point
NO15 G50 X0. Z0. T0100 ; Establishing workpiece coordinate system,
changing tool TO1
N020 G96 S1500 M03 ; Spindle turning, constant linear rate
NO025 GO0 X60 Z0. T0101 ; calling TO1 cutter compensation

NO30 GO1 X-1. F0.5
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NO35 GO0 X61. Z3.
NO40 G71 U2. RO.5
NO45 G71 P50 Q115 U0.4 WO0.2 F0.4

; Rough cutting cycle
; Rough cutting cycle

NO50 GO0 X20. ; subprogram
NO55 GO1 Z0. ; subprogram
NO60 X22. ; subprogram
NO65 Z-2. X30. ; subprogram
NO70 Z-30. X30. ; subprogram
NO75 Z-30. X36. ; Subprogram
NO80 Z-32. X40. ; Subprogram
NO85 Z-62. X40. ; Subprogram
NO90 Z-62. X46. ; Subprogram
NO095 G03 Z-64. X50. K-2. 10. ; Subprogram
N100 GO1 Z-77. X50. ; Subprogram
N105 G03 Z-80. X56. K-3. 10. ; Subprogram
N110 GO1 Z-85. X56. ; subprogram
N115 Z-85. X57. ; Subprogram

N120 GO0 X100. Z30.
N125 X150. Z150. T0100
N130 GO0 X61. Z30. T0202
N135 GO0 Z10.

N140 G70 P50 Q115
N145 G40 G00 Z30.
N150 X150. Z150. T0200
N151 GO X0 Z170. T0404
N152 GO Z1.

N153 GO1 Z-60. F100
N154 GO Z170. T0400
N155 T0505

N156 GO Z1.

N157 GO01 Z-50. F100
N158 GO Z170 T0O500
N159 G97 S500 M03
N160 GO0 X61.Z3. T0303
N165 X42. Z-32.

N170 G76 P010060 ; thread cutting cycle
N175 G76 X37.835 Z-57. P1083 Q300 F2.0 ; thread cutting cycle
N180 GO0 X61. Z3

; back off and bring tool compensation down

; changing tool T2

; Finish cutting cycle

; back off and bring tool compensation down

; changing tool T4

; back off and bring tool compensation down

; changing tool T5

; costant rotation rate

; changing tool T3
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N185 X150. Z150. T0300 ; back off and bring tool compensation down
N190 M05 ; spindle stops
N195 M30 ; program stops

Fig. 7.5-13
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CHAPTER 8 CUSTOM MACRO
8.1 VARIABLE

Normal workpiece programme specify G code and gisifance with numerical value
directly. Such as GO1 and X100.0. Numerical vatugpiecifyed directly or by variable when

use custom macro. While when you use variable, nicalevalue can be modified by program

or the operation of MDI panel.
#1=+#24+100
GO01 X#1 F300

Illustration

e \Variable expression

Variable name can be used by computer exceptrousiacro. Variable is specified by variable

symbol (# ) and variable number after it.

For example #1

Expression can be used to specify variable nunktee, expression must be enclosed in

bracket.

For example # [#1+#2-12]
@ \Variable type

There are four variable types according to variaiieber

variable number

variable type

function

#0

dummy variable

This variable is always vacamig @0

value can be assigned to it

#1-#33

local variable

local variable only can bedigh macro
to store data, such as operatiresult.
When power cut, local variable

initialized to vacant. Independen
variable assign local variable when ¢

macro.

S

all

#100-#199
#500-#999

Common variable

Common variables have the sameise
different macro. When power cut,variaQ
#100-#199 are initialized to vacant.Dg
of #500-#999 will be saved,even if pow

cut .

ns

ita

er

#1000---

system variable

system variable is use@dad and writg
changement of datas when CN progr

is running.For examplegurrent position

and compensation value of tool.
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@® Range of variable value
Local variable common variable can have the valoetbe value:
-10""t0-10%0r-10%0-10""
P/S warning NO.111 will accur if computing resuleaop effective range.
@® Omit of radix point
Radix point can be omitted when variable valugeiined in program.
For example When you definett 1=123; Actual value of variable# 1 is 123.000.
@ Citation of variable
When you specify variable with expressioput expression in bracket.
For example GOL1X[#1+#2]|F#3;
The cited variable is rounded automatically acawgdo the least setting unit of address.
For example When GOOX# is executed at 1/1000,mm123456 is assigned tovariable #1 by
CNC.So its actual instruction value is GO0X12346.
If you want to change the symbol of cited variakdéie, put(—) before #
For example GOOX—#1
When undefined variable is cited, variable anéddress are ignored.
For example When the value of variablgt 1 is 0 and the value oft 2 is vacant,the result of
GOOX#1 Y#2 executing is GO0XO.
@® Common variable of double trailsdouble trails control .
For double trails control, System provides separaerovirable for every trail.But some
common variable can use both of the trails at ane according to the setting of
parameter N0.6036 and 6037.
@® Undefined variable
When variable value is undefined, the variable bezovacant variable. Variablg O is
aways vacant variable,and it is for reading only.
(a)  Quotation

When a undefined variable dsiotatecthe address itself is ignored too.

when# 1=<vacant> wheft 1=0
G90 X100 Y#1 G90 X100 Y#1
! !
G90 X100 G90 X100 YO

(b) Operation

<Vacant> is the same with 0 except the conditi@t ylou assign <vacant>.

whentt 1=<empyt> whert 1=0
#2=#1 #2=#1
l !
#2=< empyt > #2=0
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HO=H*5 #2=H#*5
l !
#2=0 #2=0
H2=H1+#H1 H2=H1+#1
l !
#2=0 #2=0
(c) Conditional expression
<vacant > in EQ and NE is different with 0.
wher#t 1=<vacant > wheft 1=0
H#H1EQHO H#1EQ#HO
l !
true error
#1NE #0 #1NE #0
l !
true error
#1GE #0 #1GE #0
l !
true error
#1GT #0 #1GT #0
l !
error error

@® Restriction

Program number sequence number and jump number of optional blaeok ase variable.

For example Variable is unusable in such situation:

O#1;

/#2G00X100.0;

N#3Y200.0;

82ARITHMETIC AND LOGIC OPERATION

The operations listed in the following list candoecuted in variable.The expression at the

right of operators can include constant and thek composed with functions or

operators.Variable# j and #k can be assigned with constant.And thevkefable can be assigned

with expression too.

function

format

remark

definition

Hi=H
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-

sine #i=SIN[#]]; Angle is expressed wit

antisine #i=ASIN[#]]; degree. 90°30’ for 90.

cosine #i=COS[#]; degree

arccosine #i=ACOS[#];

tangent #I=TAN[H];

arc tangent #i=ATAN[#H]];

square root #i=SOQRT[#];

absolute value #i=ABS[#]];

rounding #i=ROUNNDI#];

Superior rounding #i=FIX[#H];

Inferior rounding #i=FUP[#];

natural logarithm #i=LN[#]];

exponential function #i=EXP[#];

or #i-#|OR#K; logical operation s

exclusive-or #i-#IXOR#k; executed by

and #i-#JAND#K; scale of two one
bit by one bit

Turn BCD to BIN #i=BIN[#]]; It is used for

Turn BIN to BCD #i=BCD[#]]; handshaking with.

Illustration:

@® Angle unit

Angle unit of functions: SIN, COS, ASIN, ACOS, TA&hd ATAN is degree. 90°30’for

90.5 degree.
e ARCSIN

# i= ASIN[#i]

(1) Range of value to assign

When the bit of parametéNO.6004#0 NAT is setted 0:270%90°
When the bit of parametéiNO.6004#0 NAT is setted 1:-90°~90°
(2) P/S warning NO.111 will accur if #j overtops thega:-1 to 1.

(3) Variable #j can be replaced with constant.

® ARCCOS #i=ACOS[#]

(1) Range of value to assignl80°~0°

(2) P/S warning NO.111 will accur if #) overtops thega:-1 to 1.

(3) Variable #j can be replaced with constant.

® ARCTAN

#i= ATAN[#]]/ [#K]
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(1) Specified length of the two sides,and split theng/hy
(2) Range of value to assign
When the bit of parametefNO.6004#0 NAT is setted 0:0>~ 360°
When the bit of parametefNO.6004#0 NAT is setted 1:-180% 180°
(3) Variable #j can be replaced with constant.
e Natural logarithm #i=LN[#]];
(1) Attention: relative errormay be more thar®10
(2) When antilog arithm (#)) is 0 or less than (5 Rarning NO.111 will accur
(3) Variable #j can be replaced with constant.
e EXP function #Hi=EXP[#]
(1) Attention: relative errormay be more thar10
(2) Overflow and P/S warning NO.111 will accur wtresult of operation overtops
3.65X1d(j is about 110).
(3) Variable #j can be replaced with constant.
e ROUND function
(1) When ROUND function is included in arithmetjgesation(or logical
operation)commond IF or WHILE,ROUND function rouratdirst decimal place. when
execute #1= ROUNDI[#2](#2=1.2345),the value of Jagal is 1.0.
(2) When ROUND function is used in address of Ntesece,ROUND function will specify
a value to round according to least setting vafiferaction address.
e Superior rounding and inferior rounding
When CNC processes numerical operation,if resuttiedjerabsolute value is more than the
absolute value of original number it is superiarnding,if less it is inferior rounding.and
be careful for processing negative.
@ Abbreviation of arithmetic and logic operation coamd
Two characters before funcyion name can kd ts specify thefunction.
ROUND—RO
FLX—FI
@ Order operation
(1) Function
(2) Multiplication and division operation
(3) Addition andsubtract operation
@® Parentheses nesting
Parentheses is used to change operational ordérfaal5 levels including the parentheses in
function. P/S warning NO.118 will accur when ibiger the 5th level.
LiMiT
e Bracket([,])is used to enclose expression. Attentfmarentheses is foemark.

e Operational error Error may occur in operation.
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Note: 1.Relative error lies on operation result.
2. Adopt the one whose error is less.
3.Absolute error is constant not operation result.
4. Function TAN execute SIN/COS.
5. If operation result of SIN/COS or TAN is lekan 10X1G or is not 0 because
of limit of operational precision,set parameter BD4+# 1,and the operation
result can be seen as 0.
(1) Precision of variable value is about dt&bcimal numeralAnticipant result won't be
got when process mortal data in addition/substract.
(2) Error may occur in using conditional exggzien EQ,NE,GE,GT.LE and LT.
(3) Be careful for using Inferior rounding cowand.
e DIVISOR  P/S warning NO.112 will occur when specify 0 agstivin division or
TAN[90].
8.3 MACRO SENTENCE AND NC STATEMENT
Following blocks are macro statements:
@ Blocks including arithmetic or logical operatior) (
€ Program blocks includingontrol statements
@ Program blocks includingall instruction of macro.
All program blocks except macro are NC statesent
lllustration:
@® The differences with NC statements
(1) Machine won't stop even if it is at single codeddaunning mode.But when parameter
NO0.6000#5SBM is setted as 1,machine will stopragleiblock running mode.
(2) Macro isn’t processed as unshift block in tool diompensation mode.
@® The NC statement hasing the same characters withorstatement.
(1) It has subroutine call instruction,but doesn't d@tiate 0.The characters of NC statement
except N or L address command NC statement isatiime svith macro’s.
(2) The characters of NC statement except ONP or kemsdcommand NC statement is

the same with macro’s.

84 TRANSFER AND CIRCLE

In program, GOTO statement and IF statement catraldhe flow of control.There are three
kinds of transfer and circle for using.
Transfer and circle---------- GOTO statement(unctindal transfer)
|—IF statement (conditioned transfer)
WHILE statemetwhen...circle)
8.4.1 UNCONDITIONAL TRANSFER (GOTO STATEMENT)
Move to the block marked sequence number n.Whecifsithe sequence number out of 1 to

99999,P/S warning NO.128 occurs. Sequence numhesecapecifyed by standout mode.
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GOTOnN;n:Sequence number (1 to 99999)
8.4.2 CONDITIONAL TRANFER(IF) STATEMENT
Specify conditional expression behind IF.
IF[<conditional expression >]JGOTOn If specifyashditional expression is satisfied,
move to the program segement marked sequence numiibeot,execue next program segement.
IF[<conditional expression >]THEN If conditionakpression is satisfied,execut macro
statement preselected.Only one macro statemerédaid.
lllustration:
@® CONDITIONAL EXPRESSION
Conditional expression must include operat@perator is inserted between two variables or
constants, and enclosed with ([ ]).Variable camdpdaced with expression.
® OPERATOR
Operator is composed with two letters,and usedtopare magnitude of two value .Note:
symbol NO can't be used.

operator meanings
EQ equal
NE unequal
GT greater than
GE Less than or Equal to
LT less than
LE Less than or Equal to

Classical program:

The following program is used to comput the sumomafiom 1 to 10.

09500;

#1=0; store the initial value of sum variable

#2=1; initial value of summand variable

N1 IF[#2 GT 10]GOTO 2; move to N2 when summangohige than 10
#1=#1+#2; compute sum

#2=#2+#1; next summand

GOTOA1; move to N1

N2 M30 ; stop

84.3CIRCLE(WHILE STATEMENT)
A conditional expression ia specifyed after WHNAFhen the specifyed condition is
satisfied,execute program from DO to END.Otherwgst the block after END.
lllustration:
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When the specifyed condition is satisfied,executgmm from DO to END.Otherwise goto the
block after END.This instruction format applys Beution.The number after DO and END is the
sign of program execution range,and the valuegyf &: 1,2,3.If the value out of 1,2,3 is used, P/S
warning NO.126 will occur.

® NEST
The signs in DO-END circle can be used for manysiraccording to requisition.But when

there is crossed recirculation (superposition in) DS warning NO.126 will occur.

lllustration:

®Endless loop when DO is specifyed but WHILE @, endless loop will occur from
DO to END.

¢ Handling time Sequence number is retrieved where is label transfer statement in

GOTO statement. Retrospective retrieval is slolantforward search.WHILE statement can
reduce the time of processing.
@®Undefinedvariable  <vacant> and 0 has different effectionsing conditional
expression of EQ or NE. <vacant> is regarded asadhier conditional expression.
@ Classical program

The following program is used to comput the sunwnatrom 1 to 10.
00001,
#1=0;
#2=1;
WHILE[#2LE10]DO 1;
#1=#1+#2;
H#H2=#2+1,
END 1;
M30;

8.5MACRO CALL
Call macro using following methods:
Macro call ------------ modeless call(G65)
——————————— mode call(G66,G67)
———————————— macro call by G code
———————————— macro call by G code
———————————— subprogram call by M code
———————————— subprogram call by T code

LMT

@® The differences between macro call and subprogedim ¢

Macro call(G65) is different from subprogram dalég),as the following words show:
(1) Independent variable can be specifyed by (G65)bndf98.
(2) When block M98 include another NC file,call subinatafter command is executdsly
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contraries,G65 call macroprogra unconditionally.

(3) When block M98 include another NC file,machine stdp single block mode. By
contraries,G65 dosn't stop.

(4) Change the level of local variable with G65.M98 site change the level of local
variable.

8.5.1 MODEL ESS CALL (G65)

Custom macro specifyed by address P is called, @@&his specifyed.Anddatacan be
transferred into custom macro body.
lllustration:
Call:(1) Program number specifyed by address Bad after G65.
(2) When repeat is asked, specify the number dicagon from 1 to 9999after address
L.When value of L elided, regard L as 1.
(3) When use independent variable specifyilsgsalue is assigned to corresponding
local variable.
eIndependent variable specifying
There are two modes of independent variable Bpegi Independent variable specifying |
uses letters expect G, L, O, N and P, and eadr Isttised for once. Independent variable
specifying Il uses letters A,B,C and 1,J and K(Li40).Type specifyed by independent
variable is changed automatically according toubed letters.

Independent variable specifying |

addresg Variable address Variable address Variable
number number number
A #1 I #4 T #20
B #2 J #5 U #21
C #3 K #6 \Y #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

(1) Address G,L,N,Q and P can't be used in.

(2) Address unnecessary to specify can be elided.Threspmnding local variable is setted
as vacant.

(3) Address is unnecessary to be specifyed by alpltabetjuence.And it must accord the
format of word address.But I,J and K need to beiggsd by alphabetic sequence.

Independent variable specifying I

Independent variable specifying Il use each A,B@ndst once,whle 1,J,K 10 times.

Independent variable specifying Il is used to tfangariables such as 3D coordinate value.
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address | Variable address Variable address Variable
number number number
A #1 K3 #12 J7 #23
B #2 14 #13 K7 #24
C #3 J4 #14 3] #25
11 #4 K4 #15 J8 #26
Ji #5 15 #16 K8 #27
K1 #6 J5 #17 19 #28
12 #7 K5 #18 J9 #29
J2 #8 16 #19 K9 #30
K2 #9 J6 #20 110 #31
L3 #10 K6 #21 J10 #32
J3 #11 17 #22 K10 #33

Suffix of 1,J,K is used to confirm the independeatiable specifying sequence,and is not
writed in actual pargramming.
Limitation:
€ Format: G65 must be specifyed before every indégetvariable.
¢ Commixture of Independent variable specifying I, Il CNC interior identify
independent variable specifying & Il automatically. If independent variable
specifying K Il mix,the later one specifyed is effective.
€ Position of decimal  The unit of argument datehwitt decimal is the least setting
unit of each address. Transfering of value of imselent variable is based on
variation of acutal system configuration of machireng decimally can improve
program compatibility.
€ Nesting call Call can be nested for 4 levels , and so dose rassl€all (G95) and
mode call (G66)Subprogram call(M98) is not.
€ Levels of local variable :
1. Nesting of local variable is from O to 4 level.
2. Main program is O level.
3. Level of local variable add 1 once macro isazhlLocal variable of last level is
stored in CNC.
4. When M99 is executed in macro, control returoaibed program.Here, level of
local variable subtract 1,and local variable vatgred in program call is recoverd.
€ Typical program: Weave a macro to machine holefodel. Circumferential radius
is I. Initiative angle is A,and space is B,and drill nwenbs H. Centre of circle
is(X,Y).Command can be specifyed by absolute vabmeincrement.When drill

clockwise,B is apointted negative.
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¢ Format of call:G95 P9100 Xx Yy Zz Rr Li Aa Bb Hh ;
X: coordinate X of circle center (specifying of ahge value oincrement
value)(#24)
Y: coordinate Y of circle center (specifying of ahge value oincrement
value)(#25)
Z: deepness of hole (#26)
R: fastapproaching point (#18)
F: rate of cutting feeding (#9)
I: radius of circle (#4)
A: angle of first hole (#1)
B: increment angle(negative folockwise)(#2)
H: hole number(#11)
¢ Program of macro call:
00002;
G90 G92 X0 Y0 Z100,0;
G65 p9100 X100 Y50.0 R30.0 Z50.0 500 1100.0 AGBHS5;
M30;
¢ Macro
09100;
#3=#4003; store G codes of 03 group
G81 Z#26 R#18 F#9 KO;(notdyjill circle
note: LO is useable too
IF[#3 EQ 90] GOTO 1;transfer to N1 in G90 mode
#24=#5001+#24¢compute coordinate Y of circle center
#25=#5001+#25; compute coordinate Y of circle aente
N1 WHILE[#11 GT O] DO 1till residual hole is 0
#5=#24+#4*COSJ[#1]; compute hole site in X axes
#6=#25+#4*SIN[+1]; compute hole site in X axes
G90 X#5 Y#6 ; drill after move to target location
#1=#1+#2; renew angle
#11=#11-1; hole number-1
END 1;
G#3 G80 ; return to original G code
M99
8.5.2 MODE CALL (G66)
Onces66 is send out, specify mode call. That is to waltroafter block specifyed to
move along moving axes. G97 is to cancel mode call.
lllustration:
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e call
1. Use the mode call program number spettibyeaddress P after G66.

2. When repeat is asked, specify the nurabegplication from 1 to 9999after address L.
3. It's same with modeless call(G65) thatdgpecifyed by independent variable is
transferred to macro body.

e Cancel Latter block won't execute mode calinafcrowhen G97 code is specifyed.

e Nesting call Call can be nested for 4 levels , and so dose resgleall( G95) and mode

call (G66).Subprogram call(M98) is not.
Limitation:
1. Multi-macro cann’t be called in G66 block.
2. G66 must be specifyed before inddpat variable.
3. Macro can not be called in somees@nts such as those only having auxiliary
function but no moving order
4. Local variable (independent vailis only specifyed in G66.Notkocal
variable will not be setted every time mode cathigcuted.

@ Typical program  Weave operation of fixed cyclel@8/ macro.Processing program
uses mode call. All datas of drill specifyed by @bt value are used for facilitating
program.

@® Formatofcall G65P9110 XxYyZz Rr FfLl;

X: coordinate X of hole (specifyed by abselualue)(#24)
Y: coordinate Y of hole (specifyed by absolute e(#25)
Z: coordinate Z (specifyed by absolute value) (#26)
R: coordinate R (specifyed by absolute value) (#18)
F: rate of feeding (#9)
L:number of replication
eProgram of macro call 00001,
G28 G91 X0 Y0 ZO;
G92 X0 YO0 z50.0;
GO00 G90 X100.0 Y50.0;
G66 P9110 Z-20.0 R.0 F500;
G90 X20.0Y20.0;
X50.0;
X0.0Y80.0;
G67;
M30;
@® Macro(called program)  09110;
#1=#4001; store GO0/G01
#2=#4003; store G90/G91
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#3=#4109; store rate utting feeding
#5=#5003; store coordinatof drill starting
GO0 G90 Z#18; fix at poR

GO01 Z#26 F#9 ; cuttfiegd to point Z
IF[#4010 EQ 98]GOTO1;metto point 1
GO0 Z#18 ; fix at point R

GOTO 2;

N1 GO0 Z#5 fix at point 1
N2 G#1 G#3 F#4; renewdsanfo.
M99;

8.5.3MACRO CALL BY G CODE

Set G code of macro call in parameter, and catrmasing the same method with

modeless call(G65).

lllustration: Set G code of custom macro(090109019) call in parameter (NO.6050 to

NO.6059),and the call mede is the same with G6%ekample Parameter setting.lt make

G81 call 09010,and call processing circle prograthinecustom macro without reworking

processing program.

@® Corresponding relation between program number petexrrmumber

program number

parameter number

09010
09011
09012
09013
09014
09015
09016
09017
09018
09019

6050
6051
6052
6053
6054
6055
6056
6057
6058
6059

@® Repeat Address L can specify the repeat tinoes fr to 9999.

@ Independent variable specifying

Two kinds ofdpdndent variable specifying are all

effective: Independent variable specifying I&Il. éjified type of independent variable is

setted according to the used address automatically.

@® Nesting of macro call using G code

Multi-macro cet be called by just one G code

in the program called by G code. G code in thisgpam is processed to normal G

code.Multi-macros are not called by just one G cimdprogram in which M or T code

regarded as subprogram is called.G code is pratésswrmal G code in this program.
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854 MACRO CALL BY M CODE

Use the same method with modeless call(G65) tMsmide for call macro in setup
of parameter.
lllustration: Set M(from 1 to 99999999)code of ttus macro(from 09021 to 09029) in
parameter(NO.6080 to NO.6089).Use the same way®th to call custom macro.

@ Relationship between program number and parameteber

program number parameter number
09020 6080
0902 6081
09022 6082
0902 6083
09024 6084
09025 6085
09026 6086
09027 6087
09028 6088
09029 6089

@® Repeat Address L can specify the repeat times firdo 9999.

@ Independent variable specifying Two kinds ofdpdndent variable specifying are all
effective: Independent variable specifying I&Il. é¥jified type of independent variable is
setted according to the used address automatically.

@® Limitation: 1.M code call macro must be specifyadthe front of
program segement.

2. Multi-macros cann’t be calledjbst one G code in macro called by
G code or in subprogram called by M or T code. Mecm this program or in
this macro is processed to normal M code.
8.5.5 SUBPROGRAM CALL BY M CODE
Use the same method with subprogram call(M98) td/seode for call
subprogram(macro) in setup of parameter.

lllustration: Set M code(from 1 to 99999999) calbprogram in parameter (NO.6071 to

NO.6079),and use the same way with M98 to callesponding custom macro(from 09001 to

09009).

@ Relationship between program number and parameteber

program number parameter number
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09001 6071
09002 6072
09003 6073
09004 6074
09005 6075
09006 6076
09007 6077
09008 6078
09009 6079

Repeat Address L can specify the repeat times frao 9999.
Independent variable specifying Independenttbte specifying is forbided.

M code M code called in macro is processed tcnabM code.

Limitation: ~ Multi-macros aren’t called by just erG code in macro called by G code
or in subprogram called by M or T code.
8.5.6 SUBPROGRAM CALL BY T CODE
Set T code of subprogram called,and call macroystime T code isspecified in processing
program.
P

@ Call: Set the 8 level of parameter NO.6001 TCS=1. When T codepscisyed in
processing program, macro 09000 can be called.€ spdcifyed in processing program
is assigned to common variable #149.

@ Limitation: Multi-macros can not be called by juste M code in macro called by G code
or in subprogram called by M or T code. T codeliis fprogram or in this macro is
processed to normal T code.

8.5.7 TYPICAL PROGRAM
Use the function for M code call subprogram to oadicro for measuring
accumulativehours of use of tool.
Condition: 1.Measure accumulatiieurs of use of each tool from TO1 to T05.The
tools whose tool number is over TO5 won'’t be meagur

2.The following variable is ugedstore tool number and measure

time.
#501 accumulativéours of use of tool
number 1
#502 accumulativéours of use of tool
number 2
#503 accumulativéours of use of too|
number 3
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#504 accumulativéours of use of tool
number 4

#505 accumulativéours of use of tool
number5

3. When MO03 is specified, start to compute usee,@md when MO5 is specified stop
computing. During circle start light is on, usetsys variable #3002 to measure this time.And
during feeding paussingle block stop, time is not computed, but tifiégoochange and
workbench change is computed.
Checking
€ Parameter setting set 3 in parameter NO.667th,810.6072.
€ Setup of variable value Set 0 from variable #&0#505.
€ Program call macro
00001;
TO1l MOE6;
MO3;
MO5; change#501
TO2 MOE6;
MO3;
MO5; change#503
TO5 MO6;
MO3;
MO5; change#504
TO5 MO6;
MO3;
MO5; change#505
M30;
¢ Macro(the called program)
09001 (M03); start macro for computing
NO1;
IF[#4120 EQ 0]GOTO9; syecifyed tool
IF[#4120 GT 5]GOTO9;spvrange of tool number
#3002=0; clear calcotat
N9 MO3; spindle rotatleng positive
M99;
09002(M05); stop mafpcomputing
MO1;
IF[#4120 EQ 0]GOTOY; symecifyed tool
IF[#4120 GT 5]GOTO9; ovange of tool number
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#[500+#120]=#3002+@)34120]; compute accumulative
time
N9 MO5; spindle stop
M99;
8.6 PROCESSING OF MACRO STATEMENT
CNC will preread next to be executed NC statemansihoothness maching,
and this operation is called buffering.In tool lcompensation mode(G41,G42),
NC will preread 2 or 3 program statements for fiigdcrossing point, and arithmetic
expression and macro statement of conditional juilipe processed at once after
they are read into buffer register. The progranestents include M00,M01,M02 or
M30;include statements of forbidden buffering sibtig prrameter from NO.3411 to
NO.3420.

Illustration:

@® When the next statement isn’t buffered(unbuffdvedode,G31 and so on)

= W1 IGE3T X100u0 . ) P
M2 #100=1 BT ) ey [ -
_— i’ L F=
[+ 3 = -
| o= @ @ R e P T l, 1
=2

e Buffer next statement in the modes except todusadompensation mode (G41,G42).

> N1 X100.0 ; N1 N4
; if f kAT | .
(N2 #1-100 | e § '
M3 82=200 ; \’\
N4 ¥200.0; ST [-—1-—!”2 s
FErs 1|r|i|III
[ : EmkirBfEER B
| O] ki e mmmn e

When N1 is executed,next NC statement(N4) is retdbuffer.The macros between N1 and
N4 are processed during N1 is processed.

@ Buffer next statement in tool radius compensatianien(G41,G42).
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» N1 (01 G4 G81 X50.0 ¥30.0 F100 Dd |
:i ;1152}{'5 [ FemmmEEr
N4 #2200 ; LEL RO .
N5 Y50.0
i : M1 N3
i b |_|"E — flf
| " b s
| [ |
G I 1| |

When N1 is executed, the NC statements in nexstat@ments(till N5) are read into buffer
register. The macro statements(N2,N4) between MIN&nare processed during N1 is
processed.

@® When next block includes unmoved segement in t@wolius compensation mode

C(G41,G42).

> N1GO1G41 X100.0 G100 Dd ;
N2 #1100 ;

M3 Y100.0;
N4 #2200 |
M5 MOS |

> | B TERAT R
[ o oo iy e B0 B P

MNE #3=300 ;
N7 X200.0 5

NC womii | |

A F

il : MZ M MG

3 Wb |_| :‘_| |_| I|I
4 mMa * M5 III Jr MF '|I

e e Bl

When N1 is executed, the NC statements in nexstat@ments(till N5) are read into buffer
register.But crossing point can not be computedbse N5 is not moving segement.Here, the
NC statements in next three statements(till N7yeael in. The macro statements(N2,N4 and
N6) between N1 and N7 are processed during Nloisessed.
8.7 STORAGE OF CUSTOM MACRO
Custom macro is similar with subprogram, and it aae the same way to store and

programme.The amount of storage is determinedtayolume of macro and subprogram.
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8.8LIMITATION

e MDI running Call command of macro can be sfyeci in MDI mode.But during

Auto-running,macro call cann’t shift to MDI mode.
e Sequence numbeetrieving
In single program segement mode, when programiséaécthe
segement can stop.

In the program segements inclgdiracro call command(G65,G66 or
G67),it can not stop even in single program segémede.When set's
bit of parameter of SBM() NO.6000 1,the segemerthiding arithmetic
operation command and control command can stop.

Single program segement runningsied to debug custom macro.Note
that,In tool radius compensation mode C,When sipgdgram segement
stop occur the statement is not regarded as imgjudioving program
segement.And in some conditions,right consideratanmnot be
executed.

e Optionalprogram segement jumping  The symbleeapd in <expression > isregarded
as division operator;not regarded as optional pnogsegement to jump
over code.

e Runningin EDIT mode Set parameters NE8 aB& Nl,and custom macro and

subprogram numbered from 8000 to 8999 and 800996 8an
be protected.When memorizer is cleared,all datadiimg

macro in memorizer are cleared.

e Reset
When reseted, local variable and public varialdenf#100 to #149 is
cleared to zero.Set CLV and CCV,they are selecttivee cleared.System
variable from #1000 to #1333 isn’t be cleared.
Reset operation clear any call status and DO stditagstom macro and
subprogram, and return to main program.

e Display of program restart The same as M@8M and T code of called subprogram

don't display.

e Feeding pause during using macro ,when feestimgis eddective,when reset or
alarm,machine stops.
e Constant value used in <espression>  +0.0006D©929999999
-999999830.0000001
Effectivalue is 8bit(algorism),if beyond
this range,appears P/S warning NO.003.
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APPENDIX

Nanjing Swan Software Technology Company trys tsfaconsumers.It aimed at so many
machines intergrates many panels of different corypand the new Swan panel into NC
simulation software. And it is easy to change pémetiifferent panel in this software.

Operational approachClick to execute Swan softwarghen select NC lathe or mill. The
linking interface shows on Low Right side , theielclpulldown list at the corner of Low Right
to select panel of required machine.

INTRUCTION OF OPERATION PANEL :

1. PANEL OF DALIAN MACHINE

AES4 oFEE1 EF O SEESI 0TSm0 0ER oBbEr  oRRENT oflENEL ofRRERIM
HEEE R ..

HiE RS IFS Fi

5 © © g =H
R - VA )] ¥10 ¥100
= %1 25% 50%

FO_ Sk 00K

Bz MDIsEzh, gk

FEBE FHELE

[ e
1EFFEEh

[
RS

HiE xES RS
S )
@ L @ @ power/X zero/Z zero

Emergency stop

display
EA A FinBEh
- NC system stop - NC system start
fjEa S f/EIR 1
- program circle strat - program circle stop
tuE
RS i
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i
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xio¥1ao
X1 25% 50%

FO . 100%

handweel ratio/quickmove Ij

speed
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zh MIFzhs s
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orgin returning to 0 selection

5
i
1

dry running selection
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skip swith

DFERF{R1F1

program protection switch

handwheel

]
ﬁﬁfém&
mode selection edit, auto, MDI, handwheel or single stepJOG

TR

=1 3 |

axis direction moving selection

single segment selection

CHL e HE 1

machine locking swith
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2. PANEL OF JINAN MACHINE

SRR AFERE | B0 Rrr RES DO bEnE F

ety WEIER
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EFEE  rIE
I ol ©O
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emergent stop

loop start feed keeping

spindle corotation spindle stop spindle reversion

raising speed of

spindle deceleration spindle setting spindle

display returningto X display returningto Z

orgin orgin display alarm

I TiZEEh

machine gate

chuck clamping

sleeve enter/back

single segment program skip
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Machine locking chang-tool run

outline unlocked

position record

handwheel control feeding adjustment

edit/auto/input by hand/feeding ratio/feedinghayd/return to

quick adjustment
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TEF L]

emergency recycle feeding hold

° B
N &
way selectio program
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=, _‘ -
t} |Ej |Ej
' . EEZE LN '
quick/handweel ratio warning program

program protection
test

R/ T aefiy
2 Fo P25t
*1 X10

cooling

way selection program control

) )
xsk KT zsap

Ze 1, =Z
X4

chang tool by hand

Fah
_ _ Bnn
feeding ratio
reference point

3. PANEL OF SECOND NANJING MACHINE
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PROTECT ; ) CODOL TOOL DRIVE
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W DNC DRN
signal run online operation free run
.principal axis positive program input .principal axis negative

rotate protion switch rotate

. program reset | program stop . program run

DRIYE
£ cooling fluid switch knife rest =21 machine drive

selectionswitch

emergency switch

»
",'-. 100

=110
5

-
120

coordinate axis selection/quick feedin

feeding ratio adjustment

i LR
j L, b 4 410000
r
.

Er A=)

& = |

EDIT/MDI/JOG (hand /MDI feeding/ AUTO (auto recycle /return to
reference point
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4. PANEL OF NANJING MACHINE

NCsystem power switch

program run/stop

feeding ratio

adjustment

program protection switch

principle axis run/stop

cutting fluid switch

chuck act-nip/final act-nip

axis move

selectionswitch
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©

emergency switch axis selection

0. Amm

inch-move unit/quick move

JLip

handwheel

chuck clamp quick/slow display

mode selectianedit recycle MDA, handwheelhand return to origin

5. PANEL OF YOUJIA MACHINE

SRR % BEHLEMMMIN NREE TMBREREY, LT ANE
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tailstock/cutting solution

153



Machine operation panel @operation manual
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st E%

feedrate

20100 410
8o 120

speed droop of spindle running

collet

R W
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memory protectio

manual speed of spind anomaly

warning

154



Machine operation panel goperation manual

6. PANEL OF BAOJI MACHINE
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Multiple of feeding speed Recycle

Feeding keeping

H¥r 48 Home mode Auto mode B®*£]  Edit mode
o
Handwheel mode of X 22228 Handwheel mode of Z
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-2 Segment run Segment skip ol Opt stop Machine lock
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sl L Out card selection Cooling manually e
. Multiple of fast moving

Tool measurement
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7. PANEL OF GREAT WALL MACHINE
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Mode option
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Multiple of feeding speed adjusti ' Multiple of
Fast moving and tool number
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8. PANEL OF SHENYANG MACHINE
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Mode/Tool numbe Chuck lock

Guideways lubrication

9. PANEL OF YUNNAN MACHINE

MROY ERR MOZ2/M30

= POWER T

® O

o o

HOR STOP  REV

SP KEY TRST OH
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Start

Key of protecting

programe inputing

it
4 e

#.‘_..4

TRST

Rotate cutter holde

ﬂ Vision of ready

Cooling switch

? Error Vision of finish

Step working

Spindle rotates Spindle rotates

Stop spindle rotating - +iclockwise

clockwise

150 £.120,00

Handwheel - mmimin—" OVR (Speed of

feeding adjusting

Power on/off

EDIT/AUTO (Auto run) /MDI/STEP (Feeding / Multiple of
handwheel adjusting/JOG/ZRKNBack reference pion
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Axis selection, Switch for back reference point

10. PANEL OF BEIJING MACHINE

TR

i \

Start/Stop chips washing Light switch

161



Machine operation panel @operation manual

Alarm Button for moving table manually

Knop for adjusting feeding speed

Knop for adjusting speed of spindle

Switch and Edit programe

11. PANEL OF TOPMACHINE
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Move table or tool manually

Input programe or edit programe on pan Teaching

12. PANEL OF NANJING SHUANMAI MACHINEN
L ] L ]

“= 1 Auto mode =" | Input programe or edit programe on panel

- L]

= Manual Date Input L2/ JOG mode move table and tool manually.
L] L ]

= Feeding o Connect pc and numerical control machine withle232 and then

opt input programe for process.

L]
SINGLE OFT
aTor

Single block run

Opt stop

DY
AN

Home Dry run

HOME
i Cycle start - Stop cycle start
. Stop programe .| Spindle rotates clockwise
- Stop spindle .| Spindle rotates anticlockwise
[ ™ ]
=i xio AL

Slect step length: x1 is 0.001mm, x10 is 0.01mn@0xi$ 0.1mm, x100 is 1mm. Put cursor on the

goal then press left key of mouse.

Adjust driving speed in programe, rang from @ 20%. Put cursor on
the knob then press left key of mouse and rotate.
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SHREENC

Step run

Opt stop

Adjust spindle rotating speed, rang from 0 to 120%

13. PANEL OF DALIAN MACHINE

VOOE BEETTION

@ CHIP

o
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qg WOLTE

g £ | &

Press this button, every axis will rotate contyan

Dry run

Spindle rotates clockwise . Spindle rotates anticlockwise

Cooling

Dry run

Work light

Machine lock

Rapid

Teach

WosTe
- Cooling
S o
&' Home start
i PONER
oF
M3 | M30
i FRERN
Eﬂ Programe restart
Stop spindle
TR
?ﬂ.
W] Z axis cancel
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EDIT/AUTO (Cycle run /MDI/ JOG/INC(Increment

1
a o
mamiiin B Adjust driving speed in programe, rang from 0 t60%2 Put

cursor on the knob then press left key of mouseratade.

Adjust spindle rotating speed, rang from 0 to 120%
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