SIS CNC GSK980MDa Miling CNC System User Manual

3.1.3 Related definition .......cceuiiiiiiiee e 30
3.1.4 Address definitioN ... e 30

3.2 Rapid PoSTiONING  GOO.....ccuiiiiieiieiieiieieeitete ettt ettt ettt et et ebeebe e be e seeseebeesseenseenseenseenseenees 33
3.3 Linear Interpolation GO .........coouieiieiiieiieiieiteiteit ettt ettt ettt ettt et esbe e b e sseesseenneeees 34
3.4 Arc and Helical Interpolation G022, GO3 ..o 36
3.5 DWEIL GO ...ttt ettt ettt s et a et a e sttt hen ettt n et a et et enens 41
3.6 Plane Selection Command G17,G18aNd G19 ..o 42
3.7 Conversion of Inch and Metric G20 and G21.........cooiiiiiiiiiieieiieeeeee e 42
3.8 Reference Point REtUIN G28 .......couoiiiiiiiiiieiieiesee ettt ettt et seeneeas 43
3.9 Return from Reference Point G29 ..........cccviiiiiiiiiiiiecieceeeetestt ettt eseeneees 44
3.10 The 2nd, 3rd and 4th Reference Point Return G30...........ccoiiiiiiiiiiiiiceeeecee e 45
311 SKIP FUNCHON G331 .ttt ettt ettt et et e et e et e eseenseenseenseenseenseenseensean 47
3.12 Tool Nose Radius Compensation C (G40, G41 and G42) .......cocveeieriienienieiieieeiteseeeieeie e 49
3.13 Tool Length Compensation  (G43, G44, GA9) c...ooueiiiiiieeeeeeeeeee et 52
3.14 Workpiece Coordinate SyStem  GS54~G59.....cc.ooiiiiiiiiiiieieeieee ettt 55
3.15 Compound Cycle COMMANA.........cccuieiiiiiieiiiiieiieie ettt ettt et e steesaaesstessaessaeeneesneesseesneenens 57
3.15.1 Brief for CanNNEd CYCI..........uuiiiiiiiiiiiiiiiiiiiiiii it eaaeeessnaeesnaernnsnnneane 57
3.15.2 Description for CannNed CYCIE .........uvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeii e eeeeeeeeeennarenneeeneene 61
3.15.3 CoNtINOUS DIIllING -.eeeeeitiiee ettt e e e 82
3.15.4 Cautions for anNed CYCIE .........coiiuiiie e 86
3.15.5 Examples for modal data specified in canned cycle..........cccccoeeiiiiiiiiiiiir e, 88
3.15.6 Examples for canned cycle and tool length compensation.............ccccccceeiiiiinnneee. 89
3.16 Absolute and Incremental Commands G90 and G91..........cceeiiiiiiiiiiiiiiieeeee e 91
3.17 Workpiece Coordinate System Setting GO2........ccveiieiierienieiieiieriieriee ettt 91
3.18 Feed per min. G994, Feed Per 1€V. (GOS5.......i ittt 91
319 GO8, G99 ettt bttt h ettt ettt 92
3.20 Chamfering FUNCHON ..........c.oiiiiiictcee ettt ettt b ss e enas 93
3.20.1 Lin€ar ChamFEriNg .........uuuuuuiiiieiiiiiiiiiieiiueeeieeeeeteaeeeeeeeeaeeseeeeseaeseensesnsesnssesssssnsssnnsnnnnnes 93
3.20.2 Circular Chamfering .........eeiei e 95
3.20.3 EXCEPLONEAI CASES ...uuvuviiiiiiieee ittt e e e sttt e e e e e s e e e e e e e e e e e e ae e e e e s e annnneaees 97

3.21 RIGID TAPPINGL ...ttt ettt ettt e eat e e s et e et e ettt e ebe e e eabeesnbeesenseesaseeeaneeenns 98
1 3022 It I T [ o I F= T ] ] T 98

I T2 IVZ ol =Tel [q T [0 I F= T o o1 [ TR 99
3.21.3 Address EXPlanation ..............oeeiiiiiiiiiiiiiiiiiieiieeeieetee et ——a——a———— 101
3.21.4 TechniC SPECIfiCAtiON ........uuiiiiiiiiiiiiiiiiiiii it eb e sassessessesssennre 101
3.21.5 Specify a Rigid Tapping MOE ............oviiiiiiiiiiiiiiiiiieiiieeieeeeeeeeeeeeeeeeeeaeeeeeeeereeeeeeseneee 102
3.21.6 The cancellation of rigid tapping MOdE..............uuuuiriiiiiiiiiiiiiiieeeeees 103
3.21.7 F and G SigNalS .....coeoiiiiiieiiii et 104
3.21.8 Alarm MESSAQE ...t 105
3.21.9 Program EXAMPIE .........uuuuiiieiiiiiiiiiiiiiieeiieieetteeeeeeeaeeeaeeeaeeseeseaeeesseeeseaseeessessseenensnnnee 105
CHAPTER 4 CONTROL FUNCTION of ADDITIONAL AXIS 106
T B € 15 1 | OO 106
4.2 AXIS INAITIC ...ttt ettt et e bt e et et et e et e st e st e st e st e st e see st e st e st e st esee st enbeenbeenbeenbeennean 106
4.3 AXIS DISPIAY 1veieiieeiiieiie ettt ettt ettt et en bt e n bt nb e bt eb e enb e et e enbeenseenneen 106
Ry TN 1 721 111 SO USSP UPRTR 107
4.5 The Additional AXiS 1S LINEAT AXIS...ccuevierieriieiiiiiiiesiiesiiesiiesieerttesttest et et et et ebeeseenbeebeenseenseenseas 107

VIII



Contents

4.6 The additional axis 1S TOtAtION AXIS.......ccueeiriieieeeereeeireeeeteeeeteeeteeereeeeteeeereeeeeeeereseaeeeeseeeeseeeeneeeennes 108
4.7 The zero return D Of TOtAtION @XIS ..vevuvireieiieriiesiieriesieerie et et ete e eteeteeaesaeeaeeaeenaesseesseesseesnsesssennns 110
4.8 The FUNCHON OF 8 AXIS..eeuuietieiieiieiieiieieetesteetesitestesetesstessaessaesssesssesseesssesseesseesseesseenseenseenseenseenns 111
CHAPTER 5 MACRO PROGRAM 116
I LY - Tox (o X 01 E ST USRS 117
I VY 1 o) PSSR 120
5.2 NUlVArIAbIES ... 125
5.2.2 LOCAI Vari@bIES ... 125
5.2.3 ComMON Vari@bIe ........ccooiiiiiiiiii e 126
5.2.4 System VariabIEs. ..........ooiiiiiiie e 127

5.3 Arithmetic and LoGIC OPETAtION.......ccueiuieuirieiiitieteetieie ettt eeee ettt te sttt et e bestesseeneenaeseeeeeeseeneenes 130
5.3.1 Tranditional FOrmMat .........coooiiiiii i e e e e e e eenennas 131
5.3.2Macro Statement ... 135
5.3.3 Priority of Operations...........cooooiiiiiii i 137
5.3.4 Bracket Nesting ..o 138

5.4 Branch and RePETItION ........ccuieiiiiiiiiiieii ettt et ettt e ente st saeeeneesneenns 138
5.4.1 Unconditional Branch (GO TO statement)...........ccooo i 138
5.4.2 Conditional Branch (IF statement)...........cccoo oo 138
5.4.3 Conditional EXPreSSION......coicveiiiiiiiee e e ettt e e e e e e s st e e e e e e e s s st ereeeessnnnrneeeeeaeees 139
5.4.4 Repetition (WHILE Statement) ... 140

5.5 Macro Statement and NC STAtEIMENT ........c.eecvieriiiiieieeie e ete et eteetesee st e sreesreesseesseesseesseesseesseenns 141
5.5.1 Macro Programming and Registering...........oooooo i 141
B5.5.2 LIMIAtION ...t e e e et aaeeraeraa—a 141
CHAPTER 6 CUTTER COMPENSATION 142
6.1 Application for Cutter Radius Compensation ..............ccoouiiiiiieeee e 142
L0t I = T 4 = PSSP USPSRR 142
6.1.2 Compensation value setting ... 142
6.1.3 Command format.............ooooiii 143
6.1.4 Compensation dir€CHON...........coiiiiiiiece e e e e e 143
B.1.5 CAULION ....eeeeei ettt e e e e e e ea e 144
6.1.6 Example for appliCation ............uuiiiiiieo e 144

6.2 Offset Path Explanation for Cutter Radius COmpensation ...........cccceeveruererieienienieseeeieese e 145
6.2.1 Conception for inner side or outer Side.............oooiiiiiiiiiiiie e 145
6.2.2 Tool movement in Start-Up ... 146
6.2.3 Tool movement in OffSEt MOAE........ooi i 147
6.2.4 Tool operation in offset cancellation mode.................cccccii 152
6.2.5 Interference check............o 154
6.2.6 Command of compensation vector cancel temporarily...........cccccoveviiiiiiiii. 156
B.2.7 EXCEPLIONAI CASE .....uuniiiiiieeee et 157

IX



C IS CNC

GEK

GSK980MDa Milling CNC System User Manual



Contents

Volume II OPERATION

CHAPTER1 OPERATION MODE AND DISPLAY .....cooiiiiiiiemrrrerinssssssss s ssssssssss s ssssnns 163
L =T U= I 11 T o PPN 163
P P IS = (Vo [ = o T SRR 164

T2 Bt KEYPAU. ... e 164

LI G R\ =Y T o 1T o] = ST OTRRPRRRRPRRR 165

R R\ =T 1 T o T= T 1= PP 166

1.2 Summary of Operation MOE ............uuuuuiiiiiiiii e 169

1.3 DiISPIaY INEEITACE ... ... 170
1.3.1 POSItION INEITACE ... .. e 173

1.3.2 Program iNTEIACE .........eiiiiiieeiieeeeeeeee ettt esnssennsnnnnnnnnnne 175

1.3.3 Tool offset, macro variable and tool life management interface.........c.ccccccceevvveenn. 177

1.3.4 AlarM iNTEITACE ....oevieiiiiiiiiiiee et as bbb annsaannnnnnnnn 181

1.3.5 Setting INtErface .......oooo i 183

1.3.6 BIT PARAMETER, DATA PARAMETER, PITCH COMP interface............ccccccuueeee... 188

1.3.7 CNC DIAGNOSIS, PLC STATE, PLC VALUE, machine soft panel, VERSION
MESSAGE INTEITACE .....iii e e e s e e e e 190

1.4 List of general OPEratioNs ....... ... s e 193
CHAPTER 2 POWER ON OR OFF AND PROTECTION ... 199
B B3] (=10 T o =Y O o SRS 199

2.2 SYSEM POWET Off... e s e e 199

2.3 OVertravel Prot@CION.......... i e 200
2.3.1 Hardware overtravel proteCtion ... 200

2.3.2 Software overtravel proteCtion.............oouiiiiiiiiiiice e 200

2.4 EMErgenCy OPEIatiON........uuuuueiieiuiiiitiiitiiiiiisieitaetaeaeaaaesaeeaaaaaasaaaesaassaaasaassassssassansssnssssssnnsnnes 200
A S I === P EPPPPRPPTRRIN 201

2.4.2 EMEIGEINCY STOP ..uuttiiiiiiiie ittt e et e e e 201

24 3 FEEA NOIA ..ot a e 201

2.4.4 POWEr Off oo 201
CHAPTER 3 MANUAL OPERATION..........citiieiiiiicssssnmreeesessssssssmsesesessssssssssnnnsssssssssssnnssnsessssnssns 202
3.1 Coordinate @XiS MOVING .....ceviieiiieiieiieieieeeeeeeeeeteeeeeeeeeeeeeeeeaeeeeeeeaeeseessasssssessssssnsssnsssssnnsnnnnsnnns 202
3.1 A ManUal TEEA........coo i 202

3.1.2 Manual rapid traVverSe.........ccoo o 202

3.1.3 Manual feedrate override adjustment.............ccco 203

3.1.4 Manual rapid override adjustment ..................c 204

3.1.5 Relative coordinate clearing ... 204

3.2 Other Manual OPEratiONS ........coooiiiiiiice e e e e e e e e e e e eeeeans 205
3.2.1 Spindle CCW, CW, stop CONtrol........cccooeiiiiiiiii 205

B I o1 T | L= Lo T PSSR 205

K 3720 B 0o o] |19 T 7] 111 ) O 205

3.2.4 Lubrication control ... 205

3.2.5 Spindle override adjustMeENnt ...........ooii e 206
CHAPTER 4 MPG/STEP OPERATION ......ooriiiiiiiiicccemreerressss s sssmree e s esssessssmnen s e e esssssssmmnnsessssnsnnn 207
A SEEP FEEOA ...t ———— 207
4.1.1 Increment SEIECHION ......oiiiiiiiiiiieee e 207

4.1.2 Moving direCtion SEIECHON ..........uiiiiiiiiiii e 208

4.2 MPG (HandWheel) FEEA...... ... i 208
4.2.1InCrement SEIECHON .....ooiiiiiiiiiiiieeeeeeeeeee e 208

4.2.2 Moving axis and direction selection...............ooooiiiiiiiiiiiiiiiiiiiiiieeeeeeeee 209

4.2.3 EXPlanation ifeMIS ........oooiiiiii e 209
CHAPTER 5 MDI OPERATION ..ottt ettt e e e e e e et e e e e e e e s amneereeeeeaaeeaans 210

XI



SIS CNC GSK980MDa Miling CNC System User Manual

ST 00T LI A oo [N [ 11 P 210
5.2 Code WOrds EXECULION..........uuiiiiiiiiei et e e 21
5.3 Parameter SEtNG . ... 212
ST = = 1Y (o T [ To7=1 1 o] o TSR 212
5.5 OUT KEY St ...ttt e e e e et e e e e e e e e e e e ns 213
CHAPTER 6 PROGRAM EDIT AND MANAGEMENT ... 215
6.1 Program Creation ...........coiio oottt e e e e e e e ettt e e e e e e e e e nnenaeeeaaeeaannes 215
6.1.1 Creation of the bIOCK NUMDET .........ovviiiiiiiee e 215
6.1.2 Input of the program content.................c 215
6.1.3 Search of the Character............ooo e 217
6.1.4 Insertion Of the CharaCter ..........coi i 219
6.1.5 Deletion of the Character ... 221
6.1.6 Modification of the character...............oo e 221
6.1.7 Deletion of @ SiNGIE DIOCK ..........eoiiiiiiiie e 221
6.1.8 Deletion Of the DIOCKS .........cuii i 221
6.1.9 SEgMENT AEIETION .....oeiiieiiiieeiiee ettt aaasebssnnesnnssnnnnnes 223

6.2 Program annotation ... 224
6.2.1 Annotation for Program NAME..............uuueuiiuiiiiiiiiiiiiie e eeaenaanennneenaanne 224
6.2.2 BIOCK @NNOtatioN..........ceieiiiiie e 226
6.2.3 Alter program annNOtatioN ..............ueueuiiiiiiii e 226

6.3 Deletion of the Program ...t 226
6.3.1 Deletion @ SiNgIe PrOgram ..........uuueeeeiiiiiiriieiiiiiiieieerbeee bbb eaaaaaaasaaanraaesannsaannnne 226
6.3.2 Deletion of @ll PrOgrams .........coo it e e e e e e e e 227

6.4 Selection Of the Program....... ... 227
6.4.1 SearcCh Method.........oooiiii e 227
SR 32 To= 1o [T aTe 1 41=11 0 To o IR ST PP RPPPPRPPRRPR 228
I B O U1 =T ) il 421~ 1. o o SRR 228
6.4.4 Select file by USING fil€ TSt ........uiiiiiiiiiii e 228

6.5 Execution of the Program.............ooooiiiiiiiii 229
6.6 Rename Of the Program ... e 229
6.7 Copy Of the Program ... 229
6.8 Program positioning .......ccooiiiiiiiii e, 230
6.9 Program PreVIEW ........coiiiiiiiii e 230
CHAPTER 7 AUTO OPERATION ......oooiiiiiiiiccccmereeeesss s ssmsesse s s s sssssssmnsess s s ssssssssssmsssssessssassnnnnnnees 232
A U L (o I U | o PRSP 232
7.1.1 Selection of the program to be rUN ..........oooiiiiiii e 232
71,2 Program STAIt ... 233
7.1.3Stop Of the AUIO TUN ... 233
7.1.4 Auto run from an arbitrary bIOCK ..........cooiiiiiii e 235
7.1.5 Adjustment of the feedrate override, rapid override ..........ccccccveeeiviicciiiiieie e 236
7.1.6 Spindle override adjustmEnt.............uuuiueiiiiiiiiiiiii e ——————- 237

472 1\ [ (U o 1oV 237
7.3 RUNNING StATE ... e e e e e e e e e e e e e e e e e e e e e enannes 237
7.3.1 Single BIOCK ©XECULION ........uuiiiiiiiiiiiiiiiiiiiiiiii e 237

A I | U | o TR 238
7.3.3 MACKNINE IOCK ...ttt nnnnnne 238
A T 1V I o T PR 238

ARG TSI =1 (0T Q=] X o 239
AR H OO o] (] F= IR} (o] J SRR 239

7.4 MemOoriZing @t POWEI=AOWN ........iiiiiiiiiiiiii et e e e e e e e e e e 239
7.4.1 Program interruption in non-DNC auto operation ...............cccevvvveivmiiiiiiiiiiiiiiiiinnnnnnns 239
7.4.2 Interruption at power-down on DNC auto operation.............ccccceeeiviiiiiiiiiiiee e 240
CHAPTER 8 MACHINE ZERO RETURN OPERATION......ccoiiiiiiccmmrrree e s sessssmree e e e s s s smmnneees 241
8.1 MACKING ZEIO ...ttt e e e e et e e e e e 241
8.2Machine Zero Return StEPS .....ccooeiiiiiii i 241

XII



Contents

CHAPTER 9 DATA SETTING, BACKUP and RESTORE ........ccoiiiiiiiccimrreere e secemeere e e 243
S TR B I - = TS 1= 1] o 243
9.1.1 SWItCh SENG ..o 243

9.1.2 GraphiC SEHHNG .. et eaae s 243

9.1.3 Parameter Setting ......coooo i 245

9.2 The Password Setting and Alteration..............oovviviiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeee e 251
9.2.1 Entry of the operation [€VEl......... ... 252

9.2.2 Alteration Of the PASSWOIM .........coiiiiiiiiiiiiiie e eee e e e e 253

O0.2.3 LOWET [EVEI SEL ...t 254

9.3 Data Restore and BaCKUP ......c.oeeiiiiiiiiiiiiiiiiiie ettt e e eeeennennes 256
CHAPTER 10 ADVANCE OPERATION ......cooiiiiicccceeereeerisssssmsnes e e s s s ssssssssmnen e s e ssssssssmnsnesssssnannnn 258
10.1 0peration Path..........oooii e 258
(O O o T=T = ilo) o I 0TSy (U oo o = 260
LR 3N (Y 1T g 261
CHAPTER 11 FLASH OPERATION ..ot ssssss s s 262
PR O 1 = 1 PRSP 262
11.2. Introduction of general file operation fUNCLION ..o 263
11.2.1 Open and close file fOIAET ..........ooiiiiiiiie e 263

11.2.2 Copy the file by one key(current list in C disk«<——-current list in U disk).................. 264

11.2.3 CNC fil@ SEAICK ...t a e e 265

L @ o 1= o T 1 N[ {1 SRR 266

XIIT



S ISR CNC GSK980MDa Miling CNC System User Manual

- -l

VOLUME III INSTALLATION

CHAPTER 1 INSTALLATION LAY OUT eeeieiieeeieeceemmmreeeeeesssessssmmese e s e s ssssssmmmseeesessasessssmmmsesssssesas 271
1.1 GSKOE0MDA CONMECTION. .....eeeutieniieiieiieieete et et eteeteeeteeteesteeeteeatesatesssesasesasesssesnsesseesnsessnesnsesnnenns 271
1.1.1 GSK980MDa back cover interface 1ayout ..o 271
1.1.2 Interface explanation .............oooi i 271

1.2 GSKOE0MDa INSEAIIATION ...ttt ettt ettt ettt ettt et eete et e eatesaaeeneeeneesnseennesnnesnneens 272
1.2.1 GSK980MDa external dimenSIONS ........ccuieeiiiiiiiiiiie e 272
1.2.2 Installation conditions of the cabinet ... 272
1.2.3 Protection methods against interference ... 272

2.1 ConNECtion t0 DITIVE UIIL ......ocuiiiieiiiiiiceiee ettt ettt ettt e e et e e e ae e e e e e ereeeereeeeeneeeeaeeeennas 275
2.1.1 Drive interface definition............ooo i 275
2.1.2 Command pulse and direction Signals .............ccceieiiiiieiiiiiee e 275
2.1.3 Drive unit @larm SIQNal............uuuuueiiiiiiiiieiiieieieieeeeeesaeeeeeeseeeaaessaessaasa b ———raa—aa—————————. 275
2.1.4 Axis enable Signal ENN ...ttt e eeeeeeeeenneee 276
2.1.5 Pulse disable signal SETN ..o 276
2.1.6 Zero SIgNal NPC ...ttt aee s s s sae st sasssssssssaanssssnsennnnnnnnnnne 276
2.1.7 Connection t0 driVe UNIT ........ooiiiii e 277

2.2 CoNNECLION OF AtH XIS ...uieuiieiieiieii ettt ettt ettt ettt et eat e et e eateeaeeeateeabesabesnsesnsesneesnneens 278
2.2.1 4th axis interface definition ... 278
2.2.2 Connection of 4™ axis interface as lINEAr @XIS ..............ococeevevrereerereeeeeeeeeeeeeeeen. 279
2.2.3 Connection of 4™ axis interface as rotary axis.............cccocoevvveeeereceeeeeeeeeeeeeen. 280

2.3 Connection Of SPINALE POTL.......c.eeruiririieieieite ettt ettt ettt et e sttt et et e eteeseeneestesseeseeneesseeneeneens 280
2.3.1 Definition Of SIGNal..........ueeiiiiii e 280
2.3.2 SPINAIE ZEIO SIGNAI ...ceeeiiiiiie ettt 280
PR G B [ 1= =T = b PP 281
2.3.4 Connected With INVEIET ........ooi e 281
2.3.5 Connection of spindle interface as rotary axis...........cccccevriiereeiiiiie e 282
2.3.6 Connection of spindle interface as “CS” @XiS...........uvuuruuivumrimiiiiiiiiiiiiiiiiiennnns 282
2.3.7 SVC Signal eXplanation ............oooouueiiiiiie e 282

2.4 Connection to SPINAIe ENCOAET ........ccuiiiiiiiiiieii ettt 283
2.4.1 Spindle encoder interface definition .................uuviiiiiiiiiii 283
2.4.2 Signal EXPlanation ...........oooiii i 283
2.4.3 Connection of spindle encoder interface ...........cueeviveeeiiicciiiiiee e 283

2.5 Connection t0 HANAWREEL...........oooviiiiiiiic e 284
2.5.1 Handwheel interface definition ... 284
2.5.2 Signal eXplanation ............ooiiii e 284

2.6 Connection 0f GSKISOMDA t0 PC ......c.vviiiiiieeee et 285
2.6.1 Communication interface definition ..o 285
2.6.2 Communication interface CoNNECION ..........ccccviiiiiiiie e 285

2.7 Connection Of POWET INtEITACE. ........coiiiiiioiie e 286
2.8 /O Interface DEefINION: ...ooceieiieiieieiii ettt sttt sttt st eseeesaeesane e 287
2.8 1 INPUL SIGNAI ... 287
2.8.2 OULPUL SIGN@I....euuiiiiiiiiiiiiiiiiiiiei i aassassssasssassssssnnsssnnsnnnnnne 289

2.9 MACKINE ZTO ..c..eieeeiie ettt ettt ettt ettt e at e s et e s et e et e satesetesatesatesateseeesatesatesenesaeesaneens 290
CHAPTER 3 PARAMETER ...citiiiiiiccccemreeesssssssssmsssse s s ss s s sssmnes s e s s s ssssssssmsssnsssssssssssnnnsssessssssassnsnnenens 299
3.1 Parameter Description (DY SEQUENCE) ....eevveeiuieriieiieiieie et eteeie e eteeteeveeaeeaeeeaessaeesaessnessaesseesseees 299
B Tt O I = T o= 1= 01 (= PRSP 299

XIvV



Contents

3.1.2 Data parameter ... 308

3.2 Parameter description (by fUNCtion SEQUENCE)........ecuieuieiieiieieeie ettt sttt st ees 314
3.2.1 AXiS CONEIOI [OQIC....ccc et 314
3.2.2 Acceleration & deceleration CONtrol ............ccooii i 316
3.2.3 Machine protection ...........cooo i 317
3.2.4 Thread fUNCHION ......ui e 318
3.2.5 SPINAIE CONTIOL..... ettt e e e e e et e e e e e e e e nnneeeeeeaeas 318

B T2 S T Ko Yo I 111 1 1T o 1SS 319
3.2.7 Edit and Display ......ccooee i 320
3.2.8 Precision compensation ............cooiiiiiiiiiii 320
3.2.9 CommUNICAtION SELHNG .....ei ittt 321
3.2.10 MacChing ZEro rEUIM ....coo i 322
3.2.11 Rotary axis FUNCHON ........ooii e 325

4.1 Emergency Stop and Stroke LAMIt ........ccoecuieeiiiiiiiiieiieieeie ettt eee 328
4.2 Drive UNIt UNIE SEINE. ...cecvieiieiieieeieeie et ete et eteeteeteeeaeeetessaeesaeesaesssesssesssesssesssesssesssesssessnesssessnenns 328
4.3 Gear Ratio AdJUSTMENL .......ooviiiiiiiiieeie ettt ettt sttt st sete et e saeesaaesaeesaee e 329
4.4 Acceleration&deceleration Characteristic AdJUSEMENT.........ccueeirreiiiriieiiieie ettt 330
4.5 Machine Zer0 AQJUSTMENT .......ccueeiieiiieiieiieie et et ete e eteeteetteeeteeeaessaeesaesssessseesaesasesssesssesssesnnessnenns 332
4.6 SPINAIe AQJUSTMENL. ....coueiiiiiiiieie ettt ettt ettt st st e satesatesetesatesaeesseesnnesnne e 333
T Tt ST o] o | T =T g ot To 1Y PR 333
4.6.2 SPINAIE Brake.........oiiiiiieec e 333
4.6.3 Switch volume control of spindle Speed...........ccoviiiiiiiiiiiiiii e 334
4.6.4 Analog voltage control for spindle Speed............c.oiiiiiiiiiiiiei e 334

4.7 BACKIASH OFFSCL....uviieiieiieii ettt ettt et e e ateeaaesstesaseeabeeseesasessaesaseennesnnennneans 334
4.8 SteP/MPG AJUSTMENL .....cueiiiiiiiieiie ettt ettt ettt st st st e satesatesatesaaeseeesanesane e 335
4.9 Other AQJUSLITICNIE. ......eeeiiieiieiie ettt ettt ettt ettt e sete et e eateeabesaeeeatesseesatesstesaeesnsesanesnsesseesnnesanenns 336
CHAPTER 5 DIAGNOSIS MESSAGE ...t ssssss s ssssss s s ssnnens 337
I B O (G BT 74 01 TSRS 337
5.1.1 Signal diagnosis from maching to CNC ............ooi i 337
5.1.2 Axes moving state and data diagnosis signal of CNC .............ccccooiiiii, 337
5.1.3 MDI panel keys diagnosis. .........coooiiiiiiiiiiii 338
5.1.4 CNC INtErNal STALE ....uveiiiiee e e e e e e e e as 339

I o B O] v | £ TSROSO 340
5.2.1 X address (fiXed addreSSES) ... ..uuiiiiiaiiiiiiiiiii e e e e e e e 340
5.2.2Y address (fiIXed addrESSES).....ccouuiiiiiiiiieee ittt 342

I 20 o L O B T | OO SRRSO 342
CHAPTER 6 MEMORIZING SCREW-PITCH ERROR COMPENSATION FUNCTION .....cccceceeueees 343
6.1  Function EXPlanation ..........cccceoioiioiioriioie ettt ettt st st ns 343
6.2 SPECITICATIONS ...eeevieeiieeieeiieeeieeteeteeeteete et e eeteeeteseteeatesatesseesaeeeseeeseesseesseesseesseesseesseesseesseenseenseenseenseenses 343
6.3 Parameter SN ... .eooviiieiie ittt ettt st sttt b e bt bt heesheesneesbeees 343
6.3.1 Screw-pitch COMPENSATION .......vviiiiieeieiiier e e e e e ee e 343
6.3.2 Screw-pitCh error Origin ... 343
6.3.3 OffSEE INEIVAL ... e e e e s 344
6.3.4 COMPENSALION VAIUE......ciii ittt e e e e s e e e e e e esennnareeeeeeee s 344

6.4 Cautions fOr OFFSEt SEUNE .....ccveveiiiieeii ettt sttt st e e e sreesaeesseesaeesseeneas 344
6.5 Examples of Offset Parameters Setting.........ceeoviiiiiiiiiiiieiieeie e 344

XV



C IS CNC

GER

Appendix 1. Dimensions of Additional Panel AP01
Appendix 2 Dimensions for Additional Panel AP02
Appendix 4 Alarm Information

Appendix 5 Function Configuration of Standard Ladder Diagram

XVI

APPENDIX

5.1 Information for Ladder DIagram ..........ccooieiieiiiiiieiiee et
£S 00 0t T 1o Yo 11 o 1 o Y o
5.1.2 Information of CUrrent VErsion ...............euuiiimiiummiiiiii e

5.2 ADDRESS DEFINITION . .....ciiiitiieiietiititeiettetect ettt ettt ese et sbe s esseseebe s esseseesessessesseseesessesseseenens

5.3 FUNCTION CONFIGURATION ......ccoctitiitiiiietiitietetetteteetest st eteetessesseseesessessessessesessessessesessessessesens
5.3.1 Spindle CCW and CW CONtrol .........ooiiiiiiiiice et
5.3.2 SPINAIE JOG ...t e e e e e e
5.3.3 Switch Value Control for Spindle Speed ..........ccccooiiiiiiiiiiiiiicceee e
5.3.4 Cycle Start and Feed HOId ...........oeiiiiiiiiiiiiiiiiieieeiieee et eeeeeeeeeeennnees
5.3.5 C00lING CONIIOI .....eeiiiiiiiiiiiiteeeeeete ettt ettt e e sssssesssssssnssssssssssnnnnnsnnnnes
5.3.6 LUbricating CONTIOl.........oeeiiiiiieiiiieeiee ettt e s e esesesnnesnnnees
5.3.7 Optional BIOCK SKID ....coeiiiiiiii it e e
5.3.8 MACKING LOCK .....eeiiiiiiiiiiiiiitttetttete ettt es e st essessnssssssnssnnnnsnnnnn
LR I 1V 1 I o o] PSRRI
5.3.10 SINGIE BIOCK ....vvviiiiiitiiiiiiiiiiiiiiit ittt nnnnnnnnnnnnnnn
L0 Tt B I Y 1 o
B5.3.12 Optional SEOPD.. .. e
5.3.13 Stroke Limit and EMergency STOP .......uuuuuiiiiiirmiiiiiiiiiiiiiiiiiiiiiiiiiieninnennnnnnes
LR Tt 7 I 4 Eoo] (o] gl [ aTo [ 7= (o ] RSP
5.3.15 Reset and Cursor REIUMN ........ovviiiiiiiiiiiiiiieiiee ettt eeeaeeennnees
LR Tt L3 T [0 I F= T o] ] T PSSP PPPRSPRN
5.3.17 Spindle EXACL SIOP ...cooviiiiiieeeeeee e
5.3.18 EXternal MP G CONIIOl .........uueiiiiiiiiiiiiiiiiiiiieieteeeeeeaveeeeeeeeeeeeeeeaeeeseeeeeeannssssesssenneesnnnne

5.4 Standard Ladder DIagramm..........cocieiiiiioiiiiie ettt eee

GSK980MDa Milling Machine CNC System

351

351

352

357






VOLUME | PROGRAMMING




C IS CNC

GEK

GSK980MDa Milling CNC System User Manual



Chapter 1 Programming Fundmentals

CHAPTER1 PROGRAMMING FUNDMENTALS

1.1 Introduction

| sWN|oA

GSK980MDa Milling Machine is a new generation of CNC system developed by GSK
Company. As the upgraded version of GSK980MD, it supports milling, boring and drilling cycle. It
employs 32 bits high-capability CPU and very large scale programmable device FPGA, applies
real-time multi-task control technology and hardware interpolation technology, and is able to
perform um level precision motion control and PLC logic control. GSK980MDa is the optimum
choice for upgrading CNC milling machine.
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Characteristics:

v' Five axes control (X, Y, Z ,4th and 5th); 3 axes linkage; optional interpolation precision
(1um/0.1um); maximum speed 60m/min; optional axis types (linear axis or revolving axis)
for the 4th and 5th axes; CS axis control available for the 4th and 5th axes.

Electronic gear ratio: (1~32767):(1~32767)

v' Screw-pitch error compensation, backlash compensation, tool length compensation, tool
abrasion compensation and tool nose radius compensation.

v" Embedded with PLC can be downloaded to CNC from PC.

v" DNC function supports for real-time program transmission for machining.

v Compatible with G commands in GSK980MC, GSK928MA and GSK980MD. 26 kinds of
canned cycles, such as drilling/boring, circular/rectangular groove rough-milling, full
circle/rectangular finish-milling, linear/rectangular/arc continuous drilling.

v' Spindle encoder tapping and rigid tapping can be detected during tapping cycle, so that
high precision machining can be performed.

(\
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v" Metric/inch programming; automatic chamfering function and tool life management function.

v" Chinese, English, Russian and Spanish display selected by the parameters.

v Full screen program editing; 40MB program capacity for storing up to 40000 of part
programs.

v' USB data communication; CNC system upgrading, machining programs reading through U
disk and bidirectional transfer between CNC and U disk.

v' Alarm log; multi-level passwords for equipment maintenance and management.

v' Bidirectional transfer between CNC and CNC, CNC and PC; upgrade of CNC software and
PLC programs;

v The installation dimensions and the electric ports are compatible with GSK980MD,
GSK980MC.

Specifications

| 8WN|OA
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Controlled axes: five axes (X,Y,Z,4th and 5th); (for the 4th and 5th axes)
optional axis types (linear axis or revolving axis) and CS contouring
control available;

Interpolation functions: linear interpolation (for X, Y, Z, 4th and 5th axes);

helical interpolation (for X, Y and Z axes); circular interpolation (for arbitrary 2

axes).

Position command range: -99999999~99999999; least command increment:

1um/0.1um; (selected via parameters)

Electronic gear ratio: command multiplier 1~32767, command frequency

divisor 1~32767

Rapid traverse speed: maximum 60000mm/min

Rapid traverse override: FO, 25%, 50%, 100% four levels real-time tuning

Cutting feedrate: maximum 15000mm/min (feed per min.) or 500mm/r. (feed

per rotation)

Feedrate override: 0~150% sixteen-level real-time tuning

Motion control

Manual feedrate: 0~1260mm/min sixteen-level real-time tuning
MPG feed: 0.001, 0.010, 0.100,1.000mm four gears.
Acceleration/deceleration type: S-type for rapid traverse; exponential-type for
cutting feed.
Automatic chamfering
65 kinds of G codes: GO00, G01, G02, G03, G04, G10, G11, G17, G18, G19,
G20, G21, G28, G29, G30, G31, G40, G41, G42, G43, G44, G49, G54, G55,
G56, G57, G58, G59, G65, G66, G67, G73, G74, G80, G81, G82, G83, G84,

G Code G85, G86, G88, G89, G90, G91, G92, G4, G95, G998, G99, G110, G111,
G112, G113, G114, G115, G134, G135, G136, G137, G138, G139, G140,
G141, G142, G143

Macro 31 kinds of arithmetic, logical operations and skip can be achieved by macro

command command G65
Macro statement command. eg:IF,WHILE,GOTO

Operation Seven operation modes: EDIT, AUTO, MDI, DNC, MACHINE ZERO,

mode MPG/STEP and MANUAL.

Tapping Tapping function: lead 0.001~500mm or 0.06~25400 pitch/inch
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Encoder tapping: settable line number of encoder (0 or100p/r~5000p/r) ; no
detect for spindle encoder (when the line number is set to 0)

Rigid tapping: by rotary axis

Drive ratio between encoder and spindle: (1~255): (1~255)

Backlash compensation: 0~2.000mm

| sWN|oA

Pitch error compensation: 255 compensation points per axis; compensation
amount of each point: £0.255mm.

Tool compensation: 32 groups tool length compensation, tool wear
compensation, cutter compensation C

Precision
compensation

Special M commands (redefinition unallowed): MO02,M29, M30, M98,
M99,M9000~M9999.
M command Other M oo commands are defined or disposed by PLC program.
M commands defined by standard PLC program: M00, M03, M04, M05 M08,
M09, M10, M11, M32, M33
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tool number T01~T32 (32 numbers at most); manual tool change or auto-tool

change selected by the parameters; auto tool change sequence set by PLC
program.

T command

Tool life management; 32 groups, 8 kinds/groups of tool life management data

Speed switching value control: S oo command is defined or disposed by PLC
program; the standard PLC programs S1, S2, S3 and S4 directly output; The
Spindle speed output of S1,52, S3, and S4 are closed by SO.

control Speed analog voltage control: the spindle speed per minute commanded by S
codes; output 0~10V voltage to spindle converter; spindle stepless speed

changing supports 4 spindle mechanical gears

9 kinds of basic commands; 23 kinds of function commands; 2-level PLC
program involving up to 5000 steps (2us processing time for each step). 8ms
refresh cycle for the first level program; Ladder diagram edit software and

PLC function T
communication software downloadable
Integrated machine panel: 44 points input (key), 44 points output (LED)
Basic I/0O: 41 points input/ 36 points output
Display Displayer: 480x234 lattice, 7” wide-screen multi-color LCD,
interface Display modes: Chinese, English, Russian, Spanish display selected by

parameters; machining path displayable

Capacity: 40MB for up to 40000 part programs; custom macro program call; 4
Program edit nesting-levels of subprogram
Edit modes: full-screen editing; absolute/incremental programming

CNC system upgrade

Part programs reading in USB

Bidirectional files transfer between CNC and USB (including programs,
parameters, PLC backup and recovery)

usB

Clock display Clock, date and week display.

bidirectional transfer between CNC and PC, CNC and CNC (involving
Serial programs, parameters, tool compensation data); download and upgrade of
Communication | system software and PLC program serial ports
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Matching drive

AC servo or step drive device by using the pulse+direction signal input. (DA98

unit or DY3 series)
G Code Table
Code | Function Code | Function Code | Function
Positon . Worko: T
GO0 ositioning ~ (rapid *G54 orkpiece  coordinate G92 | Coordinate system setting
traverse) system 1
Workpi dinat
*G01 _ , , G55 orepiece  coordinAt® | «Go4 | Feed per min.
Linear interpolation system 2
G02 F)ircular/IIeIicaI G56 Workpiece coordinate G95 | Feed per rotation
interpolation (CW) system 3
G03 F)lrcular/IIellcaI G57 Workpiece coordinate *GO8 Return to initial plane in
interpolation (CCW) system 4 canned cycle
GO4 | Dwell, exact stop G58 Workpiece coordinate G99 Return to R point in canned
system 5 cycle
Tool lif [ [ I ircl
G10 00 ife 559 Workpiece coordinate G110 nner. circle groove
management system 6 roughing (CCW)
G11 Tool life G65 Macro program/ macro G111 Inner. circle groove
management end code roughing (CW)
M dal
*G17 | XY plane selection G66 Ca?lcro program moca G112 | Inner circle finishing (CCW)
M dal
G18 | ZX plane selection *G67 acro program  moda G113 | Inner circle finishing (CW)
call cancel
, , . Circular outer finish milling
G19 | YZ plane selection G73 | High-speed peck drilling | G114 (CW)
Out ircl finishi
G20 | Inch input G74 | Counter tapping cycle G115 (CUC(\allI/) aree nishing
Rect I
G21 Metric input *G80 | Canned cycle cancel G134 ec a.ngu ar groove
roughing (CCW)
G28 Reference position G81 Dr.|II.|ng cycle  (spot G135 RectaI\guIar groove
return drilling cycle) roughing (CW)
G29 Return . .from G82 Drilling .cycle (stepped G136 I.?e.cteInguIar groove inner
reference position hole boring cycle) finishing (CCW)
2nd,  3rd,  4th, Rectangular groove inner
G30 | reference position | G83 | Peck drilling cycle G137 | ooangdar g
finishing (CW)
return
Rect I ter finishi
G31 | Skip function G84 | Tapping cycle G138 | | coanguiar outer Tinishing
(CCw)
Cutt inishi
G40 utter . G85 | Boring cycle G139 Rectangular outer finishing
compensation (CW)
cancel
tt i
Gaq | Cuter G86 | Drilling cycle G140 | Rectangular — continuous
compensation left drilling (CW)
G42 Cutter o G88 _ G141 R(.ecftangular continuous
compensation right Boring cycle drilling (CCW)
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Tool length . i drill
G43 | compensation 1| G89 | Boring cycle G142 | ¢ contnuous riing
o (CW)
direction
Tool length
, o . "bsolute . N E
G44 | compensation T *G90 . G143 | (rc  continuous  drilling =
o programming O
direction (CCW) o
Tool length Incremental -
*G49 | compensation Go1 _ -
programming o
cancel 2
Dote ] alll [ [I[]Jean[initial [tate[’ g
O
[[IC Code I Lilt =
Code | Function Code | Function Code Function
LD [Jormal open contact
P SOT Setting SP[ Subprogram end
read
LDI Cormal closed
RST Resetti Bi dditi
contact read esetiing DDB inary addtion
ouT Output coil CMP Comparison setting | S{'BB | Binary subtraction
oD U | tact
, ormfa open coniac CTRC | Counter LT [lternative output
in series
ool 0 I I
ormal — closed | 1\ 1o | Timer DIF | Differential up
contact in series
Cormal open contact Binary code , ,
OR , CODB ) DIFD Differential down
in parallel transformation
ORI 0 I losed Bi tational
orma . close ROTB inary rotationa MO 11 | Logical "D
contact in parallel control
ORB Serial block in
I I MO | Data copy PORI Parity check
parallel
B Parallel  block i
ar.a © oc n DILICB | Binary decode LBL Program skip numbering
series
first level
D1 e'fd evel program | wvipe | ump CILL | Subprogram call
D2 Second level Sp Subprogram
program end numbering

1.2 Program [Ixecution

LT ol fall [ ecution [le[luence

The current program can only be run in automatic mode. GS[1980MDa cannot run more than 1
program at the same time, so only one program can be performed at a time. The cursor is ahead of the
first block when a program is opened, and can be moved in [IDIT mode. In automatic mode, when the

m
machine is in stop state, the cycle start signal (“™51 key on the panel or external cycle start signal)
enables the program to be run from the block where the cursor is located. [Isually, blocks are executed
in se[uence programmed in advanced. Program stops running till MO2 or M30 is executed. The cursor

7
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moves along with program execution. The program execution seuence or state will be changed in
following conditions(

aebi
ri

® Program running stops when key or the [Imergency Stop button is pressed!!

Program running stops when the C[IC alarm or PLC alarm occursl[]

® \When the system is switched in CIDIT or MDI mode, program stops running after the current
Om-
block is executed. [fter switching to automatic mode again, when EHES#T key on the panel is
pressed or external cycle start signal is OL], the program runs from the block where the
cursor is located.
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® |f the operation mode is switched to MOOOOL/MPG/STOP/MUCHICD ZORO ROTORI
mode when the program is running, the execution dwellsafter switching to automatic mode

o]
again, when P"‘fﬂ;‘ key on the panel is pressed or external cycle start signal is OLJ, the
program runs from where it stops.
:')®
FEHW|  key is pressed or external pause signal is cut off(]
“n
program starts running from where it stops when @1 key on the panel is pressed or
external cycle start signal is O[]
® The program dwells at the end of each block when the single block switch is onlJafter

® The execution dwells when

(8]

pressing mkey or switching on external cycle signal, program continuously runs from
the next block[]

® Blocks with mark [/Cis skipped when the skip switch is O[1.

® The oblect block is executed when command G65 or macro program skip (GOTO) is
specified.

® When M98 or M90001IM9999 command is performed, the corresponding subprogram or
macro program is called M99 is executed at the end of the subprogram or macro program,
after returning to the main program, the subseuent block (the one after the block in which
the subprogram is called) is executed. (return to a specified block, if it is commanded by
M99)(!

® When M99 command is specified in the middle of a main program which is not called by
other programs, the current program is repeatly executed after returning to the head of the
program.

O old Dlecution Celluence [itllin Dlocl]

When multiple words (such as G, X, Y, Z, F, R, M, S, T,) are in one block, most of M, S, and T
words are interpreted by [JC and sent to PLC for processing. Other words are processed by [1C
directly. M98, M99, M90001 M9999 and S word (which specify the spindle speed in r/min, m/min) are
directly processed by [IC as well.

When G words share the same block with MO0, M01, M02 and M30, M words are executed after
G words, and [IC sends corresponding signals to PLC for processing.

When the G words share the same block with the M98, M99, M90001 M9999, these M words are
performed by [1C after G words (the M signal not sent to PLC).

0
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When G words and M, S, T words share the same block, PLC program (ladder diagram)
determines the execution consel uence (executed at the same time or G words before M, S, T words).
Refer to the manual from tool builder for relevant words execution sel uence.

1.3 Basic [xes Increment System

The increment system consists of the least input increment (for input) and least command
increment (for output). The least input increment is the minimum unit for programming moving
distance. The least command increment is the minimum unit for moving the tool on the machine. Both
increments are represented in mm,inches.or deg.

The basic axes herein means X, Y, Z axes. The basic increment system includes IS-B and IS-C
types which can be selected by bit ISC of parameter [10.038.
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AN [c
ISC [1: The increment system is IS-C(0.101);
[0: The increment system is IS-B(1])
In different increment system, different pulse output type enables different output speed.
(Selected by bit [IBPx of parameter [10.039)
AN HININN HININN oogd oogd HININ(N

[IBPx [11: The impulse mode of axis is [ B phases!!
[0: The impulse mode of axis is impulse and direction.

O D eed olinclellent ([ tel ][]

[ eed

~utiut[ode Ou () (T ()

Metric machine | Inch machine | Metric machine | Inch machine

system system system system
(mm/min) (inch/min) (mm/min) (inch/min)
Culle [dilection | 60,000 6,000 6,000 600
) [uadlatule | 240,000 24,000 24,000 2,400

[Tale

LTI Cnit ollinclellent [1[ tell []

In different increment system, the least input/output increment varies with metric/inch system.
The specific data is shown as follows|

Ou () [ealt infut | [ealt coll[Jand
inclellent [lollin(ut! | inclellent [lo lout ut!
0.001 0.001

Metric Metric input (G21) 0.001 E;nem; 0.001 E?em;

machine 0.0007 (i ﬁ 0.001 =

system Inch input (G20) - (inch) : (mm)
0.001 (deg) 0.001 (deg)

Inch 0.001 0.0001 (inch

ne , Metric input (G21) (mm) (inch)

machine 0.001 (deg) 0.001 (deg)
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: 0.0007 (inch 0.0001 (inch
SYSM | Inch input (G20) (inch) (inch)

0.001 (deg) 0.001 (deg)
o
E Hiu (IC) [ealt infut | fea’'t colllland
g incleJent JoJinCut(] | incle[lent Mo[]
- out/ ut(}
E Metric input 0.0001  (mm) 2/::2; machine
g . .
| ZAesi:;;machlne (G21) 0.0001 (deg)
g. y Inch  input | 0.00001 (inch)
O (G20) 0.0001 (deg)
. 0.0001  (mm) Inch machine
Metric input svsterm
Inch  machine | (G21) 0.0001 (deg) y
; .
system Inch _input | 0.00001 (inch)
(G20) 0.0001 (deg)

Least input increment (for input) is metric or inch can be set by G20 or G21.
Least command increment (for output) is metric or inch is determined by machine tool and set by
bit SCW of parameter [10.004.

LI Uata Uanelollnclellent L[ tel]

Limited by pulse output fre[ uency, the data ranges may vary due to different increment system.

Incleent [ [tel] Coll [land data in[ut (an(Je(] [ata
lo[T]at

Metric  input | -99999.999 199999.999 (mm) 5.3

1u (IS-B) (G21) -99999.999 [199999.999 (deg) 5.3
Inch input | -9999.9999 119999.9999 (inch) 4.4
(G20) -9999.999 1719999.999 (deg) 4.3
Metric  input | -9999.9999 19999.9999 (mm) 4.4

01U (1S-C) (G21) -9999.9999 119999.9999 (deg) 4.4
Inch input | -999.99999 11999.99999 (inch) 3.5
(G20) -999.9999 (1999.9999 (deg) 3.4

[ote: [[1Ilin t_e table abole indicate | linte e[ lland [/decillall [ [/t lelIdata ale ali_ e[

LI Cata [Jan e land [Init olllnclellent [I[ [ tel]

® [I[leed [alall etel]
Machine tool types decide the units of linear axes speed, i.e. mm/min for metric machine
system is[0.1inch/min for inch machine system.

The range of linear axis speed parameter is codetermined by machine tool type and increment
system.
For examplel[data parameter [1O.070 upper limit of cutting feedrate.
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[Jaclline Inclellent [ineal alil [otall! alil
. Lalalletel/lanle )

tool tll e L1 tel] [Ieed unit [I'eed unit
Metric 1u (IS-B) 10260000
machine _ mm/min

0.1u US-C 1076000
system .

deg/min

Inch 1u (I1S-B) 5060000
machine _ 0.1inch/min

0.1u (S-C) 56000
system

[Js rotary axes are not involved in metric-inch interconversion, the rotation speed unit is always

deg/min.

The switch between different increment systems may cause the excess of permitted running
speed set by data parameter. Therefore, at the first power-on after switching, the system
automatically modifies relevant speed parameters and gives an alarm.
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® [nclellent [alalletel]

The unit and range of linear axis speed parameter are codetermined by machine tool type and
increment system.

For exampleparameter [JO135CX axis software limit.

[Jaclline Inclelent [ineal! alill| Lineall alill [alalletel]
tool til e [ITtel] incle[] ent unit fan’e
Metric 1u (S-B) 0.001mm -99,999.9991199,999.999
machine -

0.1u (1S-C) 0.0001 mm -9,999.9999/19,999.9999
system
Inch 1u (S-B) 0.0001inch -9,999.9999(19,999.9999
machine _ i

0.1u (S-C) 0.00001 inch -999 999991999 99999
system

[Js rotary axes are not involved in metric-inch interconversion, the rotary axis increment
parameter unit is determined by increment system types. The ranges of rotary axis increment
parameters are the same as that of metric machine tool.

[Jaclline Inclellent [Jotation alil]| [Jotation alil]
tool tl1 e [T tel] [Ieed unit [alalletelllanle
Metric, 1u (S-B) 0.001deg 017199999.999
inch 0.1u (IS-C) 0.0001 deg
machine
0019999.9999
tool
system

® Cooldinate data (G ~G[ID
The unit of linear axis coordinate data is determined by metric/inch input system, namely, mm for
metric system, inch for inch system.
The ranges of linear axis coordinate data are codetermined by metric/inch input system and
increment system. It is the same as command data input ranges. Shown as follows!
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Inclellent [ tel] Cineallalillcoo’dinate data fanlCe

Metric  input | -99999.999 [199999.999(mm)
. 1u (IS-B) (G21) , _
o Inch input | -9999.9999 (19999.9999(inch)
O (G20)
g Metric  input | -9999.9999 (19999.9999(mm)
O 0.1u (S-C) (G21) , _
) Inch input | -999.99999 1999.99999(inch)
[; (G20)
[
g. [Is rotary axis is not involve in metric-inch interconversion, the unit of rotary axis coordinate data
O is deg. The ranges of rotary axis coordinate data is the same as linear axis coordinate data ranges in

metric system.

nclellent [lotalll alill cooldinate data
mut t[ e

[ITtel] lanle
Metric, 1u (S-B) -99999.999 (199999.999 (deg)
inch input 0.1u (S-C) -9999.9999 [19999.9999(deg)

® Tool col] [len[ ation data

The unit of tool compensation data is determined by metric/inch input system, namely, mm for
metric input, inch for inch input.

The range of tool compensation data is limited as 9999999, determined by inch input system and
increment system. It is smaller than command data. Shown as follows[

Incel ent Tool Tool

miuttille | [ tel! col] [len[ation col! [len[ation
data unit data (an’e

Metric 1u (S-B) 9999.999

input 0.1u (IS-C) mm

(G21) 999.9999

Metric 1u (S-B) 1999.9999

input 0.1u (IS-C) inch

(G21) 199.99999

® [Iclell[Titc[lelTolcol! [len ation data
The unit and range of linear axis screw-pitch error compensation data is codetermined by
machine tool type and increment system.
Shown as following table!(
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ncle lent Lineal! alill| Lineal] alill

[Jaclline [ [tel] [clel][llitcl] elloll| [clell(Litcl] ellol]
toolti e col ! [en’ation data | col]len[ation data o
unit ane ﬁ
Metric tool | 1 u (IS-B) 0.001mm -255~255 o
machine N -
0.1u (IS-C) 0.0001mm -92550~2550 -
system o
Inch tool | 1u (I1S-B) 0.0001inch -255~255 E

machine - i

0.1u (IS-C) 0.00001inch 25502550 OJ
system L]
=
O

Rotary axes are not involved in metric-inch conversion. The unit of rotary axes screw-pitch error
compensation is determined by increment system. The range is the same as that of the metric
machine tool.

[acline Inclel]ent CotalTlalil] DotalTlalil]

tool [ tel] [clel][Titc ] eTo] [clel][Titc ] eTo]

[ tel] coll CJen[ation unit coll JenCation fanie
Metric, inch | 1u (IS-B) 0.001deg 0~255

:/asfg;le 0.1u (IS-C) | 0.0001 deg 02550

® Glalllic [ettin' data
The maximum and minimum data ranges of X, Y, Z set by graph is in accordance with the
command data ranges.

IncleJent [ [tel] Glalllic Cettin(] 11T fanel]

1u (I1S-B) Metric input  (G21) -99999.999 199999.999 (mm)
Inch input (G20) -9999.9999 (19999.9999 (inch)

01U (1S-C) Metric input  (G21) -9999.9999 (19999.9999 (mm)
Inch input (G20) -999.99999 (1999.99999 (inch)

(I Te Unitlland anlellol [ [o[[al! [iddle[ ! [lalue’]
® [lelinition and [anle[/o[tl e [itc[] :

Code | [ip (1WI) i (e) Unit
nCut in F 0.001500.000 0.0001.500.00 | mm/pitch lead!]
Detlic (G | | 0.06125400 0.0672540 Pitchlleadl/inch
ncl] influt | F 0.0001150.00 0.0000150.0 inch//pitch (lead(
(G I 0.0612540 0.061254 Pitchllead!/inch

® [[Jeed F delinition
G94[feed per minute, F unitCmm/min
G95( feed per rotation, F definition and ranges are as follows(]
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O () (e (Ie) CInit
Detlfic infut (G1) | 0.001.500.000 | 0.0001.500.0000 | mm/revolution
ncllinCut (G D 0.000150.0 0.00001150.0 inch/revolution

1.4 [Idditional [xes Increment System

In the least increment system (IS-B or IS-C), under the condition that the additional axes are not
involved in simultaneous control and ust used for separate motion (such as feeding), and the
re_uirement for precision is not high, when the least increment is 0.01, the feedrate will be much
faster, greatly increasing the efficiency. Therefore, the additional axes least increment system is not
necessary to be in accordance with the current least increment system. To meet various reuirements
of users, the system adds optional function to least increment system.

Cdditional axes increment system is set by state parameter [10.026, [10.028. Shown as follows[]

NN OUmo  |0Omo RCS4 ROS4 |ROT4
[41S1, 141S0: Select increment system of 4th.
ool oo nclellent [ Tte] oI T[] .Fea1
inCutiout ut
0 0 Same tothe X, Y, Z
0 1 IS-1] 0.01
1 0 I1S-B 0.001
1 1 IS-C 0.0001
AN Uomo  |0omo RCS5 ROS5 ROT5
[151S1, (151S0: Selecte increment system of 5th.
ool oo nclellent [ Tte] oI T[] .FeaT
inCutiout ut
0 0 Same tothe X, Y, Z
0 1 IS-1] 0.01
1 0 I1S-B 0.001
1 1 IS-C 0.0001

[lote[t[ e leal t in_ut/outl ut in tl e table abol e ale del clibed [Jit_out conlidelin[ |t e
[etliciinc[] [ Itel] and [otation ale[ ]

[ Ndditional [1Celin CulTent (nclelent ([ te[]

When IS-B or IS-C is selected, the speed and range of additional axes are the same as
described in 1.3.

L Cdditonal (el lin [I[1] (nclellent [I[] tel]

When IS-[J is selected, the maximum speed of additional axes can reach 100 times of that of
IS-B and IS-C. The relevant data and parameters ranges are the same as that of the current basic
axes increment system. (Refer to section 1.3)
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CLOOTUD O OOTF COOOO

[lddress
M98, M99 and M90001M9999 are independently processed by CLIC, and the M codes are not
output to PLC.
The function of M29 is fixed, namely, to output M codes to PLC.
The M02 and MO03 are defined as program [ 1D codes by [1C, meanwhile it also outputs M codes
to PLC for the I/O control (spindle OFF, cooling OFF control etc.).

The PLC program can not change the meaning of the above-mentioned codes when the
M98, M99 and M9000M9999 are regarded as program CCILL codes and the M02 and M30 are
regarded as program [I[1D codes. The codes of other M codes are all output to PLC program for
specifying the code function( please refer to the manual issued by machine tool manufacturer.

One block only has one M code. The C['C alarm occurs when two or more M codes are existed
in one block.

2.1 M Codes (Miscellaneous Function) -

The M codes are composed by code address M and 1.2 or 4 digits after the codes M is used ﬁ

for controlling the program execution or outputting M code to PLC. g
M oooo

: . O

L, Codes value (00799, 900019999, leading [ero can be omitted) o

O

&

O

O

=

O

Table 2-1 M code table for program execution

Code!! Function(!
MO02 [Ind-of-Run
M29 Rigid tapping designation
M30 [nd-of-Run
M98 Subprogram call

Return from the subprogramthe program will be repeatly executed

If the code M99 is used for main program ending (namely, the curren

M99 program is not called by other programs).
M9000~M9999 | Call macro program (Program [lo. is larger than 9000)

(M Ond oMol [l L]
Format M02
Function[[The M02 code is executed in the [uto mode. The automatic run is ended after the other
codes of current block are executed(ithe cursor stops in the block in which the M02 is
located and does not return to the head of the program. If the program is to be
executed again, the cursor should return to the beginning of the program.
Besides the above-mentioned functions processed by CLIC, the functions of code M02 also can
be defined by the PLC ladder diagram. The function defined by standard ladder diagram can be( the
current input state of CLIC is not change after the code M02 is executed.

LI Hitid Talllinll Celination ][]

Format: M29
Function: In auto mode, after the execution of M29, the G74, G84 that followed is processed asft H

a8
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rigid tapping codes.

T Ond ol un (1 L1
Format M30

FunctionIf M30 command is executed in the [luto mode, the automatic run is ended after the
other commands of current block are executedlthe system cancels the tool nose radius
compensation and the cursor returns to the beginning of the program when the workpieces
number is added by one (whether the cursor returns to the head of the program is determined
by parameters).

The cursor does not return to the beginning of the program when the BIT4 of parameter [10.005 is
set to OL\when it is set to 1, the cursor returns to the beginning of the program as soon as the
program execution is finished.

o
o
c
O
)
O
.
e
»
|
O
=
O

Besides the above-mentioned functions processed by C[IC, the functions of code M30 also
can be defined by the PLC ladder diagram. The function defined by standard ladder diagram can
belturn OFF the M03, M04 or M08 output signal after the M30 command is executed, and
meanwhile output M05 signal.

(I Cublitetal) Call 101

Format: M98 Poooonooo

The called subprogram [Jo. (0000 ~ 9999) .The leading zero of
subprogram can be omitted when the called times are not input;
the subprogram No. should be 4 digits when the called times is
input;

Called times (1-9999, calling for once,

the input can be omitted

FunctionJln Cuto mode, when the M98 is executed, the subprogram specified by P is called after the
execution of other codes in the current block. The subprogram can be performed 9999 times at most.
M98 cannot be performed in MDI, or an alarm will occur.

(I Cetuln ol Dubltelal] [
Format: M99 Poooo

The block No. (0000~9999) when return to main program is
executed, the leading zero can be omitted.

Function((in subprogram) as the other commands of current block are executed, the block specified
by P is performed continuously when the main program is returned. The next
block is performed continuously by calling current subprogram of M98 command when
returning to the main program[because of the P is not given. If the main program is ended
by using the M99 (namely, the current program is not called by other programs for
execution), the current program will be run circularly. So, the M99 command is disabled in
MDI.

[ixample[Fig. 2-1shows that the execution route of the subprogram is called (the P command within
M99). Fig. 2-2 shows that the execution route of the subprogram is called (the P command
is not in M99.
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01009; 01010 g
NOOIO .........; NI020.........; ?D
NO020.......... N1030.........: —
NO030......s || . o
Noodo Mos Ploto; 71 | é
T VT (WY |_N1100 M99 POOTO; P
NOOGO............ ‘"_":Z<//F% g
NOOTO........... v | 5
«Q
Fig. 2-1

00001 01006

G92 X100 Z100; Call . 690 G1 X50 Z50; < -

M3 SI; { G91 X100 Z200:

GO X0 Z0; ,' X30 Z-15 F250; ;

GI X200 2200 F200; A 1 T ;

M98 P2 1006:—/ %

GO X100 Z100; Return

MS S0;

M30;

%

Mainprogram Fig. 2-2 Suborogram

This COC9C000Ta can calls Cuadruple subprogram, namel’] the other subprogram can be
called from the
subprogram. ([lee [ig. [IT)

Mainprogram Subprogram Subprogram Subprogram Subprogram
01001 ; 01002; 01003; 01004 01003;
M98P1002; MOEP1003; M98P1004; M9BP1005; MGEP1003;
. 199 195 \ i3 99:

Single nestification Doukble nestification Triplicate nestification Quadruple nestification

Fig. 2-3 Subprogram nestifications



SIS CNC 0000000 00 OO0 000 0000 0000 0 00000

2.1.6 Macro program call (M9000~M9999)
OO CE . Doooo

< O~ O
o
= 000000 MOmoo0mmo 000D 0oiD 00D [ 0o o000 00 Mo 0 0 000 o0mo
§ (00000~ 0 00000
- 0000 00000 DMOmd 00000000000 @ 0000 [0 000momd. [0 [0 0 0000 g
R O OO (0 OO0 COe) 00 CCOmeme) COO O O COOOmmomo) O O Om [ OO O O
8 OO0 OO0 OO OOCOmie) COOm [ 000000 O 000 00mmo M0 Omomd. 000000000000 M0 00
3 O OO0 OOmD OO0 MO O O 0000mo. 0O00mo O Oeim COmmo o0 O 000 mOmD Comoem o Oo0 e
g 00 0 0 000000 0000 MO0 0 0000 000 [CO0n 0 000 0000
=
«Q
2.1.7 M command defined by standard PLC ladder diagram
00 0 0000000 Omo mod M0 0000000 0000000 MO0 0000 000d
000 0000000 00000 000 00D 00 0000 0 000 0000 000 00D 00 dmo0dm 000
OO OOm O 000000 00 O/ mmd O OC0mo I 000 Mo 0 000md COOmmim 00000 00 ocmmod
O 0DOOImon O 0000 000 MO 0Mooomo O 00 O 0000[imom M0 0 0000000 0o
(0] O OO0 [
O 0 0 000 CO000md 00 o000 000 [moo000momod
Command Function Remark
0o UmomO oo
0o OOomom oog
OO0 MO0
0 OOmom oo
M OO
[ QOO o
00 OO0 OO OO0 OO
Mo 0 OO0 O R
00 OO OO OO0 [T
0 J OO e

Note: The command with “ * ” specified by standard PLC is valid when the power is on.

2.1.8 Program stop MO00

QO oo 04

0000 oo oD o oo 1o o000 0o oo md 000 0 0 oo 1o
OO0 [ ST o0 [ 0o S/ Coommed 0000 0o 00 00 0 DI m
HINENNEN

2.1.9 Spindle CCW, CW, stop control(M03, M04 and M05)
OO Um0 00O

HINEN
HINEN
00 O 000 IO IEEs OO e i O I o oo o
O CEOET O (e O] (o e
0 L e
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Note: The control time selluence and logic of M03, M04 and MO05 are specified by standard
LLC ol tall [l elelto tile [ lendil o It il (1 anuall

<

2.1.10 Cooling control (M08, M09) %

000 O O 00 ?n

0 o0 -
000 0 000 MOmoo0 D00 000D 000

U DOOCom] Oim

Note: The control time se[luence and logic of M08 and M09 are specified by standard
PLC
[rolfal] [Te ellto tle [ lendill o 1t i) [] anual’

v
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2.1.11 Lubricating control (M32,M33)
OO o o

HIEEN

000 0 000 00000 ODOMOIOId 0000 OO0MO0IIH O
Note: The control time se uence and logic of M32 and M33 are specified by standard PLC
[(folra’l [Te"elto tle D lendil o Jtlil] (1 anuall’
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2.2.1 Spindle Speed Switch Value Control
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2.2.2 Spindle speed analog voltage control
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2.2.3 Spindle override
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2.4.1 Cutting feed (194195, F command)
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Note: In (195 mode, the cutting feedrate will be uneven when the spindle speed is less than 1
rev.min. The following error will elist in the actual feedrate when the spindle speed
vibration occurs.

To guarantee the machine [uality, it is recommended that the spindle speed selected
in machining is not less than the lowest speed of available tor[ ue e ported by spindle
servo or inverter.
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fx: = dx7 7.F
Jd, +d, +d. +d +d
d
fy: ) 0 y\ 0 \.F
Jd.+d, +d +d +d

z: dz .F
Jd.+d +d. +d +d
fD= d 7.F
Jd,+d, +d +d +d

d. o r

f:: =
Jd.+d, +d +d +d
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F=Fy linear axis length

circular arc length
2z

X

Feedrate along the circle between 2 arc
interpolation axes is the specified one.

OO0 O OO0 [ [Eormim - OEOme) moe0s 0000 000 i 0 oo 00 000000 Oemes
I C e

0 OO0 0o O 0 0 o000 [d 00000 - iaoo dip Oo0o [0 0 000 00 O0oaord: O

Lo 00 OO0 OO oo oo oo M Mo 0 o0odoor oo 00 o 0 Oamo meo oo ood

(T OO IO OO0 000000 00 Omooomm 000 mOOCO0cmoime . [ S0 O CCOTmoTmioe ] 0o
(T O O OCMHIE - mo e CHOmrE - moOrmmoo00 S mOCTImre O 0 0 OOIeme [ oo

oo OO0 O Oo0 oo

OO0 OOOmOIE oo [ O a0 S O o000 md OO0 00T om0 Omme 000 00 000 Do COT

[ OO OO O OOdon 0 hod oo O 0o O 0000




G IGSR CNC

Joboo og U 0od O

O O] O]

| 8WN|OA

(o

o
%
o

Q
=
0
3
3
S

Q

0 L e

U D OO0 o0 Cooooomme

O MOCTTE

[T e e (m

(0 OO0y CT (e

[T 00 i e e

0 D DO O O SO0 [ e e oo OO OO e OO OO e e

(IOCT IO (e

0D GO e 2 Creos [ e OO

U0 OO

D O (OO (O Eome

IIEEN

0 L e OO O SO e [ e T e (e ey

0 O OoOomean

OO0 GO Cme O Emeeo e OO CCC I OO OO [ o

2.4.2 Manual feed
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Note: The manual feedrate of (| alis is diameter variation per minute( 'the feedrate defined
by (1S[1980M(a standard PLC ladder diagram is memoril ed when the power is turned off.
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Fe Fc: Feedrate
f’/ Tc® Acceleration or deceleration
/ D\ time constant for cutting
/ A\ feedrate
)/ \
\
1] = Time
Te Te
Fc: feedrate
Te: The acceleration or deceleration time constant of cutting feedrate
(Data parameter No.072 and No.074)
Fig. 2-11  Curves for cutting and manual feedrate
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[: Dach alis speed is transmitted according to the acceleration or deceleration
between the adlacent blocksJan arc transition is formed at the meeting point of
the tool path.
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3.1.1 Modal, nonimodal and initial state 2
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000 000000 D 0000 I M O[D000 000D M0 [0 [MO000 00 0000 0000 MO0 OO [
OO O OO0 [ CO initial 0 command D0 O C10) O C00) (0 OO o 0 CImomo OO0 D0
M0 D000 M0 MOmod M0 0000 0 OCOmomoo Mmoo 0 0000 000000000 00 0 000d
00000 0000 0000 00 0o 0 00O

3.1.2 [Camples

gt omo
EjEREN

(V0 O D0 OEee( Move to G17 plane X100 Y100 at the rapid traverse rate; modal
command GO and G17 valid )
X20 Y30; (Move to X20 Y30 at the rapid traverse rate; modal command GO can be
omitted )
G1 X50 Y50 F300; (Linear interpolation to X50 Y50, feedrate is 300mm/min; modal
command G1 valid)
X100; ( Linear interpolation to X100 Y50, feedrate is 300mm/min; the Y

coordinate is not input, use current value Y50; keep F300, the modal
command G01 can be omitted )

GO X0 YO ; (Move to X0 YO at the rapid traverse rate, modal G command GO
valid)
M30 ;
Example 2
00002 ;
GO X50Y5 (Move to X50 Y5 at the rapid traverse rate )
G04 X4 ; (Time delay for 4 seconds )
G04 X5 ; (Time delay again for 5 seconds non-modal command G04 should be
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input again)
M30 ;

Example 30 the first operation after the poller
is turned on) 00003 ;

GL0 G4 G01 X100 Y100 F500; (G4 feed per minute - feedrate is 500mm/min )
G111 G5 G0O1 X10 FO[01; ( GL5 feed per revolution, input the F value again )
GL0 GO0 X0 Y50 ;

M30 ;

| 8WN|OA

o
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0
3
3
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3.1.3 Related definition

The [Jords or characters [Ihich are not specially described in this manual are as follo[s[
Start point: the position before performing the current block;
End point: the position after performing of the current block;

X: the end point absolute coordinate of X axis for G[0, the incremental value of X axis
against current point for G11;

Y: the absolute coordinate of Y axis at the end for GO, the incremental value of Y axis
against current point for G[1;

Z: the absolute coordinate of [ axis at the end for GLO, the incremental value of [ axis
against current point for G[11;

F: (utting feedratel]

3.1.4 Address definition

[Ilsage of the address in system is as follo[Is[]

Address | Function Rounding
Value range
. ) -OOmOooom | Uecimal
Ounching number of 1 and 3rd side for bsolute value for part
A rectangle serial punchiG140/G141) , .
negative omitted
4th, 5th axis, axis hame address = | Hound-off
- Llecimal
Lunching number of 2nd and 4th side for H;H I”l - HI‘H HHL‘ | eC|maart
rectangle serial punchiG140/G141) SO_U e value for , P
B negative omitted
Uladius for arc serially punch (G142/143) -0 mOd | Dound-off
4th, 5th axis, axis name address - | Dound-off
i ) -J0OmOO0000 Llecimal
COunching  number for arc serially punch bsolute  value for art
C (G142/143) . . P
negative omitted
4th, 5th axis, axis name address -0 | Dound-off
D Tool radius offset number 0132 [lecimal

30
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alarm
Unused
G 4 feed per minute 0115000 Jecimal
efficiency
G[ 5 feed per rotation 010001500 [lound-off
Tooth pitch in G74,G 4
unit: G21, mm/r; G20 , inchir) 010011500 Jound-off
G command in | [ecimal
G code
system alarm
Length offset number 0.82 "lecimal
alarm
Operation command in G[5 oI ~ecimal
alarm
Listance from arc start point to center point
in -D0mOO00000mOD | Dound-off
X direction
- D000 000000
G1100JG115radius value of circle [lbsolute value for | [Jound-off
negative
- DOOMOOC 00000
G1341.G13[ 1/ lidth of rectangle in X direction | [Ibsolute value for | [Jound-off
negative
001125400
G74,G4: inch screl! (unit: tooth/inch) [bsolute value for | [lound-off
negative
Listance from arc start point to center point
in -0 mI0000COmd | Dound-off
Y direction
G112,G11311 distance from start point to | -1 LT
center point [lbsolute value for | [lound-off
negative
-DD0mO00 000000
G114,G115 [ distance from start point to circle | [lbsolute value for | [lound-off
negative
-NDOMmOO0 00000
G1341.G13[ 1/ lidth of rectangle in Y direction | [lbsolute value for | [Jound-off
negative
- D000 000000
G140,G141[length of 2nd side of rectangle Ubsolute value for | [Jound-off
negative
Jlistance from arc start point to the -0D0mOOO00000mOd | Dound-off
center point in [] direction
G110,G111,G134,G1350] cutting increment | -0 O]
in [lbsolute value for | [lound-off
XY plane each time negative
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G131.G13.  distance from start | -HHOOCOOHOOI
point  to rectangle side in X axis direction | [bsolute value for | [ound-off
negative
< g
=) -JDOMmOO00000mEd
c . .
3 The length of linear chamfering [bsolute value for | [Jound-off
L) negative
- “lunching number for linear serial punch (use | -- IO | Decimal
o O together Lith the canned cycle punch) “bsolute value for part
% negative omitted
3 Cecimal
g. Tool life management, tool life value o0 o part
Q omitted
i i Cecimal
M miscellaneous function 0L
alarm
O -
M code subprogram call 0001 ~ecimal
alarm
rogram number 0 2% _ecimal
. alarm
Tool life[ tool life unit Cecimal
. , 0 or other number
[0-time, non-0 -time) alarm
0 [Irogram number (RN EEN
elay time in G04 [ms) -D0O0O000 OOO00000 Cecimal
[gnore negative alarm
Cecimal
[l hat kind of number reference return in G30 | 2[4 part
omitted
P i i Cecimal
[kip seuence or alarm number in G5 0L
alarm
i Cecimal
M[TJsubprogram call [fimesprogram name) AEEREEEESE
alarm
Cecimal
[le['uence number of M Jsubprogram return 00
alarm
-JDOMmOO00000mEd
Lpecifying G73 and GL3 cut-in value per time | [bsolute value for | [lound-off
0 negative
-CO000o00d Cecimal
The value of operation in G5 RN ENENEN alarm
[ladius value of arc =) | Hound-off
R '] plane value of canned cycle command =) | Hound-off
-CO0Oo000 Cecimal
The value of operation in G5 OO00000000 alarm
i Cecimal
[Jnalog spindle 0L
s alarm
i i Cecimal
[hift spindle 0L
alarm

ad




‘lhapter 3 G [lommand

TJumber of tool 008271 parameter set | [Jecimal
T value alarm
Tool compensation number 0~32 Decimal S
alarm c
-9999.999~9999.999 g
Corner radius value of arc corner Absolute value for | Round-off =
U negative T
Corner radius value of rectangle -9999.999~9999.999 3
in G134~G139 Absolute value for | Round-off o
negative g
Distance to unmachined surface, in rapid | -9999.999~9999.999 5
Vv cut of rough milling command | Absolute value for | Round-off @
G110,G111,G134 and G135 negative
First cutting-in value in Z direction in|-9999.999~9999.999
w rough miling command G110,G111,G134 | Absolute value for | Round-off
and G135 negative
Delay time in G04 (s) -9999.999~9999.999
Absolute value for | Round-off
X negative
X axis coordinate value -9999.999~9999.999 | Round-off
Y Y axis coordinate value -9999.999~9999.999 | Round-off
y4 Z axis coordinate value -9999.999~9999.999 | Round-off

3.2 Rapid PositioningG00

Format: GO0 X Y Z :

Function: X, Y and Z axes simultaneously move to end points from start at their rapid traverse
rates. See Fig.

3-1.
Two axes move at their respective speeds, the short axis arrives at the end
firstly, the long axis moves the rest of distance independently, and their

resultant paths are possibly not linear.
Explanation: GO0, which is initial G command;

The value ranges of X, Y and Z are indicated as -9999.999~+9999.999mm;
X, Y and Z axes, one of them can be omitted or all of them can be omitted. When one
of them is omitted, it means that the coordinate value of start and end points are

same. The start and end points share the same position when they are omitted at the
same time.

Command path figure:

Tool positions at the rapid traverse rate independently for each axis. Usually, the tool path is not
linear.
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Start point
Q (@)

Non-linear

. Interpolation positon

“u + End point

Fig. 3-1
X, Y and Z axes are separately set by the s’stem data parameter [10.059, [0.0(0
and [10.0(1 at their rapid traverse rate, the actual traverse rate can be modified bl the rapid
override [elJs on the machine panel.
The rapid traverse acceleration or deceleration time constant of X, Y and Z axes are separatel’]
set bl the s’stem data parameter [10.0(4, [[0.0(5 and [Jo.0[TL
[xample(] tool traverses from point A to point . See Fig.3-2.

=
o
c

o
O
.
°
®
O
-
=

Tool.
Z\
Point A
(-40,350,80)
0 A 7
_ /
Workpiece. ) /
/
Point B‘{ . ¥
(120,253,30)
X
Fig. 3-2

G90 GO X120 Y253 Z30; (absolute coordinate programming)
G91 GO X100 Y-911Z-50; (relative coordinate programming )

3.3 Linear [nterpolation GO1

Format: GO1 XLY[ZLF(;

Function: [Jovement path is a straight line from start to end points.

Explanation: G01, which is modal G command;
The value range of X, Y and Z are indicated as -9999.999~+9999.999mm;

X, Y and Z axes which one of them can be omitted or all of them can be omitted.
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Chapter 3 G Command

When one of them

is omitted, it means that the coordinate value of start and end points are consistent.
The start and end points share the same position when they are omitted at the same
time.
F command value is vector resultant speed of instantaneous rates in X, Y and Z axes
directions, the actual feedrate is the product of override and F command value;
F command value is invariable after it is performed till the new one is executed. The
following G
command with F command word uses the same function.

The value range is indicated as follows[]

Command function G94 (mm(min) G95 (mmirev)
Calue range 1~15000 0.001~500
Command path figure:
The linear interpolation is performed from point [/ to point A G011 Xa YB Zy F
f_
Za
O is start point, A is
end point
8
o e e /T
,"a‘ g o
Y, o] > A ¥
# - ’ y
B2 b e
L% A
N < y

X »

L=yJa’ +p> +y°

The feedrate specified by F is the tool movement speed along the line. The speed of each axis
is as follows:

Speed in X axis direction: F, = 9t

SpeedinY axis direction: F, = =xf

|

Speed in Z axis direction: F, = {xf

Note: The F initial default value is set by data parameter No.172 when the power is turned on.
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L0 Orc and [Celical nterpolation [0 (17

FolT' at:
OircClar interpolation:

Urc in the [0 plane:

G02 R
G17 X Y F
GO3 I J

Crc in the [ plane:

G02 R
G18 X 7 F
G03 I K

Crc in the O plane:

G02 R
G19 Y 7 F
G03 I_K_

Celical interpolation
Crc interpolation in (101 plane 7 axis linear interpolation linCage[’

G02 -
G17 X Y 7 F
G03 I J

Crc interpolation in T planel[ ] axis linear interpolation linCage(’

-
o
c

®
O
O
2
2
O
-
=

G02 R

G18 X Z Y  F_
G03 I K

Crc interpolation in JJ plane[] axis linear interpolation linCage(’

G02 R

G19 Y 7Z X - F_
GO03 I K

Fun(tion: [inly two axes of circllar interpolation can be linled for controlling tool movement

along with the arc on the selected plane in any time. fithe [rd axis is specified sim[Itaneo(sly in
linear interpolation modelJit will be linfed by linear interpolation type to constitite helical
interpolation. 17 movement path is 1 from start to end points. [T movement path is (1010
from start to end points.
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OCplanation:

[0and [ are modal [1 commands(]

[ is arc radiCs[the valle range are indicated as [T T L~ (L CmmU]

[1hen the circle center is specified by address [l Jand [l they are corresponding with
the 17 and [l axes separately.

| awin|o

Iql
o
[

Ois the difference between the center point and the arc start point in the [ axis
direction] [l center point coordinate 11 [ coordinate of arc start point] the
valle range are indicated as (ML~ L mmO]

CJulwwed

[1is the difference between the center point and the arc start point in the [ axis
direction(] [T center point coordinate (1] [ coordinate of circle arc start
pointt) the valle range are indicated as WL~ EmmE]

[1is the difference between the center point and circle start point in the [ axis direction(
[l center point coordinate [ 1] coordinate of circle start point_ithe vall e range are
indicated as ML~ LT mm.
Note [Uhen [I[J and [J are for whole(Tirle that they have si(ns a I ordin’] to the
dire[tion. [Ind they are positive values when [/ and [] share the same dire tions with [I[1
and [J ales[otherwise they are nelative ones.

fem Cpelified Content CJommand [Jeanin’]
0o [pecifying [1[] plane arc
00d Cpecifying (0] plane arc
b "lane specification 000 “pecifying [ plane arc
gad HIN
0 Uotating direction 000 000

, [IL'mode | Two axes of [I/[Iland [ ~nd pomtl in the  part
[nd point coordinate system

- [ Imode | Two axes of [I[11and [ [listance from start to end points
[ axis distance from start point to the|
O center point (with sign(’
[1 axis distance from start point to the
Histance from start point O center point(with sign’J
to circle center point " axis distance from start point to the
0 O center point (with sign(’
Urcradi’s [ Urc radi’s
0 Feedrate F Feedrate along the arc

[Mloclwisell and (Mol nterclociwisel are defined when [ plane] planel] ]
planell is viewed in the positivelfolnegative direction of the [1 axis 11 axis[1[] axis(Jin the
[artesian coordinate system(isee the following figire:

37



GEK

G SN CNC OO0 Ja Dilling D00 Dystem Cser Danlal

Y X I
G03 03 G03
02 G002 02
G1T G18 19
CW or CCW

The end point of an arc is specified by [sing the address 0 [0 or [ and
is expressed as an absollte or incremental valle according to 17 or [l The
incremental vall e is the distance vall e from start to end points of an arc. The arc center is
specified by address (1! (1 and [I against the [(JJ [ and [] respectively. The
nimerical valle following [ [1 and [J[] however(l is a vector component from start
point of an arc to the center pointl] which is an incremental valle with sign. [Jee the
following fig_re:

[J
=
c
3
(1]
O
Ll
=
o
\_7‘
Q
3
3
=
Ol

End point(y, 1) End point (I, ¥) End point (v, 1)
Start point Start point Start point
\L J | ¢ K
Center Center Center

The F command is circflar interpolation rate in helical interpolation] in
order to achieve the linCage interpolation between linear axis and arc] the speed

of linear interpolation by the jd axis has the following relationship to the F command:

y Length of linear axis
Length of circular arc

Celical interpolation path is as follows:

38



‘lhapter [1[1 [lommand

| awin|o

— Tool path

X

<
o
0
o
3
3
=
O

Feedrate along the circle betwesan 2 arc
interpolation axes is the specified one.

[MIJand [J have signs according to the direction. The circllar center also can be specified by
radi’s [ other than T1Jand [ as follows:

Uoooooogoon

Uoooooooo

[lowl the following two arcs can be describedllone arc is more than ([ 11the other is less than
L[] The arc radils which is less than [ | | lis specified by the positive vall e[ the arc radils which is
more than [ is specified by the negative valle. The radi(s is either positive or negative when the
arc command is e[l al to (1171

[Ixamplerc @) less than [0
00000000 o FOO o

[rc @ more than (111
D00 o000l o om0 FooL oo

,,—-——‘\\
/RZED

o \ End point
\{?/"‘" p

1 d r
7 N\
N f .
Start point\ ‘_\RFSU

"
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[T’xample for the programming!(’

100 prmemmmmmme g

]| b e e
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To program the above paths [sing the absoll'te mode and incremental mode respectively:

([T bsolte mode
oo ooolood
00000000000 00000 MO0 FOOAD
0000 o e o
Ur OO0 D000 Doo 0o
0O 00 0000000000 0000FO0A0
oo ooolD ool

[IJncremental mode
D000 000000 O o0FOOa0
U 00 OOl O 0aoeL O e o
Or 0000000 000.00000FO0O00
OO0 OOOEL O OOOEL O O OeL

The feedrate of circllar interpolation is specified by F command(it is the speed of the tool along
the arc tangent direction.
Note 1:(/ [ [ and (][] an be omitted[ but(it is very nel essary to input one of the addresses (1]
[1 or [IlJor the system alarm is [enerated.

Note 2: The [1[][] and [] Tan be omitted simultaneously when the end and start points share
same position. [] hen the [Center point is spelified by address [IlJand [I[itis a (I 1Jar(L
O[2 M Full CirCleld

The CirCle is [T'when usin(1 1.
U2 00 [not movel]
T is refommended that prolrammin’] uses (. n order to [uarantee the
start and end points of the ar(] are [onsistent with the spelified value(ithe system

will move by [ountin[l [ alain all_ordin(] to the sele[ted plane’\when prolJrammin_] usin(
the MJand 1.

ugd
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[llane seleltion [Jount the radius (] value alain ‘Z‘S‘
alan R=~I*+J> =

D
0o R=+I*+K*? -
O R= /Jz L K2 |

Note [: The error between the al tual tool feedrate and the spel ified feedrate is (2( or less.
The Clommand speed is movement speed after tool radius offset alon’]the arl

=
o
L]
=
Q
3
)
=)
O

Note [: The [ is effe[ tive when address (11 /and [| are lommanded with the [ [ but the [ and
[1 are disabled at one time.

Note [ : The alis not elists is spelified on the set plane[ the alarm o[ | urs.

Note [: f the radius differenfe between start and end points elleeds the permitted
value by parameter (No.1[[]Ta [ alarm o[] urs.

L0 Owell 1010

Format: (1011 [00Cor
uug oo
Fun(tion: [Iles stoplithe [urrent [ [lommand mode and the datal status are invariable(]
after delayintime spelified the nel t blo [ will be e[ e[ uted.
UCplanation: [ which is a nonimodal [1icommand(]

([ delay time is specified by command words D000

[lee the following figl re table for time [nit of [/[Jand [1lJcommand valle:

[lddress O O
Cnit [LIIs s
[vailable n [1~9999999 0~9999.999

Note:

® X can be specified by the decimal but P not, or the alarm will be generated.

® When the P and X are not introduced or they are negative value, it
means exact stop between the

® The P is effective when the P and X are in the same block.

® The operation is held on when feeding during the G04 execution. Only
the delay time execution is finished, can the dwell be done.
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SIS CNC 00000 00 OO0 000 OO0 0000 0 00000

(.0 OO0 oo O OO0 OO0 OO0 00 0 O
Lormat:
Gl 0 0 XO Omd
Gl REERED QRN
Gl O 0O 00 0o
Ounction: (00 I CCOCD OO SO0 0 TOOmne] CO0) OO O COoem0) 0 Ce o) e 0
HERE
uxplanation: 000 00 0O gm 0o oo 0 doooon o Jomod gm0 g
M0 Jog O OO O MOoOOoo (0 O OO0 et

[lommand example:
oo od s 0 Omod
ooon s Eooom oo Mmoo

Note:
Note [t The plane selection command can share the same block with other group G
commands.
Note (= The move command is regardless of the plane selection. [lor example, the [
axis is not On X1 plane, the [1axis movement is regardless of the X[ plane in command G

0.
Gl
0.0 O OO0 0000 000 O 00O 0 000 0 0d
[lormat:
OO0 O
Ounction: D00 MDOCOOMOMOOED 000 OO [ (D000 00 0 (0
[xplanation:
OO ] 0 L [ [ CECEE
O 0o 0.0000] 1]
(T aoad 0.0001 117
000 0 00 MOOm 00 00 @ MO0 000 00000 0000 M 000 0 00D @@ M OO0 00
MO0 OO0 000 OO0IOD (0 [0 OO0 CO00d 00 O 0o O 0 0 000
OO0 IO [0 DOm0 O 000 0O0000o [ [0 0 0000 [HOMED 000 OO COOCO0me

Moo oo OO0y oo o i

MO0 00 O OO0 O QO [ e OOe e

(o0 M
(MO0 O oo oo O,
OOy OO oot

OO O CmeL
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Note [ : The G code for inch or metric conversion when the power is turned on is the same as
that at the power off.
Note (: [lhanging G/ 0 and G/ are unallowed during programming. Or the alarm occurs.

Note [: When the unit systems between the machine and input are different, the max. error is g
0.0 of the min. move unit_and the error is not be cumulated. ?D
Note 4: (Is the inch input (G 0(Jand the metric input (G [ [Iswitches each other, the offset O
should be suited to the reset of the input unit. Y
S
o
L1 0 O OO OO o O 0o g
Cormat: (1 (000 ) g'
Cunction: 00 O IO CCEIOCCCIETIE COOCTI0) OO D00 000 O 00 000000 M0 [0
(IO 00 00 [0 000 MO0 0000 0000 [ O00mm0 - [0 000 0000
RN
CUxplanation: (100 0 0 00 ) C ) O CE
00 000 OO DOmmom 00 00om 0000 @ 0O O0m 0 Womo
00 0900 MO Omom  COmd mEmo 000 OO0 COImO0 DOm0 M@ 0 O0m - [
OO0 00 0900
00 OO0 DO OOmoom 00 00on 000 M 0 0O O mooomd
00 0900 M0 O[om OO Mo OO0 OO0mED COmmo0 COmo MO O [m
MO0 0O 0900
00 000 00Omm  [MOmmom 00 000mn 0o m 0 0dm [ moodmd
00 0900 M0 OO HOmo Mo OO0 COomics COOmO0 COmo @ O OO 1
OIMIMo 0O 090,

0 00 IO o0 O 000 o0 0o 000 O oo ommod 0 00 00 o000 [meme e

Command Cun
000 0 00 (O 0 000 OO OO COOmIo
Ood o 0 OO (000000 OOmOIIoO0 OO0 O OC0 CHH {00 OO OO
Ood o 0 OO (000000 OOmOIIoO0 OO0 O OC0 CHH {00 OO OO
Ood o 0 O OO0 COmOiommios 000 O CC0 CHH [0 OO OO
ood o 0 00 O 0000 Moo O0mo - (0 00000000 0 OO0 [ M0 OO0y
Od o 0 0 00 0 000 MmO 000 0D O Omo00000n0 0 000 @ W0 DOy
Ood o 0 0 00 O 000 MO O0md M- A0 00000000 0 000 @ M0 D0y
OO 0O 0 0O | 0000000 MmO OOmO0imin Cm o000

Process for command action [T [ [0 [T (100

(M0 OOCInOTe Moo oD Coeme [ [0 oo O0mme 00 000 0 000 O0m- 00 0o

OO0 OEO) o g Oaroo [ oo

MO OO [ [0 [ COme e [ OO Oomo o o [0Om - dme i 0O fo o)
Ooo mod

MO MIO O OCmE - o OO TOomme (O dormim - O Emo i oo 0 000 [0 A0y OO

(IO (70 (DML

og
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R (Reference point)

A (Start point)
O\\

B (Intermediate point)
Fig. 3-10

Note:

e [IIIIIJmod m 0D 04 [ M0 0 00000 0 00 00 [0 o
U o0 00 O ey Oy oo CooeTn 00 oo o - O oeo0o0 Cemo Com
(O OO0 [ OO oo e Do oo oo 00 0o, 0o
000 00O0mD i foioon OO DI 000 OO0 o O0rmanmmd. Omoo0 000
O] CI OO CECTTe (0 CE0m G

e [JIID IO O IDmod—0 000 D—0000 Mo 000 0 000 000 O moOo0o0oa0
LTI O O 0 Cooon e

e [JIIINIHD O imd 000 00 O O 00 dodoioimD Hmd 0000100 0o 0 L 00 0o med
U OO0 O IO 0 OOoe ooy oo

e [ Imd 000D 00 @ 00D Mo M0 000D oo 0d
CLC T 1 T (e G LT o0 Lo OO ey O e { e (o OO
OO OO OO

® [T COmHCD I [ OO0 00omHoOo 00 0o O O mEmo 00 000 0O 000 000 O om0
(T (T O L

e IO [ OO oo M0 O0im 00 OEmhodmos. Ooims [0 0 0000 000 g 000
(O CE e (e e DO O [ o O 0o O Ce00 DOommey (e CIm
U (007 e O e

® [JIIOO O CEOMITIE COCOE D O S o (a0 A0 COmrm s OO
OO [ doe e e 00 0 O 000 000 00 e e [
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c
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®
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19 00O MDD 000000 00100 9

Uormat: (9 00000

Ounction: 0 010 0 D00 MO0 M0 DOI0O0 00 MO0 {00 COM0O000m000 O 0 O0O0mO0 I mmo0 00
(00 OO e 0 Oe 00 O OO0 0T e (oL

Cxplanation:

00 000 0000 MO00moI0 000 00000 O 000 [0 OO0 00 0900 00 01
OO D0 DOO000mW00mO O 00 00O O OO0 I OO0 00 0900
00 000 00 OO0 OO0 00O O OO I [MO0Omd 00 090000 O 001
00 DOO00Om00) O [ 000 O 000 [ MO0Omd 00 0900
00 000 000 COO00iOIn 000 00O O OO0 I MO0Omd 00 090000 Ui 0010
D0 JO00O0mEOI0) O ([ OO0 O 001 M MOOomo 00 0900
0 00 010 0 O 000 0000 000 000 0 0000 omos (0 00 00 [moocs o e e o
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[Jlommand Cuncti
09 O 000 O D000 000 [ 00 COmmOC OO OO OO0 (OO0 §
0m o (LI O O COmmom 0o o0 O 200 Coimem e e oo oo GO 5
0m 0 [ I O GO S O 0o o0 O 200 moOoOm e o oo oo OO ‘3‘
0m 0 (1 I O I O O[O OO0 O 000 [0 Oaoro Moo @O T o e o
0m 0 0 I O OO0 O OO0 OO Ooo 000 000 O0Oooo o o [o Qoo Comme é
Oom 0 O O Um0 OO0 O D00 doamd- [o 0 O H00 IEomo Mo 0o oo ooemo o
0m o U U O OO0 O 00 OO 0o Co0 0 O00 - O00mo o o [ doameocs Do g
Ol 0__0_ 0O | 0000000 000miD [d 000 0 000 OO0000000 MO0 [0 0000000 0o (3

Process for command action:

A (Start point)

O (

R (Reference point)
/
/¢

)}/

I
Pl
it

—

B (Intermediate point)

—®

——

"-\-\__‘C:I
C (Object point from

reference point return)

0000 0 0 000 O OH0CImo 00D O OOCmmord 00 0 o0 000 0000 COO0 im0 00
0000 00000 mommo oamo @ @O—@).
OO0 OOOOmO [0 OO0 00 00 00000 OO0 00O 000D 000D 0000 [ 000
0 OO0 [0 00 (000 COIoD OO0 00 O 000 000000 (00 MOO00omo 0o @ @—@).
Note:

Note [ :G( I is specified after G/} if an intermediate point is not specified by any of axes, the
system alarm will be generated.

Note (: [t is incremental distance against the intermediate point in G/ coordinate
programming.

Note : [urrent position is reference point when the G[1J command is followed to G or
GL0, it returns from reference point directly or, it returns from current position if G
command is not followed by G 1or G[0.

(100 000 DO00000 000 00 O O0nimOm 00mO0 0o O 00
00O 0Omom O [0 00mo00 M0 0 0. 00 00000 0000 OO0 00000 [0 000
(OO OO [0 (00 O OO0 OO (.

og
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Machine coordinate set by

g .reference point 2
5
® @
n Machine coordinate set
o by reference point 4
3 chine cogrdinate set
t.Q‘ Machine cordinate by |reference|point 3
g set by refefence
3 point
=
«Q 4? > 7
Machine coordinate origin
Cormat:
0000 00 00 00000000 000 Moo OOMO0in [0 000 00 00 [0
O 00 00 00 0000 0 O0mo O00 OO OO0
00 D0 00 00 00000 000mD O D00iocD COmO00D
Ounction: 00 [0 OMMMOOMINONIO M0 M0 OO0 00000 000 000 O [ 0000 000 (0000
m oo 0 oo ACoo oo AP oo oomm 0m - oo, 000
MO 000 00W 00 0 00 (00 0000 00 00000 0°° (i 00m0 @
ML
Cxplanation: 00 I 00 O DO () O
00 O O COO00IOD D000 OO OO0
00 0 OO0 COOO0MOID D000 OOM0ID DO
00 O 0000 COOOOIOD D000 OOM0ID OO
000 000D 000 0 000 000000 000 000 O 000000 000 00 00 MO0 000 [0
(OO (000 (000
[lommand [lunction
00 OO0 O oo 0F oD DOm0 00 OO000 000 O 0000 @
(00 OO
000 00 0D 00 0 oo 0P O COmOIID [0 000 O CE0000 (00 0
(00 OO
00 0 OOo [ 00 Ood OO0 @ mo 2 OO0
O
O00 OO 00 0O oo 00 0 OO0 0O 000 Mmoo m 0o oo Ob
MO

Note [Inis [, [lor 4 in above table[]
Note [: [Teceleration and [ero signals check are not needed when the machine de,

Jd and 4threference points are returned to.
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“lommand action process (111 (1] [T [T I (00 CEEme) O [T
OOMOM I
(00 OO (0 (I OO OO0 00 (M0 (OO0 001 000 (OO0 0000 000 (00
[INCOD) (00 (0. OO0 [ OO0 m
MO0 OO0 00 (00 05 00000000 000 (0000 0000 00000 OO0 0190 000 0090 D00
(OO (0000 00 00 0000 000 01000 000 00000 (im0 0000 [ OOmo0 00
(00 000 [0 (00000 OO0 Q00 (Mo 0 000 00 OO 0000 000 000 00 0000
IODA0OCD OOMOIDInTo 000 QMO0 000 O O O.
Z
E—
S¥rt paint A Intermediate B (X, Z)
X

Machine 2™ reference point R2
Note [: [Ifter returning the machine reference point by manual or the G command is
performed, the machine de, Ff'd and 4th reference point return function can be

employed only, or the Lpd, er and 4th reference point operation of GL0 command ,
the system alarm will be generated.

Note [t rom point (] to [ or from point [] to ([} the [1axes are moved at their separately rate,
so the path is not straight line possibly.

Note [t [Ifter machine [nd, (rd and 4th reference point returned by the GI'0 command, the
system tool length compensation cancellation is defined by bit (1 of the parameter
No. 1

Note 4: The [nd, [rd and 4th reference point operation of GI0 command can not be
executed if the [ero switch is not installed on the machine tool.

Note [t The workpiece coordinate system is set after the machine [Pd, fd and 4th reference
point are returned.

L1 00 O Dooamd O o

U0 000 OO0 MImOmimd [ OO0 0000 0O0mmOO0 O OO00m (O 0000 OrocoImo 0o
[ 0 O COOO0orOmo oo 0 0 000 [ midmoomo. 000 O OO0Co Cmed - [ OCoeomic,. 000
(OO [ O OO0 o D00 OO0 DEmmo [ DoOomomo OO0 COo0CoOmmo 0 O Cooomoo- [me
[ OO Mo 0 OO oo, [ Ceo O e SO me Om Ooomos OO0 O
Uormat:

U g oo oo

[xplanation:
0 00000 0D [ O 000 00000 000 OO OO m 0 OmEs m O OO0 [ COOCme
0 000 00 00000 CO0H0mo [ [0 o000 00000 O 000 (000 MOmo00000md O D[
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SIS CNC 0009000 00 O IID 000 OO0 0000 O 00000

(0 D000 Mo 000 0000w M 000 o o0 OO0 0000mo 0 000
OO0 iy o Coooon o 000 0 0 000 [ COOC e
(1 Omom OO OO [ o OOCm0 O0m0 moe 000 O CEm OO0 e
Oignal: 0000 OO0 CICOCIOOOM OO [0 [0 000000 00.0 MOC0mM0
Parameter:
0 0 0 OoPO |GOP

OO 00 0000 MmO @ md

00 00 MO0 [0 I
GUP D U0 [ MO O DO CHH0 00 [0 DO CIOOCm OO

00 000 MO0 miimd M 00 M0 0000 AmO00m O
1 The next block to GI[IJ] is incremental command [0 [T OO0 OO0 OO0 0000
(0 M0 M0 000000 MiDOooImo 00 000 OO OO0

OO0 000 0020090 0000.0 000

(0.0 ;

m
o
c
3
®
m
o
h
o
Q
=
0
3
3,
5
Q

Actual movement
SKIP signal input point | 20.0

E 100. 0

[. The next block to G is absolute command for one axis: 00 00O

Movement without
SKIP signal

OO0 000 [ [od CHEE e COCmeccoos o oo COOEEEE IO Cooon COmmo CEm OO e
COICITITCL
OO0 0o 000090 0C00.0 000 -
0L00.0 ;
(s, 200, 0)

SKIP signal input Actual movement

point \ Maovement without SKIP signal
(200. 0, 0)
[L The next block to G| |is absolute command for [1axes: [ [T COIT 0o
(0 TOCC 0] O CEe e e OO e T
OO0 ey D90 Jen0.0 oo

[1700.0 1L00.0 ;
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-Actual movement

100. 07 P :
SKIP signal input point Moverment without g\
N\ SKIP signal 5
(200.0,0) o
O
| I | X E
100. 0 200.0 300.0 8
o
OO0 00000 D000 000 DOOMmo O M 0000 00 000 0000 3
Cormat: g
H|EE Qo
NN I
- } 42 }
Cunctions:

OCOCTOET (OO C0 OO0 (e

00 MOMOO0 000D [0 000000000 OO0 000000 OO0 00 0000 [0 0 0 0000 0000 O
00 000 0000 00 0 0mo0 0 00 oO0000d 0000 000D C0oo 0o Oo0O Mo
(mmmd 0O 0oo oo 0o 00 O00mo 00 000 C00) DO0Cime COCe CEmee) CIOmeT
U0 0 OO Comeey o o

G codes [unctions
ro OO0 (0 OO0 OO (OO
O OO0 OO0 MIOC0 OO
0 OO0 OO OO0 OO

000 0000 0mod 00 Omd il 00 000000 00000 000 oW M0 im0
(0 OO0Cmo O ool
[xplanation:
e [ oimo oo
000 OO0 000 Mo 00 00 Momood 0000 0000 000 ooomd. 000 0 000d
M0 MO0 (00 0000 0 [0 COO O [ oo

Plane selection Plane compensation
HINN U—0 0mo
HINN U—0 0mdo
9 U—0 0mdo

e [0 io mo Mo 000
OO (O 0 00 OO o0 00 Oooeimme CHmmos 000 O 00 0 ST CEeeme oo 0 coed
(0 [0 e O COIs e o0 OO0 000 CEmEome o0 COoeomme COmey Cooom O £
OO0 0mog 0oL
0 MO0 00l mog- 0o 0 0000imd o [ o0 0o 0000 00 0iimo. 0 [0 0w 0 0o
0000 OO 0 CL00 OO (A0 [0 OO OO 000000 (0 OO0 10 OO0 O00000 0000
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SIS CNC 0009000 00 O IID 000 OO0 0000 O 00000

0 LI Ce e e fe e e [ OO e e

0O D 0momOaCo 0D MO OO0 I
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L0 OO e
Note:
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© X s
250 =
3
D
C1{700,1300) —
U
PS(900,1150) -
630R 630R 8
P4{500,1150) =
Q
(o) C2(1550,1550) 3
© I @ 3,
P4(950.900) =
«Q
( 1150,900)
700,650 (1150,550)
(250,550)
Ps
-
] ® ®
@ Y axis
Xaxs
Start
Example :

OMe MO nCm 00 (IO O eCmOCn LGN cCheJMAEn mCO0 CieCm O eOmOCnCln mOco 0
O in thitl OTell JOmO CnD COmid COe D MeCn MO0 eCmOCn LM in thi Ciffeliln thO0mro
(OO0 0 e D n OO0 me Cth - [(000me D10 0 000 O00CeCmOCnCLGEn COT0 i 0 COCCilro
Oith 0000 [ (0 thD eEmOCnCIAn nCmO0 D O hin thi OG0 inCiclmD Dith MO0 Th
cimiInIln [
After the compensation begins, tool path compensation performs automatically when creating the
workpiece as P1—P2...... P8—P9—PI.

(100 19710 10 [0;

10010190 (1011000 LD 00.0 (0.0 5 (Chil elmiinilliln (000 Chiiim ()

I Dith elmnTiin nEmErD

100 0000111900.0 (0

000 0r0.0

100000 000.0 0.0 0.0
(1001 [100111900.0 (1111 0.0 5

£0L 0L 910.0 11900.0 LLL0.0 ;
0o oo OUI0.0

000 J0.0

109 [J100.0 11 0.0 ;

[0 000.0 Ur0.0

0000 00 0 10 5

51



SIS CNC 0009000 00 Dilihd 000 OOm 0000 O ChO00

OO0 0000n0Oh OOmOCnACn - [0 0000 0000 090

0
°< Hunllion: o
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o Explanalion:
< pana
g OO0 Cn O OO0 I m 000 e 0 D00 CIEe A CE mOcan O CTh OO0 eCrin thi
= (D O
-
(le] z
Supposed Spedcify this difference value to be
tool Actual tool regarded as tool length
' V compensation value
% r /
B /
i ’
% 7/
1
0 -
Workpiece
» X l
ChO hO On0 OkilDd 00 O 00 mOOd0 On OO0 000 00 0000 G000 000
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OO OO0 0L 5 e 0go (2)

N3 GO1Z-21.0 5 oo @®)

N4 GO4 P2000 5 oo (1) s
N5 GOO Z21.0 5 wooooooooooeooe (5) £
N6 X30.0 Y-50.0 : woooorrrooo ®) >
N7 GO1 Z41.0 5 oo @ -
N8 GOO Z41.0 & oo ®) 3
NG X50.0 Y30.0 & .oooooocorcr © 5
N10 GO1 Z-25.0 5 wvooveeeeeeereererenn . (10 3
N11 GO4 P2000 : ..o i =
N12 GOO Z57.0 HOO & wovvoooooooroo 1 @
N13 X-200.0 Y-60.0 : woovvvrvrrrr. @

N14 M30 ;

Z, X or Y axis offsets a value at offset storage positively or negatively from the original end
position according to the above command. Offset axes can be specified with G17, G18 and G19,
offset direction can be specified with G43 and G44. Offset No. corresponding to the offset is
specified by H code.

3.14 Workpiece Coordinate system G54~(G59

Format:
G54 X__ Y__ Z ; Workpiece coordinate system 1
G55 X__ Y__ Z ; Workpiece coordinate system 2
G56 X__ Y__ Z ; Workpiece coordinate system 3
G57 X_ Y__ Z ; \Workpiece coordinate system 4
G58 X__ Y__ Z ; Workpiece coordinate system 5
G59X__ Y__ Z ; Workpiece coordinate system 6
Function:

There are 6 workpiece coordinate systems for machine tool regardless of the G92, any of
coordinate system can be selected by G54~G59.

Explanation:
X:  New X axis absolute coordinate in current position;
Y: New Y axis absolute coordinate in current position;
Z: New Z axis absolute coordinate in current position.
These six workpiece coordinates are set by the distances (workpiece zero offset)
from machine zero to each coordinate system origin.
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Exampl(1:
N10 G55 G90 GO0 X100.0 Z20.0;
N20 G56 X80.5 Z25.5;
Dapidly positioning to workpiece coordinate system 3 (X(80.5, Z[125.5) from workpiece
coordinate slistem (] (X(100.0, Z[110.0). Lor example, if N20 block is G91, it is incremental
movement. The absolute coordinates automatically become the coordinates in coordinate system

G56.
7
Z N20 (G91) (80. 5, 25. 5)
(80..5, 25.5) (X2,72) N
\ Gh
N10 X
N20 (G90)
~
(100, 20)

G55

The absolute position for the figure is coordinate value under the current coordinate system.
Lotk

® \Workpiece coordinate systems 1~6 is set up as soon as machine zero return is
executed after power-on. When the system is restarted, the coordinate system is the
one set by parameter No. 13 bit 17.

® \Whether the relative position varies with coordinate system depends on status
parameter Ne005 PP[]. when PPLO, it changes; when PP1, it does not change.

® \When the workpiece coordinate system function is determined, usually, G92 is not
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needed to set coordinate system. if G92 is used, coordinate system 1~6 will be moved.
[lo not confuse with (1971 and (154~59, unless workpiece coordinate systems
G54~G59 are to be moved. When G54~G59 are in the same block with G92, G54~G59
are disabled.

Workpiece coordinate system can be modified in the program run. The new coordinate
system is effective till the system is restarted.

160 T 100 © Tool position
100 T
t :\"
A 100
: t X
100 200

[flit performs (1911 X100 Y100 commands when the tool is positioned a (t

100, 160) inthe

G54 coordinate system; the offset vector (1 for workpiece coordinate system 1 is (X, Y[). [Ind the
other workpiece coordinate systems offset for vector (1.

3.15 Compound Cycle Command

LI Criller cannl ] e el

Generally, the canned cycle is a machining movement completion from one block with G function
to the completion of multi-block specified. Canned cycles make it easier for the programmer to create
programs. With a canned cycle, a freCuently-used machining operation can be specified in a single
block with a G function; without canned cycles, multiple blocks are needed, and canned cycles can
shorten the program to save memory.

O DannCd elel I lict

O . [pLration at too . ..

col 1] Orillin(] “ottom 0 a ol [ traction | [pplication

G73 ntermittent feed | — [apid feed | High-speed peck drilling cycle
G74 [eed [well, spindle CCW [eed [ eft-hand tapping cycle

G80 — — — Canned cycle cancellation
G81 Ceed —_ [apid feed | Crilling, point drilling

G82 [eed Owell [lapid feed | (Jrilling, boring, counter boring
G83 [ntermittent feed | — [lapid feed | Peck drilling cycle

G84 [leed [well, spindle CW [leed Tapping

G85 Ceed — [eed [Joring

G86 Ceed Cpindle stop [apid feed | CJoring

G88 Ceed Owell, spindle stop manual Cloring

od
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G89 Ceed Owell Ceed Cloring
G110 | nmtermittent feed Hgll.-circle helical rough “apid feed H?gnd groove internal rough
milling milling CCW
G111 ntermittent feed ul,.lll.-circle helical rough apid feed u?gnd groove internal rough
milling milling CW
L [lapid f Lull-circle int | fi illi
G112 eed “ullcircle fine milling apid feed ull-circle internal fine milling
CCW
Ceed Cull-circle fine milling Oapid feed | Cull-circle internal fine milling
G113
Ccw
Ceed Cull-circle fine milling Oapid feed | Oxternal round fine milling
G114
CCW
G115 | [Ceed Cull-circle fine milling Dapid feed | Cxternal round fine milling CW
Dapid feed | Cectangl int I
G134 | Intermittent feed | [lectangle rough milling apidiee ec ang'e' groove  Intema
rough milling CCW
[lapid feed | [lectangl int I
G135 | Intermittent feed | [ectangle rough milling apiaiee ec ang'e' groove  Interna
rough milling CW
Ceed ! . [lapid feed | [lectangle groove internal fine
G136 [ectangle fi Il
ectangle fine milling milling CCW
G137 Leed [lectangle fine milling [lapid feed | [lectangle groove internal fine
milling CW
Leed [lectangle fine milling [lapid feed | [lectangle groove external fine
G138 -
milling CCW
G139 Ceed [ectangle fine milling [apid feed | [Jectangle groove external fine
milling CW

OO Dann eirel 0 Cxplanation(’

Generally, a canned cycle consists of a sel uence of the following operations, see

the right figure.

Operation 1... Positioning of axes X

and Y

Operation 2...Japid traverse to point

[ plane

Um0 ===

Operation 3...Hole machining;

Operation 4...Operation at the bottom

of hole;

Operation 5...Jetraction to point [J plane

Operation 6...Japid traverse to the initial

Point

[

od

ninEn

Omog  —==

OO0 =

OO0 e

I
il

Tagm oo

=

== (I (T CT T

Operation 6

The data mode corresponded with G90 and G91 are different. The point [ plane and the
absolute position machined at the bottom of the hole are specified by [1 and Z values, when the
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command is G 90. The specified [ value is the distance relative to the initial plane, and the Z value is
the distance relative to the [ point plane when the command is G91. [lee the [ig. 13.1 (1)

G90 (Ibsolute command) G91 (Incremental command) \cj\
c
3
O
O
OO LI LT o
——-------———:E ——'------———:E".—— lq‘
o o o
1 : [ﬂ—‘
I . g
I . R
! ! 3,
1 1 :
I I O
(OO O ——== @——=F OO0 —== @ —%——
i
OO (0T H y
(O (O —=== z R
S O

Cig. 13.1 () [bsolute and incremental commands for canned cycle

(O O CturninD point 1000 OO0 00

Tool can be returned to the initial plane or point [I plane according to G98 and G99 during
returning. Cee the following figure [lig. 13.1 (C).

Normally, the initial hole machining is used by G99, the last machining is used with G98. The
initial level will not be changed when the hole machining is done by G99.

G98 (L leturn to initial level) G99 (_leturn to point [ plane)
(IO (IO
————————————Ea!f‘{’ T #
: i T e g,

[ig.13.1 (C) [evels for initial and point [
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Ootl] : [0initial point L1171 iT7an allolut]polition [or Col 'macliininJaxill irCction [Iic i}
inCicat( ] [rom t [ lJcann[l clcll canclllation to [tart(]

L DannC L elLelll canc llation

There are two ways for canned cycle cancel are listed below:

1. Canceling the canned cycle with the G80

2. The canned cycle is cancelled by the G00, GO1, G02 and G03 command in group 01.

(1) When the canned cycle is cancelled by the command G80, if the G00, G01, G02 and G03 of
the 01 group are not specified, then the reserved modal command (GO0 or GO1) performs motion
before using canned cycle.

Cor example:

N0010 G01 X0 YO Z0 [800; (The modal command is GO1 before entering the canned
cycle)

N0020 G81 X10 Y10 R5 Z-50; (Entering canned cycle)

N0030 G80 X100 Y100 Z100; (The modal G01 command reserved before canned cycle

performs cutting feed )

If the GO1 is not specified in the abovementioned program NO010, but G0O, the GO0 performs
rapid positioning for NO030.

When both command G80 and commands G00, G01, G02 and GO3 are specified in block,
actions are performed by the latter, GO0, GO1, G02 and GO03.

For example:

NO0010 G01 X0 YO0 Z0 F800; (The modal command is GO1 before entering the canned
cycle)

NO0020 G81 X10 Y10 R5 Z-50; (Entering canned cycle)

NO0030 GO0 G80 X100 Y100 Z100; (The GOO performs positioning at the rapid rate, and the
modal command GO0 is saved)
Note: The cutting feedrate by F command is still held on even if the canned cycle is
cancelled.

3.15.1.6 General command format for canned cycle

Once the hole machining data is specified in the canned cycle, it is held until the canned cycle is
cancelled. So the hole machining data should be outright specified at the beginning of the canned
cycle, only the modified data is specified in the following canned cycle.

The general command format of canned cycle: G_ X_ Y_ R_ Z_ Q_ P_ [_ L;

All commands for canned cycle are listed in above-mentioned format. But it is not needed to
specify the above-mentioned format in each canned cycle. For example, the canned cycle can be
performed as long as the G command (hole machining) and any of X, Y, Z and R are specified;
additionally, Q or P is not available in some canned cycle G command (hole machining), the
command is disabled even if these data are specified, they are regarded as modal data memories
only.

6]
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Table 13.1.[1 [Jlommand e[| lanations for canned cycle

| ecifying [lddress | [/ lanation for command address
content
~ole . G Refer to the canned cycle list.
machining
[ole position X, Y Specifying the hole position with the absolute and incremental value,
data control is same with GOO position. [Init: mm;
See the fig.13.1 (B), the distance from initial point level to point R plane is
R specified by using the incremental value, or specifying the coordinate
value of the point [J by absolute value. [Init: mm;
[lole depth. See the fig.13.1 (A), the distance from R point to the bottom
4 of a hole is specified by using the incremental value or specifiing the
[ole coordinate value of the hole bottom by absolute value. [Init: mm;
machining Specifying each cut-in in GL3 and G83 or translational value in G[1and
data Q G87. [nit: mm;
P Specifying the dwell at the bottom of a hole. Relation of time and the
numerical specified are same with GOLL [Jnit: ms;
. [Jachining cycle for [holes is performed from start (start position of block)
to XY coordinate position.
F The cutting feedrate is specified, tooth pitch is indicated in GC17and G81

A part of command of canned cycle such as G110, G111, G112, G113, G11} G115, G13[}
G135, G131} G137}, G138 and G13Jare explained in the following chapters or sections.

3.15.[0 [escrition for canned cycle

3.15.011 Uighisleed [ecl1drilling cycle G'3
GGl GB3 X_Y_R_Z Q_F_L_;

This kind of cycle performs high-speed peck drilling, it performs intermittent cutting
feed to the bottom of a hole, and eliminating the chips from the hole simultaneously.
on: Referto the command explanation of canned cycle in Table 13.1.[1

Format:

Function:

L lanati

[lycle [rocess:

(

(2
(3
(c]
(
(
(

~— ~— ~—

5
U
U

~ ~— ~—

1) Positioning to XY plane level at the rapid traverse;

Cown to the point R plane at the rapid traverse rate;

[utting feed for Q distance;

Retract d distance in rapid traverse;

Outting feed for (QLd) distance

[Jachine to the Z axis hole bottom by cycling the (C) and (5);

Return to the start point level or point R plane according to G 8 or G I at the rapid traverse.
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Jommand Path:

G(8 Return to the initial plane at the | GLI1  Return to the point R plane at the
rapid traverse rapid traverse
I EEENIENIEEE
---:;-:.’ n'?\. ____;:‘I
OO0 [0 5 OO0 (D
-5 & : —- 9 M
i s Uy i s
N = . a, wihl
a 1
HEIEE LI

Related [[1 lanation:

(1) This kind of cycle is peck drilling for Q value intermittent feeding along the Z-axis direction.
The Q value should be positive, the sign is ineffective even if the negative value is specified. If the Q
value is not specified, then it defaults 0.1mm. If a depth to be cut is less than the Q value, then cut to
the bottom of the hole without tool retraction at the rapid traverse for the first time.

(2) To remove chips from the hole easily, a small value can be set for retraction. This allows
drilling to be performed efficiently. The tool is retracted in rapid feed, the retraction amount d is set by
parameter No.51, the default is 1000, unit:  0.001Tmm.

(3) The command P is disabled, but its value is reserved as canned cycle modal value.

3.15.[10 Leftlhanded tallling cycle G[

Format: GIIIGII! GIIIX_ Y_ R_ Z_ P_ F_ L
Function: This cycle performs left-handed tapping. In the left-handed tapping cycle, the
spindle rotates clockwise for tapping till the bottom of the hole has been reached, then
retracts by counter-clockwise after dwell.
D lanation: For canned cycle explanation, see the Table 13.1.[J
Thereinto, the F is indicated for tooth pitch. The value range are indicated as 0.0017500.00mm
(metric), 0.0C1725700 teethlinch (inch)

Cycle [rocess:
(1) Positioning to XY plane level at the rapid traverse;
(2) Down to the point R plane at the rapid traverse;
(3) Tapping to the bottom of a hole;
(0) The spindle stops;
(5) Pause for time P if dwell is specified;
(7) The spindle rotates [11JW, and then retracts to point R plane;

ad
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(L) The spindle is stopped; pause for time P if dwell is specified;
(8) Spindle rotates [1W;
(0) Return to the initial plane if it is G 8.

a
c
“Jommand Path: g
O
G[8 ([Jode for returning to initial plane) G (Jode for returning to R point plane) 3
O
Q
=
Y
RN ENDIENIEEE 3
___;:;., *. - “‘:E" 3.
A : =}
Do )
i B]]D]DDID]] —
OO0 § BEIIE JEEREINEY
ERIEN RN
(LTI —
IR —m
TTEsG (I (F) (IIITT]

Related ([ lanation:
(1) Tapping to the bottom of a hole it will not be returned immediately even if the P is omitted or
regarded as 0 in this cycle, it will be returned after a dwell time (2s), and this time is set by
system.
(2) The F is tapping modal value, the last tapping F value is taken when it is omitted, or alarm will
be generated if it does not exist.
(3) The metric or inch of the F value is determined by G20 (metric) or G21 (inch).
(0) The command Q is disabled in this cycle, but its value will be reserved as canned cycle modal
value.

3.15.013 Tallling cycle G[ T

Format: GG G X_ Y_ R_ Z_ P_ F_ L_;

Function: This cycle is used to machine a thread. The tapping is performed by spindle rotating
positively, when the bottom of a hole has been reached, the spindle is retracted in
the reverse direction.

LIl lanation: For command explanation of canned cycle, see the Table 13.1.0]

Thereinto, the F is tooth-pitch. The value range is 0.0010500.00mm (metric), 0.0(1 25000

toothlinch (inch).

[ycle Process:
(1) Positioning to the XY plane level at the rapid traverse;
(2) Cown to the point R plane at the rapid traverse;
(3) Tapping to the bottom of a hole;
(7) Spindle stops;
(5) For dwell time P if it is commanded
(L) Spindle returns to the point R plane in reverse direction;

ud



]
o
c
3
o®
O
e
-
o
(o}
=
Q
3
3
=
(o}

SIS CNC GSL8001Ja Liling [N System ([ser [lanual

(L) Spindle stops; for dwell time P if the P is commanded;

(8) The spindle is rotated in the positive direction;

() Returning to the initial point level if it is G 8.
Command Path:

G[8 ([1ode for returning to initial point level) | GL1 ([l ode for returning to point R plane)
iz g T LTI L iz
o OO EEIINN
g EERIIIEI EERRINIEIY
aannalE lﬁ@jtm OOI ¢ @ID@
OO0 Doty
' U
LT
R T (I &
S | 'O

Related [[] lanation:
Please refer to the related explanation for G ([_ounter tapping cycle)

3.15..0 Orilling cyclesCot drilling cycle G
GGl G XU Y_ R_ Z_ F_ L_;

This cycle is used for normal drilling. [lutting feed is performed to the bottom of the
hole, the tool is then retracted from the bottom of the hole in rapid traverse.

Oflanation: For the command explanation of canned cycle, see the Table 13.1.[1

Cycle Process:

(1) Positioning to the XY plane level position at the rapid traverse;

(2) Dlown to the point R plane at the rapid traverse;

(3) Lutting feed to the bottom of the hole;

() Returning to the initial point or point R plane at rapid traverse according to the G 8 or G}
Command Path:

Format:
Function:

G(8 Return to the initial plane at the | GLIJ Return to the R point plane at the
rapid traverse rapid traverse
IO
Toize e il
maiss | o
0 ID 5 LTI I

ad
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Related [T lanation:
The command Q or P is disabled in this cycle, but its value will be saved as canned cycle modal
value.

3.15.0.5 (Irilling cycle counter boring cycle G[ 1

Format: GLIIG ] G111 X_ Y_ R_ Z_ P_ F_ L_;

Function: [lutting feed is performed to the bottom of the hole. [lole depth precision is added
when the dwell is performed, and then the tool is retracted from the bottom of the hole
at rapid traverse.

OClanation: For the command explanation of these canned cycles, see the Table 13.1.00

Oycle [rocess:

(1) Positioning to the XY plane level at the rapid traverse;

(2) Down to the point R plane at the rapid traverse;

(3) Lutting feed to the bottom of a hole

(C) Diwell for P time if it is commanded.

(5) Returning to the initial point or point R plane according to G 8 or G[1]at the rapid traverse;

Command Path:

G(8 Return to the initial point level at the | G111 Return to the point R plane at the
rapid traverse rapid traverse
)
e ixe
oo g oo
LLLL ! JTI.
I OO0 E
Dgﬁ) b ® |
i 11 R N T | 200

Related ([ lanation:

(1) They are basically the same as G81 (drilling and spot-drilling machining), it is up after dwell at
the bottom of a hole only (the dwell time is specified by P, the dwell will not be executed if it is not
specified, and the command action is same as that of G81). In the blind hole, the accuracy of hole
can be improved by the dwell.

(2) The command Q is disabled in this cycle, but its value will be reserved as the canned cycle
modal value.

3.15.116 PeclIdrilling cycle G 3
Format: GIIIGI] GI3 X_Y_ R_ Z_ Q_ F_ L_;
Function: This cycle performs high-speed peck drilling; it performs intermittent cutting feed to
the bottom of a hole while removing chips from the hole.
O[Clanation: The command explanation for canned cycle, see the table 13.1.[1
[ycle Process:
(1) Positioning to the XY plane level at the rapid traverse;
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(2) Dlown to the point R plane at the rapid traverse;
(3) Clutting feed for Q distance;

(0) Retract to the point R plane at the rapid traverse;
(5) Rapid feed to d distance to the end surface
()
(
(

o
g [) Dutting feed for (Q[d) distance;
o© ) Oycling (0) (5) and ([) to the bottom of a hole along Z-axis;
- 8) Return to the initial point or point R plane according to the G[8 or G[ 1 at the rapid traverse;
3
Q “Jommand Path:
)
3
3 G 8 returned to the initial plane at the | GLI ] returned to the point R plane at the
g rapid traverse rapid traverse
OO
). s H - ) e
OO0 O i JOCTITD (I
_j ‘I E e “ I
al My | q d |
a R o YA
q q
L Z.00m

Related [T lanation:

(1) Same as G[3, after feeding for Q, it returns to the point R plane at the rapid traverse firstly,
and then rapid feeds to d mm to the end surface, then cutting feed is applied and the cycle is
performed in turn. The Q value should be positive, even if the negative value is specified, and
the sign is also disabled. Q value 0.001mm is defaulted if Q value is not specified; d, is set by
the parameter No.52, its default value is 1000, and the unit is 0.001mm. If the cutting depth is
less than the Q value, then cutting to the bottom of a hole at the first time, and rapid traverse
retraction is not performed.

(2) The command P is disabled in this cycle, but its value will be reserved as canned cycle modal

value.

3.15.[100 Joring cycle GI'5

Format: GIIIGII! GI5X_ Y_ R_ Z_ F_ L_;

Function: After positioning along X and Y axes, rapid traverse is performed to point R; the
boring is performed from point R to point Z thereafter. [utting feed is performed to
return point R plane when the Z point has been reached the bottom of a hole.

Oflanation: [Jommand explanation for the canned cycle, see the table 13.1.[1
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Lycle [rocess:
(1) Positioning to the XY plane level at the rapid traverse;

.
(2) Down to the point R plane at the rapid traverse; g
(3) Cutting feed to the bottom of a hole; g
(7) Dutting feed to the point R plane; 0O
(5) Returning to the initial point level if it is G[8; o
o
Q@
Command Path: o
G[8 (Jode for returning to initial point level) | G (Z1ode for returning to point R plane) g
=
@
N [
B S 4 ' ---i3
DD 5 ¢ aauing
NN
RN -

Related ([ lanation:
(1) This cycle is used to bore a hole. The command motion is basically same as the G81 (Lrilling,
Spot-drilling cycle), the difference is that by the G81 it returns to the point R plane in rapid
traverse rate, while by the G85 it returns to the point R plane in feedrate when the cutting feed
reaches the bottom of a hole.
(2) The Q and P commands are disabled in this cycle, but its value is reserved as the canned
cycle modal value.

3.15.[ 11/ [loring cycle G[ 6

Format: GG ) GIB®6 X_ Y_ R_ Z_ F_ L_;

Function: After positioning along X and Y axes, rapid traverse is performed to R point, and the
boring is performed from point R to point Z. The tool is retracted in rapid traverse and
spindle is rotated positively when the spindle is stopped at the bottom of the hole.

[l lanation:  For command explanation for canned cycle, see the table 13.1.[1

Lycle [rocess:
(1) Positioning to the XY plane level at the rapid traverse;
2) [Jown to the point R plane at the rapid traverse;
3) Dutting feed to the bottom of a hole;
[) The spindle stops;
5) Returning to the initial point or point R plane at rapid traverse according to the GI 8 or GL 1}
[) The spindle is rotated in the positive direction;

(
(
(
(
(
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Jommand Path:

G 8 (_lode for returning to start point level) GL1J(lode for returning to point R plane)
o
c
g O (AT
= < IO
O e SR ISR E NN e
o L :
- 1 1 .
o 1 I :
< - :
g . [0 (I
3 O & (O 5 & ,ﬁ
5. : ,ll:\‘
«Q ! i
CICTIE T e ' . i
| Lo = |
eV W
ERNINN ERNINN

Related [T lanation:

(1) This cycle is used to be bore a hole. The command operation is basically same with G81,
only spindle rotation status is different. After cut feeds to the bottom of a hole, the 705 is
executed (spindle stops), then the point R plane is retracted at the rapid traverse, the (103 is then
performed (spindle rotates positively) regardless of the currently spindle rotation status and the
positive or negative rotation are specified before the canned cycle.

(2) The command Q and P are disabled in this cycle, but its value is reserved as canned cycle
modal value.

3.15.[1] Uoring cycle G

Format: GG GlIJ X_ Y_ R_ Z_ P_ F_ L_;

Function: A dwell is performed at the bottom of a hole, the spindle is stopping. If the manual
operation is applied now, tool can be removed manually. It is better to retract the tool
safely from the hole regardless of any kind of manual operation. It is rapidly retracted to
point R or initial plane when the automatic operation is performed again, the spindle is
stopped and G88 is finished.

Ll lanation: For the command explanation of the canned cycle, see the table 13.1.[1

Cycle [rocess:
(1) Positioning to the XY plane at the rapid traverse rate;
(2) Oown to the point R plane at the rapid traverse rate;
(3) COutting feed to the bottom of hole;
(C) The spindle is stopped;
(5) P time is delayed if it is specified.
(C) Danual operation will be performed if the dwell is executed.
() Restoring the automatic mode, retracting to initial point or point R plane according to the G'8
or Gl I at the rapid traverse rate.
(8) The spindle rotates positively;

ad
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[Jommand Path:

. i . . ]
G[8 ([Jode for returning to initial plane) G (Jode for returning to point R plane) o
c
3
)
O
b IIEEENIENIEE A7
___E;., --‘EE".,‘.,.H,\H . 3
A NS S ity | Q
L M 1T ! Y
o ! 3
L : 3,
‘\:: \:.' (3
(O g oo EEIIE
0 00 OO ‘% EENITIE
ARSI OO (D !
(IO (I (IO (I %.] (00 (LI
O mnuinsf

Related ([ lanation:
The command Q is disabled in this cycle, but its value is reserved as the canned cycle modal
value.

3.15.[111Joring cycle G|

Format: G /Gl GIIJ X_ Y_ R_ Z_ P_ F_ L_;

Function: This cycle is used to bore a hole normally. This cycle performs a dwell at the bottom
of the hole; the tool is then retracted from the bottom of the hole at the rapid traverse
rate.

OClanation: For the command explanation of the canned cycle, see the table 13.1.71

Oycle [rocess:
(1) Positioning to XY plane at the rapid traverse rate;
(2) Dlown to the point R plane at the rapid traverse rate;
(3) Llutting feed to the bottom of a hole;
(L) For dwell time P if the P is specified;
(5) Lutting feed to the point R plane;
(0) Returning to the initial point level if it is GL8;
(©) Returning to the initial point or point R plane at the rapid traverse according to the G 8 or
Gg

ud
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Jommand Path:

]
o
c
3
o®
O
e
-
o
(o}
=
Q
3
3
=
(o}

G.8 (LJode for returning to initial | GLII ([Jode for returning to point R
point level) plane)
T--lze
X T T !
TEE :
Y OO
OO0 5 g
\ 00 M- FAREIIEN
jI[DD"f%%-mmﬂr

Related (1 [ lanation:

(1) G811 (Boring cycle) is basically same as the G85, a dwell is applied at the bottom of a hole
(Dwell time is specified by P, if it is not specified, the dwell is not applied, the command operation
is same to the G85)

(2) The command Q is disabled in this cycle, but its value is reserved as canned cycle modal

value.

3.15.[.11 Groove rough milling inside the round G111G111

Format:
G110
GG X Y_ R Z [ 0O_ Q_ 0_ [0O_ 0o_ F_
G111
Function: From the beginning of the center point, arc interpolations are performed helically till

the round groove of programming dimension has been machined.

Ll lanation: For command explanation of the canned cycle, see the table 13.1.[1
G110: Groove rough-milling inside the round in [ILIW;
G111:  Groove rough-milling inside the round in [1W;
I: |is radius inside the round groove, it should be more than the radius of current tool.
W: The firstly cutting depth is from the R reference level to the undersurface along the Z
axis direction, it should be more than 0 (The first cutting position is over the bottom of
the groove, then bottom position is regarded as machining position);
Q: The cutting incremental value each time along Z axis direction;
[:  The width increment of cut inside XY plane, it should be less than the tool radius, and
more than 0;
[: The distance to the end machining plane at the rapid traverse, it should be more than
0 when cutting;
[J: Tool radius serial number, the value range is 0032, 0 is the default of [10. The current
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tool radius is determined by the specified serial number.
Lycle [rocess:
(1) Positioning to the XY plane level at the rapid traverse rate;
2) [Jown to the point R plane at the rapid traverse rate;
3) Jut W depth downwards in cutting feedrate
[) Till a round face with radius | helically by [7 increment each time from center point to outside.

| awin|o

(
(
(
(5) The Z axis is retracted to the R reference surface at the rapid traverse rate;
([) X and Y axes are positioned to the center at the rapid traverse rate;
() Down to distance [ to the end machining surface along Z axis at the rapid traverse rate;

(8) Dut along Z axis for (Q7) depth;

(L) Dycling the operations from (1)) [1(8) till the round surface of total depth is finished.

(10) Return to the initial plane or point R plane according to G/ 8 or GLI_.
llommand Path:
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=110+ |L G111+ K
. ______ - -
N C..b_\.}_t-
\o 2
c
3
(1]
O
3 Start
(@]
Q 1K
Q | |
3 | |
3, | /
=] | |
«Q | I
I |
|
\—:’/ :
-~ -

Related [T lanation:

The P and [are disabled in this cycle, but the P value will be reserved as canned cycle modal
value.
For elamlle: A round inside groove rough-milling is specified in canned cycle G111, see the
following
Figure

% Initial level

B0 KA . ..

100

G0 GO0 X50 Y50 z50; (GO0 positioning at the rapid traverse rate)

Gl G111 X25 Y25 R5 Z-50 150 W20 Q10 (110010 F800 11; (Rough-milling cycle inside the
round groove [1105)

G80 X50 Y50 Z50; (Uanceling canned cycle, returning from the point R plane)

[130;
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Note: (et the [ [arameter value to one ['hich is more than 111 by G111 and G111 it feeds
helically along Z alis. Roughimilling machining can be directly [lerformed for non(groove
Uorl[Liece.

See the following figure for helical cutting path:

EERERIIRINIINEE
HERN
\</ O COCOC T (00 (O LM O
O (I
o
D |
3.15.[11 Finemilling cycle inside full circle G111G113
Format:
G11(]
GG X Y_ R_ Z_ (1 [ [_ F_
G113

Function: A fine-milling inside the full circle is finished with the specified radius value | and
direction, the tool is retracted after the fine-milling.
[lI"lanation: For command explanation of canned cycle, see the table 13.1.[1
G112: Fine-milling cycle inside the full circle in [ILIW.
G113: Fine-milling cycle inside the full circle in /W
I: Fine-milling circle radius, the value range is indicated as O [. 1 _mm, the absolute
value is taken when it is negative.
1 Fine-milling distance from start point to the center point, the value range is indicated
as O L mm, the absolute value is taken when it is negative
[l:  Seluence number of tool radius, the value range is indicated as 0032, the 0 is default
of [10. The current tool radius value is taken according to the specified seluence
number.
Lycle [rocess:
(1) Positioning to the XY plane level at the rapid traverse rate;
(2) Down to the point P level at the rapid traverse rate;
(3) Feed to the bottom of a hole;
(7) Perform the circle interpolation by the path of transit arc 1;
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(5) Perform the full circle interpolation by the path of arc 2 and arc 3;
() Perform circular interpolation by the path of transit arc [1and return to the start point;
(0) Return to the initial point level or point R plane according to G 8 or Gl L

lommand Path:

1126 1130

]
o
c
3
o®
O
e
-
o
(o}
=
Q
3
3
=
(o}

Related ([T lanation:
The commands Q, P and [T are disabled in this cycle, but the Q and P value will be reserved as
the canned cycle modal value.
For ecam(le: Fine-mill a finished rough-milling round groove by the canned cycle G112 command,
see the following figure:

|

| I
I Center | ~
' 10

50— - -

! 100 !

G0 GO0 X50 Y50 Z50; (GO0 rapid positioning)
G G112 X25 Y25 R5 Z-50 150 (10 F800 [11; (Start canned cycle, fine-milling cycle
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inside the circle at the bottom of a hole

[1115)
G80 X50 Y50 Z50; (The canned cycle is cancelled, returning from the point P level)
[130;
3.15.[.13 Finemilling cycle outside circle G111G115
Format:
G11(]
GG X Y_ R_ Z_ [ [ [_ F_;
G115

Function: A fine-milling outside the full circle is performed by the specified radius value and the
direction, and the tool is retracted after the fine-milling is finished.

LIl lanation: For command explanation of canned cycle, see the table 13.1.[.
G110 Finish-milling cycle for outside circle in [/[]W.
G115:  Finish-milling cycle for outside circle in [/W.
I: A fine-milling circle radius, the value range is indicated as 0L L[ [mm, the
absolute value is taken when it is negative.
(1 Oistance of fine-milling between the start point and the circle, the value range is
indicated as Ol Tmm; the absolute value is taken when it is negative.
[:  The seluence number of tool radius, the value range is 0032, 0 is the default of [10.
The current tool radius value is taken according to the specified sel uence number.
[lycle [‘rocess:
(1) Positioning to the XY plane level at the rapid traverse rate;
(2) Uown to the point R plane at the rapid traverse rate;
(3) Cutting feed to the bottom of a hole;
(0) Perform the circle interpolation by the path of transit arc 1;
(5) Perform the full circle interpolation by the path of arc 2 and arc 3;
(0) Perform circular interpolation by the path of transit arc [Jand return to the start point;
(7) Return to the initial point level or point R plane according to G 8 or G|
Command [Cath:
G114- G115

Related ([T lanation:
(1) The interpolation direction of between transit arc and fine-milling arc are different when the
fine-milling outside circle is performed, the interpolation direction in command explanation is

a8
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the interpolation direction of fine-milling arc.
(2) The command Q, P and [lare disabled in this cycle, but the Q and P value are reserved as
canned cycle modal value.

.
o
g For eCam(lle: A finished rough-milling round groove is performed by fine-milling with the canned
g cycle G112 command, see the following figure :
3 ) ¥
o
Q
3 / X X
Initial lewvel
3. [ 7 B
@ 5 - —._ _Rlevel _ _: _____
reo-mo - % I 35
Center | Start
50— — ' !
' [
[ | :
|
| : | 3 : |
I | [ i |
| | | !
| ] | ” v >
- &0 :
! | M

G0 GO0 X50 Y50 Z50; (GO0 rapid positioning)

GLOG110X25 Y25 R5 Z-50 150 10 F800 [11; (Start canned cycle, the fine-milling cycle
is performed outside the circle at the bottom of a hole [115)

G80 X50 Y50 Z50; (The canned cycle is cancelled, returning from the point R plane)
1130;

3.15.[1171Rectangle groove roughimilling G13/1G135

Format: G130 G IG[[]

X_ Y_ Z_ R_ O [ 0_ 0O_ Q. _ _ o_ F_
G135
Function: From the center of the rectangle, the linear cutting cycle is applied by the specified
parameter

data, till the rectangle groove with programmed dimension is made out.

O lanation: For command explanation of canned cycle, see the table 13.1.[1
G133t Rectangle groove rough-milling in CJW
G135: Rectangle groove rough-milling in W
I:  The width of rectangle groove along the X axis direction
The width of rectangle groove along the Y axis direction.
[:  The cut width increment inside XY plane, it is less than the tool radius, but, more than 0.
W: For the first cutting along the Z axis direction, the distance is downward to the R
reference surface, it is more than 0 (if the first cutting is over the position of the bottom
of the groove, then the bottom of the groove is taken as the machining position)
Q: The cutting incremental value each time along Z axis.
Uistance to the end machining surface, which is more than 0, when the rapid traverse

76
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is executed.
[: Corner arc radius, if it is omitted, that is no corner arc transition is not shown.
[:  Seluence number of tool radius, its value range is indicated as 0 (132, thereunto, the
0 is default of [10. The current tool radius value is taken out according to the specified
seluence number.

| awin|o

Oycle [rocess:
(1) Positioning to the XY plane at the rapid traverse rate;
2) [lown to the point R plane at the rapid traverse rate;
3) W distance depth is cut downwards by cutting feedrate
[) Lill a rectangle face helically by [ increment each time from center point to outside.
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(5) R reference surface is retracted along the Z axis at the rapid traverse rate.

(0) The center of rectangle is positioned along the X and Y axes at the rapid traverse rate.
(©) Down to distance [ to the end machining surface along Z axis at the rapid traverse rate;
(8) Uut along Z axis for (QLL!) depth;
(7) Oycling the operation from () [1(8) till the surface of total cutting is performed.
(10) Return to the initial plane or point R plane according to G 8 or G/ .

Jommand Path:
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G134~ i
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Related ([T lanation:
The commands P and [Jare disabled in this cycle, but the P value is reserved as canned cycle
modal value.

For eCam(le: An inside rectangle groove rough-milling is specified by G130 in canned cycle, see
the following figure:
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r N '.

0
% Initial level

el 0D = Sl

G0 GO0 X50 Y50 Z50; (GO0 rapid positioning)

Gl11G13[1X25 Y25 R5 Z-50 110 150 W20 Q10 (5 (110 (110 F800 [11; (Groove rough-milling
cycle inside rectangle is performed [1105)

G80 X50 Y50 Z50; (The canned cycle is cancelled, returning from the point R plane)

[130;

Note [f the Carameter value of (1 /# is set for more than 1 the helical cutting feed along
the Z alis [lill be [erformed by G11(] and G111. [lolthe [Jor(liece [lithout groove can be
machined by roughimilling directly.

The helical feeding path is as follows:

A
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3.15.[115 Rectangle groove inner fine(milling cycle G136/G13(]

Format:
G136
GG 1] X_ Y_ R_ Z_
G130
Function: The tool performs fine-milling inside the rectangle with the specified width and
direction, it is returned after finishing the fine-milling.

00 O O_ o F_s

Oflanation: For command explanation of canned cycle, see the table 13.1.[1
G13[:  Finish-milling cycle inside groove of rectangle in [1TJW.
G137t Finish-milling cycle inside groove of rectangle in TJW.
I:  The rectangle width along the X axis, the value range is indicated as O LT Tmm.
The rectangle width along the Y axis, the value range is indicated as O T T LT mm.
[:  Seluence number of tool radius, the value range is 0032, the 0 is default value of [10.
The current tool radius value is taken out according to the specified sel uence number.
[:  The distance between the finish-milling start point and the rectangle side in X axis
direction, the value range is indicated as O/ L[] "mm.
[I:  [orner arc radius; no corner arc transition if it is omitted. When the [ is omitted or it is
elual to 0 and the tool radius is more than 0, the alarm is generated.
Oycle [rocess:
(1) Positioning to XY plane at the rapid traverse rate;
(2) lown to point R plane at the rapid traverse rate;
(3) [utting feed to the bottom of a hole;
() Perform the circle interpolation by the path of transit arc 1;
(
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5) Perform the circular and linear interpolation by the path of 2-3-+5-;
) Perform circular interpolation by the path of transit arc [Jand return to the start point;
) Returning to the initial plane or point R plane according to G 8 or G L

CJommand Path:

5136+ E137a 4
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Related (1 [ lanation:

The commands Q, P and [Jare disabled in this cycle, but the Q and P values are reserved as the
canned cycle modal value.
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For elam(le: To perform a fine-milling for the finished rough-milling rectangle groove with the
canned cycle G13[1command, see the following figure:

? 7/ b .

é Initial level B L

77 B e
E R level ' b )

HO— — - o
o ——)

| [ | | -
| |

g ! ai

! 100 ! . ! 30 a

G0 GO0 X50 Y50 Z50; (GO0 rapid positioning)

G13[1 X25 Y25 R5 Z-50 180 (50 (130 (110 F800 [11; (Perform finish-milling inside the

rectangle groove at the bottom of a hole in the canned cycle [115)

G80 X50 Y50 Z50; (The canned cycle is cancelled, returning from the point R plane)

[130;

-
N

3.15.0116 Finishimilling cycle outside the rectangle G131 1G13(!

Format:
G13(]
GG X_ Y_ R_ Z_ [ [ 0_ 0_ [_ F_
G130
Function: The tool performs fine-milling outside the rectangle by the specified width and
direction, it is returned after finishing the fine-milling.
OClanation:
G138: Finish-milling cycle outside the rectangle in CIW.
G13: Finish-milling cycle outside the rectangle in CIW.
I:  The width of rectangle along the X axis, the value range is indicated as
O L mm.
[t The width of the rectangle along the Y axis, the value range is indicated as
0L mm.
[:  Seluence number of tool radius, its value range is indicated as 0 [132, thereinto, the
0 is default of [10. The current tool radius value is taken out according to the specified
seluence number.
[:  The distance between the finish-milling start point and the side of rectangle along the
X axis, the value range is indicated as O L Cmm.
[1: Corner arc radius, if it is omitted, no corner arc transition.
[lycle [‘rocess:
(1) Positioning to the XY plane at the rapid traverse rate;
(2) Uown to the point R plane at the rapid traverse rate;
(3) [utting feed to the bottom of a hole;
(0) Perform the circle interpolation by the path of transit arc 1;
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(5) Perform the circular and linear interpolation by the path of 2-3-[+5-;
() Perform circular interpolation by the path of transit arc [1and return to the start point;
(1) Returning to the initial plane or point R plane according to G 8 or G[ I L

Jlommand Path:

5138« 5138«

Start

31 o
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Related [[1 lanation:
(1) The interpolation direction of transition arc is inconsistent to that of the fine-milling arc when a
fine-milling is performed outside the rectangle. The interpolation direction is the one for the
fine-milling arc in the command explanation.
(2) The commands Q, P and [ are disabled in this cycle, but, the value of Q and P are reserved
as canned cycle modal value.

For elamlle: A finished rough-milling rectangle groove is performed by the fine-milling by the
command G138 in canned cycle. See the following figure.

al =

F 7 i .‘L
Z Initial plane X
X

-

| | 1 100 i n ]

G0 GO0 X50 Y50 Z50; (GO0 rapid positioning)

G G138 X25 Y25 R5 Z-50 180 50 130 [15 F800 [11; (The rectangle outside finish milling
is performed under the canned cycle at the bottom of a hole [1105)

G80 X50 Y50 Z50; (The canned cycle is cancelled, it returns from the point R plane)
130;

3.15.3 Uontinous [rilling

Continuous elual interval drilling cycle is performed in the way that canned cycle is called according
to the specified linear, rectangular or arc path.

Parameters related to continuous drilling
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0o i1 5 [(PTO |RPTL BRI | (m [ [

[PT] [M1: [ocating with GO1 in line interval drill;
[0: [ocating with GOO in line interval drill;

RPT[  [1: [ocating with GO1 in circle and rectangle interval drill;
[0: [ocating with GOO in circle and rectangle interval drill;

BRI]  [1: the return plane when continuous drilling is selected by G 8, GI I
[0: the return plane when continuous drilling is selected by G L

3.15.3.1 Line series [lunch [L function(]

[1holes machining cycle should be performed from current plane position to end point specified
by X and Y are indicated if the [Iword is specified in canned cycle, so the current position (block start
and end) will not be drilled, the end point position is regarded as the last hole, holes are el ual-spaced,
as follows:

i
v

EIIERIIN
[value setting System execution result
[alue is negative Ineffective, the value should be positive
The value is unspecified or | Normal drilling cycle 1 time
eluals to 1
The value is 0 No change of axes, the system reserves relevant cycle modal data
When [1>1,using round number
The value is decimal When [<<1, it is processed as [0, not moving but reserving its
modal data and relevant cycle parameter values.

Note 1: the malimum inJut value of command L is [ LT T~ T L5 Cecimals is ignored
and absolute value is used instead of negative value. L code is effective only in

current bloc'1
Note [: m continuous drilling'the return [lanes are R [oint [lan. [fter the last hole is
Crocessed[ the return [llane is s ecified by G[11G[1
Note 3: (1 hen there is no alis [losition command in the s ecified L bloc/ it means drilling
cycle is [lerformed L times in the original [lace.
Note [ : [lanned cycle command G111 G111. G111 G113 G111 G1150 G131 G135/ G136/ G13( ||

G131 G13(1has no continuous drilling function.
Note 5: [1hen L!!is sl ecified no drilling [ill be [lerformed.
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3.15.3../Rectangle series [unch (G111 1G1(1[]
Format:
G111
GG Gl X_ Y_ R_ Z_ [_ 0_ [ F_
G101
Function: Performing series punch on each side of the rectangle according to the punch
number specified.
OfClanation:
G100 [JPunching in [IW
G101 [JPunching in [10W
Gxx [ Punching type (GL3, G[1, G81, G83, G8(, G85, G8/ |, G88, G81)
X, 'Y LJEnd coordinate of the first rectangle side
R [JR plane position
Z [ [Jole depth
A [ The punching number on the 1% and 3" side
B [1The punching number on the 2" and " side
'+ The length of the 2" side
F [ [utting feedrate
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Related Parameter:
Bit (] of the parameter 01(]
1: Oole positioning of serial punching is performed by cutting path (G01C°G03).
0: [ole positioning of serial punching is performed by the rapid traverse path (G00).

For example:

The end point coordinate of the rectangle first side is X0, YC0; the length of the 2" side is
20mm as for the rectangle path punching. The punching holes are machined by G81, to punch 3
holes at 15! and 3™ side each other; punch 2 holes at 2" and (" side each other, the hole depth is
25mm;

OO CET T C

ts [rogramming is as follo[_s:

GLLG1UGLXLYLIZL5;

08

G1 G XILOYIIRS Z15 (13 D LI FLILs
GLUGUX1IYALI LI [5;

030

OIS
Dmoommm,y

There are 10 holes such as A10A3, B[] B5, A[1A8, Bl1and B10 to be machined as in above
figure.

Note 1: ifithe G1.1or G1(1 is sl ecified in the canned cyclel it is indicated that the rectangle
serial Lunching [lill be _erformed. The rectangle data are defined according to s| ecified X
Y coordinates and (] value in a [rogram(]and the serial (lunching cycle is [erformed
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according to the Cunch mode [canned cycle command!]

Note [: The command value of malimum [lunching number (] and [ at each side is [1 1]} the
command is disabled [hen it is negative. The decimal [art [Jill be rounded off if the
command is decimal; if the (] or ] is not sCecified( then [lis a defaulit.

Note 3: The rectangle is defined by the current start Coint_ithe end of the 1st side and the
length of the 'nd side; the default is current start Coint if the end of 1st side is not
secified; the alarm Jill be generated if the length (namelythe [Jis not sCecified[lof [nd
side is not s ecified.

Note [t The returned levels are all R [Joint [lane in serial Tlunchingthe corresilonding [lane
Llill be retracted according to GG/ sl ecified in a blocl| [Then the last hole is
Lerformed.

Note 5: [Janned cycles[ such as G11 [ G111.G11 1 G113.G11 1 G1151G13[1 G136 G131 1G13[!
and G131 have no serial Cunching functions.

Note 6: The command [ords G111 1G1M ] and [1are only effective in current bloc’| The
alarm Jill be generated if the G111 and G111 are slecified [lithout the canned cycle
[(Munchingl. The (1] and [ [Jill be ignored if (117 and [ are s[ecified instead of the G111
or G1(1.

3.15.3.3 ['rc serial (lunching [G1[1G1(3[]

Format:
G101
GG ] G X_Y_ R Z 0_m 0O O F
G113
Function: Serial punching is performed according to the specified punching number on
specified arc.
OClanation:
G110 JPunching in ([
G183 JPunching in 0[]
Gl /[/Punching ty e (GIB G I IGAG I G B G IG5 G 6 G G I)
XY [nd Coint coordinate for the arclit is fiCed for G1( [lane.
R [OR [Clane [osition
Z (17ole delth
[1 [JRadius of arc/1hen a negative value is s( ecified[ it is malor arc.
[l [1 0 The circle center and radius are calculated by Cor [11hen the R value is
not sl ecified.
[J JNumber of [lunching
F [ Dutting feedrate
Related Parameter:
Bit (] of the parameter 0101
1: Uole positioning for serial punching is performed by cutting path (G01.G03).
0: [lole positioning for serial punching is performed by the rapid traverse path (G00).
For example:
G1 G112 G81 X100 R50 Z-50 (11

LTI EEEEEI
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Example 2: when drilling [1holes in full circle, the start points and end points are coordinate origins,
and the radius is 50, hole depth is 50.
00001;
GO00 GI0 X0 YO0 20 G11;
GIB8 G112 G82 150 [0 R-10 Z-50 [111F3000;
[130;
0

m
o
c
3
®
m
o
h
o

Q
=
0
3
3,
5

Q

Note 1: In continuous drilling( 1 hen the start [oint is identical to end [oint'no drilling [Jill
be [erformed.
Note [ : [Janned cycle G111 G111 G111 G113 G111 G115 G131 G135 G136/ G131 G131/
G13([1has no continuous drilling function.
Note 3: The malimum drilling number [ is (15 the negative value is [rocessed as
absolute value; the decimals are rounded.
Note [: [I1hen [ is not s[lecified or el uals to (| it reaches the end [loint directly and no

drilling Jill be Cerformed.

3.15.0/ Llautions for canned cycle

(1) The spindle should be rotated (The [ code should be correctly specified, or, the alarm will
be generated, the G by 100, G801 by [103) by using the miscellaneous function ([ code)
before the canned cycle is executed.

(2) Specifying any command of the X, Y, Z and R data, the hole machining can be performed in
the canned cycle of GIBIG8( . If neither data is contained in the block, the hole machining is not
performed (G110, G111, G112, G113, G11(}, G115, G13[}, G135, G13(}, G13[}, G138 and G13[!
are still needed to specify the corresponding address |, JJand [, or the alarm occurs). But the
hole machining is not performed when the GO X[Jis specified in the circumstance of X, because
the X indicates for time when the GO is specified.

GO0 X3 (GO0 rapid positioning)

G81 XUYLZIROFII (Clole machining performs)

, (Without hole machining)

Fo; (F value is refreshed without the hole machining)
00, (Performing the miscellaneous function only)

(3) When the canned cycle (G or G8L) is employed in spindle rotation consolation, if the hole
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position (X, Y) or distance from initial point level to the point R plane is short, and it is necessary
to machine serially, or sometimes the spindle can not reach the specified speed before the hole
machining operation, for delaying the time, the dwell block by GO[!is inserted into each hole
machining, which is shown as follows:

Insert the dwell; wait for the spindle
speed reaches to the normal value

- T - n
I

G8UXIYUZIRIFLI ;

GOLIP [ (For dwell time P, without hole machining)
XOYLL (The next hole is machined)

GOUIP [ (For dwell time P, without hole machining)
XOY1; (The next hole is machined)

GOOPL; (For dwell time P, without hole machining)

Sometimes, this issue will not be considered according to different machine tool, refer to the
manual supplied by the machine tool builder.

(C) As stated above, the canned cycle can also be cancelled only when G0O0[/G03 codes are
read. So, there are two cases (/] expresses for 0.3, oo for canned cycle code) will be shown
when they share the same block with the canned cycle G code.

GUGoo X-Y-Z-R-Q- P-F- [ (For canned cycle)

Goo GO X-Y-Z- R- Q- P-F- -; The X, Y and Z axes are moved by G[} the R, P, Q and ] are
disabled, the F is stored. The principle, which the last G code is effective when G codes of same
group share the same block, is met by cases above.

(5) When the canned cycle and miscellaneous function are specified at the same block, The [
and [/ F codes are delivered at the beginning of positioning (see the Fig.13.1 (A) for the operation
1). The next hole machining can be performed till the ending signal (FIN) occurs.

(C) When the canned cycle is applied, if the tool compensation [ is current state, the tool
compensation information [ is then temporarily cancelled and saved; the tool compensation [ status
is restored when the canned cycle is cancelled.

() If the tool length offset commands (G 3, G[TJand G[1) are specified in a canned cycle block.

Then, the offset is performed when the point R plane is positioned (operation 2). The tool length
offset commands are disabled after the canned cycle is entered till it is cancelled.
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(8) The cautions for the operation of canned cycle:

a. Single block

When the canned cycle operation is performed by using the single block mode, normally, it is
separately stopped at the terminal of the movements 1, 2, 3, 4, 5 and 6 in the Fig. 13.1 (A). And the
single block is somewhat different according to corresponding canned cycle action at the bottom of a
hole. For example, the single block is stopped when the dwell is applied. The operation at the bottom
of the hole for fine-milling and rough-milling are divided into multiple single stop. So, it is necessary to
startup for several times to machine a hole in a single block.

b. Feed hold

The feed hold is disabled between the movement 3 ~ 5 in commands G74 and G84, but the
indicator of feed hold will light up. But the control stops till the operation 6. If the feed hold is
performed again in operation 6, then it is stopped immediately.

c. Override

The feedrate override is considered for 100 percent in the operation G74 and G84, the override

change is disabled.

(9) When the bit 1 of parameter 3 (D_R) is set to 1, the D value in tool compensation page
indicates diameter value.

3.15.5 Examples for modal data specified in canned cycle

No. Data Specification Explanation
NO010 GO0 X_ M3 ; GO0 positioning at the rapid traverse, and rotating the spindle;
NOD20 G81 X_ Y_Z R_|Becauseitis th(f:.beginning for the canned cycle, so the value
F ; needs to be specified for Z, R and F.
The corresponding hole machining data is same to the previous
NOO30 Y . hole, only the position Y is different, so G81Z R _F_ can be

omitted. As for the hole position is shifted for Y, hole machining is
performed further by using the G81;

The hole position needs to be moved along the X axis as for the
N0040 G82 X P_; pervious one. The Z, R and F of previous hole and the P specified
by this hole are taken as hole machining data by the G82;

The hole machining is not executed, all of the hole machining data
NO050 G80 X_Y_M5 ; are cancelled (except for the F); The GO positioning is performed
with XY;

The Z and R are needed to be specified newly because all of the
data in previous block are cancelled, the above value specified is
applied when the F is omitted. Although the P value is commanded,
but it is not needed for this hole machining, so the P value is saved.

N0060 G85X_Z R_P_;

The Z is different compared with the previous hole, and the hole

N0070 | X_Z_; e .
position just moves along the X axis;
The Z and R, P values separately specified by NOO70 and NOO0G60,
NO080 G89X Y D ; the F value specified in N0O020 are taken as hole machining data,
which are used for G89 hole machining.
NO090 | GM1M2I1_J_F_D_;: The fine-milling hole machined by G89 is performed by G112.
N0100 GOX_ Y_Z; positioning for a rectangle machining
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NO110 G134 Start machining the rectangle;
ZR1JKUD;
N0120 Y I JKUD; Begins machining the second rectangle;

NO0130 XY ILJKUD; Begins machining the 3rd rectangle;

| sWnN|OA

The fine-milling inside the machined rectangle groove is to be

N0140 G138 X_Y_R_Z |
— — — — — | performed, the corresponding data are needed;

J_K_U_D_F_;

Cancel the hole machining mode and data (except for F); the GO1

N0150 GO1X_Y_,
- - cutting feed is performed by XY.

Dot D000 (M anll [ oJeanni [ clel O 01110011 001130011 0001150013 0011135 0
013001013 01001300 and (11371 are not saled as canned cycle modal dataliso tie Il1(] and [}
[alues need to e specified in eac ! [loc[ [ or t[ e alarm [lill ['e generated.
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3.15. Examples for canned cycle and tool lengt[l compensation

O T O
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The values of offset numbers (111, [115 and (] 31 are separately set to 200.0, 190.0 and 150.0,
the program is as following:

NO001 G92 X0 YO0 Z0 ; The coordinate system is set at the reference point

N002 G90 GO0 Z250.0 ;

| 8WN|OA

Plane tool length compensation is performed at the initial

NO03 G43 Z0 1111 ;
plane.

N004 S30 M3 ; The spindle starts.

NO00S5 G99 G81 X400.0 Y-350.0 ;

[1 hole is machined after positioning.
Z-153.0 R-97.0 F120.0 ;
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[2 hole is machined after positioning, point R plane

NOO06 Y-550.0 ;
returned.

NO0O7 G98 Y-750.0 - [3 hole is machined after positioning, initial plane

returned.

NOO8 G99 X1200.0 [4 hole is machined after positioning, point R plane
returned.

N009 Y-550.0 [5 hole is machined after positioning, point R plane
returned.

NO10 G98 Y-350.0 - [6 hole is machined after positioning, initial plane
returned

NO11 GO0 X0 YO M5 ; Reference point return, the spindle stops.

NO12 G49 Z250.0 ; Tool length compensation cancellation

OO oo0 00 O Initial plane, tool length compensation.

NO14 S20 M3 ; Spindle starts

NO015 G99 G82 X550.0 Y-450.0 ; 7 hole is machined after positioning, point R plane

Z-130.0 R-97.0 P30 F70 ; returned.

NO16 G98 Y-650.0 - [8 hole is machined after positioning, initial plane
returned.

NO17 G99 X1050.0 [9 hole is machined after positioning, point R plane
returned.

NO18 G98 Y-450.0 - [10 hole is machined after positioning, initial plane

returned.

NO19 GO0 X0 YO M5 ; Reference point return, the spindle stops.

N020 G49 72250.0 ; Tool length compensation cancellation.

00000000 000 Tool length compensation at initial plane.

N022 S10 M3 ; Spindle starts.

N023 G85 G99 X800.0 Y-350.0 11 hole is machined after positioning, point R plane
Z-153.0 R47.0 F50 ; returned.

N024 G91 Y-200.0 ; (12 and [13 are machined after positioning, point R
Y-200.0 ; plane returned.

NO025 GO0 G90 X0 YO M5 ; Reference point return, the spindle stops.

N026 G49 Z0 ; Tool length compensation cancellation

NO027 M30 ; Program stops.
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3.16 Absolute and Incremental Commands G90 and G91

[ormat!(|
G90; Absolute command
G91; Incremental command
[unction(]

There are two kinds of modes for commanding axis offset, one is absolute command the other is
incremental command. The absolute command is programmed by coordinate value of the terminal
position by the axis movement. The incremental command is directly programmed by the movement
value of the axis. They are separately specified by G90 and G91 commands.

Example(]

({1 ——

30.0f b

The above movement is programmed by absolute and incremental commands, which is as
follows:
G90 X40.0Y70.0; or G91 X—60.0 Y40.0;

3.17 Workpiece Coordinate System Setting G92

[Cunction] The workpiece coordinate system is set by setting the absolute coordinate in current
position in the system (It is also called floating coordinate system). After the
workpiece coordinate is set, the coordinate value is input in absolute programming in
this coordinate system till the new workpiece coordinate system is set by G92.

Dommand explanation’] G92, which is a non-modal G-command;

X: The new X axis absolute coordinate of current position;
Y: The new Y axis absolute coordinate of current position;
Z: The new Z axis absolute coordinate of current position;

Notel[In (/[ Icommand( current coordinate [alue [Jill (e not c[langed if t le [/[I ] and []are not
input[tle program Lero is set [y t_le current coordinate [alue. [ [en tle [I[] or []is not
input[te coordinate axis not input [eeps on te original set [alue.

3.18 Feed per min. G94, Feed per rev. G95

Cormat] G94 Fxxxx; [FLI T~ FI I the leading Cero can be omitted[ the feedrate per min. is
offered, mmimin.)
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[unction’] The cl tting feedrate is offered in mmImin unit when the G94 is modal G command.
The G94 can be omitted if the current mode is G94.

Cormatl] G95 Fxxxx; (F0.0001~1500, The leading Lero can be omitted)

Dommand [Cunction] The cutting feedrate is offered in mmi(rev unit when the G95 is modal G
command. The G95 can be omitted if the current mode is G95. The product of F
command value (mmir) and current spindle speed(rimin) is regarded as the
command cutting feedrate to control the actual feedrate when the G95 Fxxxx is
performed by system. The actual cutting feedrate varies with the spindle speed. The
spindle cutting feed value per rev is specified by G95 Fxxxx, it can form even cutting
grain on the surface of the workpiece. The machine should be installed spindle
encoder when the G95 mode is used.

G94 and G95 are modal G commands in same group, one of them is effective in one time. G94 is

initial modal G command, it is defaulted effective when the power is turned on.

The conversion formula for feed value per rev and per min is as following:

Fm [UF.S
Thereinto: FpJ [Ceed value per min (mmimin);
Lk [leed value per rev per rev (mmir);
S: Spindle speed (r/imin).
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The feedrate value is set by system data parameter No.030 when the power is turned on for the
system; an F value is invariable after the F command is performed. The feedrate is O after the FO is
executed. The F value is invariable when the system is reset or emergency stop. [I_e feed ol erride
is memoriled [ [len tCe polleris

turned off.

Related parameter:

System data parameter No.029: the exponential acceleration or deceleration time constant for
cutting and manual feed;

System data parameter No.030: the lower value of exponential acceleration or deceleration on

cutting feed;

System data parameter No.031: The upper limit value for cutting feedrate (X, Y and Z axes)

Note(]

(e cutting feedrate [ecomes unelen [J[en t[e spindle speed is less tfan 1 re[Imin in (][5
modetCle actual feedrate [Tas follolling error [1[en t(Je spindle speed fluctuates. In order to
guarantee t(’e maclining [ualityliit is recommended tTat t’e spindle speed can not e lolJer
tlan spindle serio or tile lo'lest speed of effectile tor(lue introduced [y inlerter during
maclining.

3.19 G98, G99

Lormat’}
G98;
G99;
Cunction(’
G98; Tool returns to the initial plane when the hole machining is returning.
G99; Tool returns to the point R plane when the hole machining is returning.
Explanation(]
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Modal G command

G98 (Return to initial plane) G99 (Return to point R plane)
S
. c
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————————————E;!ié{ el _z: = —_—
¥ : -
1 X I -
P : o
! | (o]
! | -
1 : 1 m
1!.:: : : 3
mnmasin ¥ g
| " @

Refer to the explanation for canned cycle command.

3.20 Chamfering Function

A straight line or an arc is inserted into two figures; this is called Chamfering function. The tool
can be smoothly transferred from one figure to another. GSK980MD owns two chamfering functions,
one is linear chamfering, and the other is arc chamfering.

3.[1'l1 linear c amfering

The linear chamfering is that a straight line is inserted between figures of the straight lines, the
arcs, as well as the straight line and arc. The command address for linear chamfering is (. The data
followed by command address [1is the length of chamfering straight line. The linear chamfering
should be employed in the G0O1, G02 or GO3 command.

® [iinear to linear
Cormat] GO1 [IP_[]; (IPis axis movement command)

GO01 IP_;
Cunction] A straight line is inserted into interpolation between 2 straight lines.

The straight line to be inserted

The tool path without chamfering function

A

Bizector ofthe angl
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® [Jinear to circular
Cormat(] GO1 IP_ 1

G02[GO3 IP_ R (I J_ K));
Cunctionl] A straight line is inserted between straight line and arc interpolation.
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Arc tangent

Bizector ofangle
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® [Jircular to circular
Cormat’]
G02G03 IP_ R_(_ J_ K) [1;
G021G03 IP_ R (L J_ K));
Cunction] A straight line is inserted between two arc interpolations.

F.2 circular arc tangent

Tangential angle bisector for
two circular arcs

R circular arc tangent J—

) Uircular to linear
Cormat( G02GO3 IP_ R (L J_ K) ;
G01 IP_;

Cunction] A straight line is inserted between the arc and linear interpolation.
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Arc tangent+
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3.0l Oircular cCamfering

An arc is inserted between the two linear figures, arc figures or linear and arc figures, this is
called circular chamfering. Tangent transition is performed between arc and figure line. The command
address is C for the arc chamfering, the data followed by command address C is the radius of
chamfering arc. The arc chamfering should be employed in command G01, G02 or G03.

® 1. [inear to linear

Cormat’]
GO01 IP_ C_;
GO01 IP_;

Cunction] An arc is inserted between two linear interpolations, which it is tangential with
two linear lines, the data followed by command address C is radius.

> *. Taneential pointe’
“"»\.*.. Jang P

- =%

pla=—"
/ Tangmual pnmt‘-l

® [l [inear to Uircular
Cormat’)
GO01 IP_ C_;
G02[G03 IP_ R (_ J_ K));
Cunction] An arc is inserted at the intersection of straight line and arc, this arc is tangential
with both the straight line and arc, the data followed by command address C is

radius.
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/ Tangential point+

® 3. ircular to Uircular
[lormat(]
G02[G03 IP_ R (_ J_ K) C_;
G02[G03 IP_ R (I_ J_ K));
Cunction] An arc is inserted between two arc interpolations which it is tangential with two
circulars, the data followed by the command address C is radius.
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Tangential point+
CH: L

o lie

Tangential point+

Rl

® [ | [lircular to Linear

[ormat(]
G02G03 IP_ R (_ J_ K) C_;
GO1 IP_;
Cunction] An arc is inserted at the intersection of arc and straight line, which is tangential
with the

arc and straight line; the data following the command address C is radius.
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E.
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Tangential point+ o
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3.[113 Exceptional [Jases

The chamfering function is ineffective or alarm is issued in the following circumstances:
1. Linear c[Jamfering
[1. The chamfering function is ineffective when two interpolation lines is shown on the same

line.
(. If the chamfering linear length is too long, and the CNC alarm occurs.

[l. If some line (arc) is too short, the alarm occurs.

[. Orc [OJamfering
[0. The arc chamfering function is disabled when two interpolation lines are shown on the

same line.
(1. If the chamfering radius is excessive, the CNC alarm occurs.
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0. The arc chamfering function is disabled when the line is tangential with arc or the arc is
tangential with line.

AN

D. The arc chamfering function is disabled when the arcs are tangent.

Note 10/ [ e c[-amfering function can [ e performed only in t e plane specified [y (111111 or
1[It lese functions can not [ e performed in parallel axes.

Note (I I[Il'anging t( e coordinate system [y [I[[]or [I5[1to (15[ ]or(tie [llocl] follolled [y
performing t[e reference point return from ([ to [13[Jcan not specify t'Je cCamfering.

Note 3 [ lamfering function can not ‘e employed in t_ e DN1 mode.

3.21 Rigid Tapping

The right-handed tapping cycle (G84) and left-handed tapping cycle (G74) may be performed in
standard mode or rigid tapping mode. In standard mode, the spindle is rotated and stopped along with
a movement along the tapping axis using miscellaneous functions M03 (rotating the spindle
cloclwise), M04 (rotating the spindle counterclockwise), and M05 (stopping the spindle) to perform
tapping.

In rigid mode, tapping is performed by controlling the spindle motor as if it were a servo motor
and by interpolating between the tapping axis and spindle. When tapping is performed in rigid mode,
the spindle rotates one turn every time a certain feed (thread lead) which takes place along the
tapping axis. This operation does not vary even during accleration or deceleration.

3.01.1 Ligid [Lapping

ode format(’
Left-handed rigid tapping: G74 X_Y_Z R_P_F (1) _1] C_
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Right-handed rigid tapping: G84 X_Y_Z R P_F () _[] C_

[lode function(In rigid mode, tapping is performed by controlling the spindle motor as if it were a
servo motor and by interpolating between the tapping axis and spindle. When
tapping is performed in rigid mode, the spindle rotates one turn every time a certain
feed (thread lead) which takes place along the tapping axis. This operation does not
vary even during accleration or deceleration.

[lycle process( (1) Position to the XY plane at the rapid traverse rate;

(2) Reduce to the point R plane rapidly, then to the position where the C is specified
at the rapid traverse rate;

(3) Tapping is performed to the bottom of the hole, then the spindle stops;

(4) Dwell time P is performed if the P is specified;

(5) Spindle rotates reversely returns to the point R plane, the spindle then stops;
dwell time P is performed if the P is specified;

(6) Return to the origin plane if the command is G98;

[ode pat L] [JJsJols a sample[]

G74 (G98) G74 (G99)
Ik e e
ﬁ/ R B/
SRR T e A e
k2t 1 2!
EHER -~y 1P B THIES -y P LML
T fr TR )
el |5 eS| s
,,,,,,,,,, =t L & E
Ll p A Tl p LA
iy RS by EAES

Explanations]
When the tapping operation 3 is being performed, the feedrate override can not be adjusted;

when the operation 5 is perfoming, the speed override value is set by the data parameter 084,
when the data parameter 084 is set to 0, the override value is fixed as 1000

When the tapping operation 3 is being performed, the linear acceleration or deceleration
constant value is set by the data parameter 082; when the tapping operation 5 is performed, the
linear acceleration constant value is set by data parameter 083, if the data parameter 083 is se to
0, the linear accelerationideceleration time constant in operation 5 is set by the data parameter
082.

3.[1.[1Pecl [ligid [lapping

[ode format(’
(Ligh-speed standard) peck left-handed rigid tapping: G74 X_Y_Z R _P_F () _ (] [I_C_
(Lligh-speed(standard) peck right-handed rigid tapping: G84 X_Y_Z R P_F () _ [l [1_C_

Dode functionWhen the peck tapping is performed in rigid tapping, due to chips sticking to the tool
or increased cutting resistance, in such cases, the preferable tapping can be performed by
the peck rigid tapping.
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Digspeed peclrigid tapping(’

When the RTPCP of state parameter No.025 is set to 1, the high-speed peck rigid tapping cycle
is selected.

After positioning along the X- and Y-axes, rapid traverse is performed to point R, then position to
the place where specifies by C. From point R, cutting is performed with depth [1 (depth of cut for each
cutting feed), then the tool is retracted by distance d, the retraction speed can be overridden. When
point Z has been reached, the spindle is stopped, and then rotated in the reverse direction for
retraction. The tool retracts to the point R, the spindle stops. If it is G98 state, rapidly move to the
initial position, the Figure is shown below:

G74. G84 (G98) G74. G84 (G99)

B d=[riEL B ﬁ d=[r1 38 1 B

po . DRI . WA E P
""" . A seme e PO
EHERD, § p o ; MR, § g

S
L 4 |

Q ) }1 Q <1)"AT}1
)
Q v r—id Q (2) A\ 4 r‘id

Q (3) (3)

»

>
»
o

Standard pec! rigid tapping(

When the RTPCP of state parameter No.025 is set to 1, the standard peck rigid tapping cycle is
selected.

After positioning along the X- and Y-axes, rapid traverse is performed to point R, then position to
the place where specifies by C. From point R, cutting is performed with depth [0 (depth of cut for each
cutting feed), then the tool is retracted by distance d, the retraction speed can be overridden. The
position is performed from point R to a distance d from the end of the last cutting, which is where
cutting is restarted, and the cutting feed is performed. When point Z has been reached, the spindle is
stopped, then rotated in the reverse direction for retraction. The tool retracts to the point R, the
spindle stops. If it is G98 state, rapidly move to the initial position, the Figure is shown below:

G74. G84 (G98) G74. G84 (G99
B A= ¥) T B A=) FF 4 B
...... o HRRETH o ye VBRI
: 'y :
ThhER o : FhhEf o
ﬁﬂamu\‘,ﬁ 3) D ﬁhmu\'ﬁ 3 s
A v A A A v A A
Q (I)V Q (1>V
(2) il v (2) v
q v [ 5! q v (5!
0 ) 4 )
\ 4 A 4
75 705

Explanations(’
When tapping feed is performing, the speed override can not be adjusted; when the retraction is
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performed, the speed override value is set by data parameter 084, when the data parameter 084 is
set to 0, the override value is fixed as 100 .

The linear acceleration or deceleration constant value in tapping feed is set by data parameter
082, the linear acceleration or deceleration constant in retraction is set by data parameter 083, if the
083 is set to 0, the acceleration or deceleration constant in retaction is then set by data parameter
082. The start speed both tapping feed and retraction are set by data parameter 081, and the
retraction distance d is set by data parameter 085.

3.(1.3 [lddress Explanation

Specified Address Command address explanation
content
;:tlae position XY Specify the hole position by the absolute value or incremental
R From the initial plane to the point distance
Z Depth of a hole, the distance from point R to the bottom of the hole
= Specify the dwell time at the bottom of the hole or at point R when a return
is made. The dwell does not perform when it is not input or the value is 0.
0 Tool infeed value of peck tapping
Aparture It indicates that the consecutive maching cycle of [ holes are performed
machining 0 on this line segment from start (the start position of block) to XY
data coordinate position. The continued drilling may not perform if it is not input
or the value is 0.
E Metric thread leading, the solution range: 0.001~500mm. The alarm 201
may alarm if it is not input.
| The number of the thread head periinch, the solution range is
0.06~25400 geariinch
C Start angle

3.M1.00 Ceclnic Specification

® Accelerationideceleration
Rigid tapping adopts the acceleration or deceleration before a straight line to control.

® Override
The override regulation is invalid for rigid tapping infeed, but the override value can be adjusted
or not which is determined by data parameter.

® Dryrun
G84[G74 can be used a dry run, the dry run eluals to the feedrate along Z axis. The override
adjustment is invalid in dry run.

® Machine lock
G84[G74 can be used a machine lock, the tapping axis and spindle axis are not moved when the
machine lock is enabled.

® Resetting
The resetting can be reset the tapping when the rigid tapping is performed, but the G74[G84 can
be not be reset.

® Dwell
The dwell is disabled.
® Working

G84(G74 is only valid in Auto or MDI mdoe.
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Manual feed

The rigid tapping can not used for manual feed.

Tool length compensation

If the tool length compensation (G43, G44 or G49) is specified in canned cycle, the offset value is
added till position to the point R.

Cutter compensation

Cutter compensation is ignored in canned cycle.

Axis switching

The Z axis tapping can only be performed in rigid mode.

S code

If the command speed is more than the maximum speed, the alarm may occur.

M29

Specify an axis movement code between M29 and G84(G74 causes alarm.

P

If they are specified in non-drilling block (If they are specified in a block that does not perform

drilling), they are not stored as modal data. When [0 is specified, the peck rigid tapping cycle is not
performed.

Specify them in tapping block, they are stored as modal data, when the tapping command is

retracted, either [1 modal (did it).

Cancellation

Do not specify a group 01 G code and G84G74 in the same block.

A Cs contour control is used with rigid tapping at the same time.

CS axis selects a speed mode or position mode which is determined by CON (G27.7), but, the

system is rigid tapping mode, regardless of the value of CON. After the rigid tapping is cancelled, the
rotation axis is either CS axis or common one which is determined by state parameter. The C axis can
not be moved in manual mode when the rigid tapping is not cancelled.

3.01.5 Specify a [ligid [Japping [1ode
® Specify M29 before G74/G84

G84 shows a sample for the following time-se uence
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M29

RTAP (F76. 3) /FJi'lL‘ HYES
C8AHIT /
SR A f ! \ | P ]
RGTAP (G61.0) \ w
FIN (G4.3)

Beti) 2 ieni(E
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® Specify M29 and G741G84 at the same block
G84 shows a sample for the following time-seuence

M29

RTAP (F76. 3) 1 E3

G84HAT

STRA - SRR

RGTAP (G61.0) \

FIN (G4.3)
ERbeaE - - - - -

EEt NS NN RS

® The explanation of time sel uence

The spindle rotation operation means that the rotation axis is shifted to the position control mode
(namaly, the servo spindle is needed to send a switch signal in position mode), and check the position
mode arrial signal of servo spindle.

3.[1.00 e cancellation of rigid tapping mode
The rigid tapping mode is canceled by G80
Specify other canned cycles by G codes

The other G codes of group 1.

CNC resetting

god



| 8WN|OA

e
-
o

(o}
=
Q
3
3
=

(o}

SIS CNC GSK980MDa Miling CNC System User Manual

The signal descending of F76.3 along the signal with canceling the rigid tapping of PCC, if the
state RTCRG of parameter 025 is el ual to 1, the system is then performed the next block without
waiting for the rigid tapping mode signal which G61.0 is set to 0O;

When the state parameter 025.2 (CRG) [0, the time seluence is as follows:

G8OEL01 41 GG |
A
RTAP (F76.3) & ;
SEERIER TN ‘ \\ /

RGTAP (G61. 0) )
Tl e i sh 1

BEt LIl R

A

When the state parameter 025.2 (CRG) 11, the time seluence is as follows:

G800 141G/
RTAP (F76.3) jA\
SR A (H i i —{ \ /
RGTAP (G61. 0) \) I/

A e e s V/
LRSS

3.M1.00Jand [] Signals
RGTAP (G61.0): Rigid tapping signal

When the M 29 is commanded, PMC enters the rigid tapping mode, and the signal is then set to

1 to inform the CNC
1: PMC enters the rigid tapping mode
0: PMC does not enter the rigid tapping mode

If this signal does not set to 1, after the M29 has been commanded, the alarm may occur in the
block of G74/G84.

RGSPM, RGSPP (F65.1, 0) spindle turning signal

When the rigid tapping is performed, the signal is informed to the PMC whether the current
spindle is CCW (positive) or CW (negative).

RGSPM: 1 spindle CW (negative) RGSPP: 1 spindle CCW (positive)

In rigid tapping, these signals are output when the spindle is rotated. In the mode of rigid tapping,
when the spindle is positioned at the hole or stoppted at the bottom of the hole or R position, these
signals are not output.

In the mode of rigid tapping, when the spindle is positioned at the inter-locked stop, machine lock
or Z axis ignorance states, the spindle does not regard as a stop state, in this case, these signals are
output. These signals are only enabled in rigid tapping, and they are all set to 0 in the normal spindle
control mode.
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RTAP (F76.3): Rigid tapping process signal
This signal informs PMC which has been in the mode of rigid tapping or not. The CNC is in the

mode of rigid tapping currently when the signal is set to 1. °<
This signal can be locked M29, PCC has been commanded the rigid tapping mode, the PMC is (=

then treated with the correspinding logic, and this signal can be replaced the lock of M29, even so, g
the FIN singl of M29 is not ignored still. -
3

3.M1.0larm [lessage Q
Clarm . ] g
No. Display [lontent Explanation g
@

218 |Fail to specify the tool pitch F value in G74 or G84 Fail to specify F value

230 |The spindle feed can not be performed due to the|S value is 0, or S code does not specify.

S value is 0.

231 |S value exceeds the maximum spindle speed|S value exceeds the setting value of data
allowed with rigid tapping parameter 086

232 |Other axis movement codes are specified|Specify a axis movement between M29 and
between M29 and G74(G84. G741G84

233 |G61.0 signal is abnormal in rigid tapping mode Rigid tapping signal G61.0 is not 1 during
performing in G741G84.

234 |Specify M29 repeatedly Specify M29 or it is consecutively specified
more than twice in rigid tapping.

3.[1.[1Program Example

G84 shows an example for the following program
01000 (Rigid tapping example);
GO0 X0 YO0 Z0;
M29 S200;
G84 X10 Y10 Z-10 R-5 P2000 F2 C20;
X20 C40
G80;
M30;

god
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CUAPTIR 4 CONTROIZIFUNCTION of ADDITIONAL AXIS

4.1 General

The additional axis is determined by the struction design of the machine, sometimes, an
additional axis is reluired, for example, the cycle working table, rotation working table. This axis can
be designed as both a linear axis and rotation axis. The basis controllable number of 980MDa is three
axes, the maximum axis is 5-axis (Cs axis included). Namely, two additional axes are added based
upon the original one [J [ the 4" and the 5" axes, in this case, the relative functions of additional
linear axis and rotation axis can be performed.

4.2 Axis Name

The names of three basis axes are always X, Y or Z. The axis name of additional axis can be set
to A, B or C using data parameter No0.202 and No.203.

® Default axis name

When the axis name does not set, the axis name of the 4" one is an additional axis by default;
the axis name of the 5" one is C.

® [Jepeated axis name

When the axis name is same between the added 4" axis and the 5™ axis, PIS alarm may issue.

4.3 Axis Display

When the additional axis is treated as rotation axis, the least incremental of the rotation axis
is 0.010](degree), so the 3™ digit of the decimal is displayed in unit. If it is set to a linear axis, the
display is same as the basis three axes (X, Y or Z). When the 4™ axis is set to a linear axis, the
5" is set to a rotation axis, the axis is displayed at the interface of [related coordinateand
[coordinate [] program[]

THAT AL T 0ABeE NegEan
00000 NOBBOQ | cw i cs cos
Emaas 6o N3o
R 108
TEE. 0
ESEEE. 15ey

RIEEE: 1oy
EEHEE:  100%

CPN=CX
000

o |[MI{#: g
. tNHIETE]:  B:66:68
T chaea Ten Hea
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L FReFE 0Beee Neaeee
(7B A AL FT) (BT ALFR) (FN AR FR)
¥ 8. Bap X 8. Bap ¥ B, ann -
i 8. BAH i 8. Bap i B. Aen o
Z B. BAp z 8. Bap Z B, Aen c
A A, 6aa A B, 6ea A @, aan 3
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4.4 Axis Startup

The Bit 1 (ROSx) of data parameter No.026 and Bit0 (ROTx) of data parameter No.028 are
separately set to use whether the 4™ axis and the 5™ axis is either the linear axis or rotation axis. The
parameter settings are shown below:

0os 000 [lontent

Linear axis

1. It can be switched between metric and inch;

2. All of the coordinate values are linear axis;

3. The stored pitch error compeneation is linear axis.

Rotation axis (Type A)

1. It can not be switched between metric and inch;

2. The machine coordinates are cycled based on the setting value
of data parameter No.189IN0.190. Whether the absolute

0 1 coordinate and relative coordinate are cycled which based
upon the data parameter No.027No.029;

3. The stored pitch error compensation is rotation axis;

4. The movement amount is less than one turn when the reference
position (G28, G30) is returned.

1 0 Ineffective setting (forbidden)

Rotation axis (Type B)

1. It can not be switched between metric and inch;

2. The machine coordinate is linear axis; whether the absolute
coordinate and relative coordinate are cycled which based on
the data parameter No.027No.029.

3. The stored pitch error compeneation is linear axis.

Note[ [/ e start of t'e function of tlle [Is axis[ tle [lit 5 digits (1/[1Sx lof t'le state parameter No. I [ or No.[ 1]
can [Je set (/[ et er t_e function of (s axis is enalled [ [len t[e rotation axis is enalled TI[17x M

4.5 The Additional Axis is [inear Axis

When the additional axes (the 4™ and the 5" axes) are set to linear axes, its functions are same
as the basis three axes.
® [Jealifalle operation
1. Rapid traverse (Positioning): G9091 GO0 X_ Y_ Z A ;
2. Cutting feed: G9091 GO1 X_ Y_ Z_ A F;
3. Skip function: G9091 G31 X_ Y_ Z_ A_ F

god
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4. Reference position return: G282930 X Y _ Z A F_;
5. G92 coordinate setting: G92 X_ Y_ Z_ A_;
6. ManualStep/MPG feed, Manual machine Lero return.
Note![] [en tl_ere is no special explanation in tCe sulseJuent narration_t_e axis names of additional

linear axes are expressed (it (T[]

| 8WN|OA

® Explanations

1. When the additional linear axis rapidly moves or performs, it can be simultaneously
specified with any axes of X, Y and Z. [Jach axis may rapidly move at its customi’ed speed.

2. When the additonal linear axis is performed the cutting feed (G01) or used a skip function
(G31), it can be simultaneously specified with any axes of X, Y and Z. in this case, the linear axis
does not has an individual feedrate F but depend on each axis specified at a same time, which it
is started or ended together with the specified each axis; namaly, the additional axis is shared
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with the basis three-axis linkage.

3. The additional linear axis can not performed a circular arc cutting (G0203), otherwise, the
P[S alarm may occur.

4. The pitch error of additional linear axis and the compensation function of inverse interval
are same as the basis three-axis.

4.6 The additional axis is rotation axis

® Input unit

The pulse el uivlance (namally, the least input unit) of 980MDa rotation axis is 0.011(degree);
the maximum vlaue of output pulse fre[uence is 500K.
When the selection is output based on the direction of pulse adding, it can be inputted a
maximum speed n 60(f(360000833.33 (rev.imin.)

® [Jotation axis speed

The feedrate of rotation axis is regarded the degreemin. as a unit. When the linear axis X, Y and
Z is performed a linear interporlation with the rotation axis, the speed specified with F (mmmin) is the
compound feedrate both X, Y and Z and the rotation axis.

Feedrate calculation: Calculate the rel uired time when the feedrate is performed to the end; then,
the feedrate unit of rotation axis is changed into degreemin..

For example: G91 G01 X20.0 C40.0 F300.0;

The unit of C axis is switched into 40mm from the 40.0 degree. The reluired time to the end is:

VAT (m oo ming)
ooo
The speed of C axis is:
SR Ooam  (degreelmin.)
aooodd

Note![] [en t_ere is no special explanation in tCe sulseJuent narration_t_e axis names of additional

linear axes are expressed [lit[] [1][1

® (e cycle function of rotation axis
The coordinate cycle function of the additional rotation axis setting is enabled, which can be
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avoided the coordinate value is overflowed from the rotation axis; the coordinate value will be
cycled based on the setting value of data parameter No.189/No.190 (the movement amount of

each axis for the rotation axis). -
When the coordinate cycle function of the additional rotation axis setting is disabled, the =
coordinate value may change based on the linear axis, the programming command is also same c3D
to the one of the linear axis; -
Two kinds of coordinates change are shown below: gs’

(1) When the coordinate cycle is disabled: Q
C-axis positive %

WI99°— """ - '1|80° A" 1s|30° 3|6(')3 ______ _9I9F' §

The above-mentioned may occur: 1. The machine coordinate value of rotation axis (Type B)
2. The absolute coordinate value in data parameter No.027
ROAX[ 0 (absolute coordinate cycle function is disabled)
3. The relative coordinate value in data parameter No.027 RR[x_0
(relative coordinate cycle function is disabled)

(2) When the coordinate cycle is enabled:
L | | | L ) C-axis positive
0° 360° 0° 360° 0° 360°
The above-mentioned may occur: 1. The machine coordinate value of rotation axis (Iype A)
2. The absolute coordinate value in data parameter No.027 ROAx[1
(absolute coordinate cycle function is enabled)
3. The relative coordinate value in data parameter No.027 RRIx[/1
(relative coordinate cycle function is enabled)

Note 1: Refer to the Section of “Installation and connection” of the Parameter Explanation of Chapter
Three for the parameter setting of additional rotation axis.

Note 2: When there is no special explanalion in [[Je Jubllequen_narration, the movement amount of each
revolution of the additional rotation axis is expressed with 360°.

® The pitch error compensation function of rotation axis

When the additional axis is a linear axis or rotation axis (Type B), the pitch error
compensation mode is same as the common linear axis. The pitch error compensation function
is performed when the additional axis is regarded as rotation axis (Type A), refer to the following
examples:

® Movement amount per revolution: 360°

® Pitch error pisition interval: 45°

® The compensation position number of reference position: 60

After the above parameters are set, the farthest compensation position number along the
negative rotation axis which equals to the compensation position number of reference position;

The farthest compensation number along positive direction is shown below:

The compensation position number of reference point + (movement amount per
revolution/compensation position interval) = 60 + 360/45 = 68;

The corresponding relationships between machine coordinate and compensation position

number are as follows:

god
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The position error may occur if the total of compensation value from position 6[168 is not 0;
there is not alternative other than to set a same value at the compensation position both 60 and
68. (Because the 60 and 68 are shared a same position at the circle);

The compensation sample is shown below:

NL. 60 60 60 63 64 65 66 60 68
Compensation | [J -0 O 3 -0 -0 -3 O O
value
ERERERER
N Gastis A
+4 1

4590|135 180225270 315, 0145 90 ()

r I
4L | |r L

| -2
J,1 L
—4

0
-

® The reverse interval compensation function of rotation axis

The reverse interval compensation never changes regardless of the linear axis or rotation
axis; however, the compensation unit of the rotation axis is 0.0L° (deg), and the linear axis is
0.000J (mm);

4.1The [ero return [ of rotation axis

The selection axis has four Lero return methods: Lero return method A, B, C and (1. Wherein,
the Cero return methods A, B and C are same as the one of the linear axis. [Inly the [1 is a
special Lero return method for the rotation axis.

® Setting of the [ero return method [

110
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The method 7 is only valid to the rotation axis.
Clero return can be performed for this rotation axis using the mode [ after the 4" and the 5"
axes are set to rotation axes based on the Bit6 of data parameter [10.0[1Jand [Jo.0(IJare set to
(i
fthe 4™ and 5™ axes are disabled or linear axes, then the Bit6 of state parameter [10.077]
and [Jo.0[Jare invalid.

[0T 2] 0] I | RRTL | | | | | | I
[J[1T4 = [z The [ero return mode of the 4" rotation axis is used the mode [ ;
= 0: The [ero return mode of the 4" rotation axis is used the mode A, B, and C.

[0 2 O] I | RRT | | | | | | I
[1LJT5 = [t The Lero return mode of the 5" rotation axis is used the mode [ ;
= 0: The “ero return mode of the 5" rotation axis is used the mode A, B and C.
® The time sequence and process of the Cero return mode [J

[apid

Ulow

The process of [ero return
[l Celect the machine [ero return mode and press the manual positive feed ey, the
corresponding axis moves toward the Cero point at the rapid traverse rate.
[l When the one-turn signal (PC) of servo axis is carried out, the system is decelerated to the
[ero return low speed, in this case, checlthe trailing edge of PC signal.
3. The system continuously and forward operates in the [ero return low speed.
4. When the system meets one-turn signal (PC) of servo axis again, the movement stops,
simultaneously, the corresponding indicator of [ero return end on operator panel goes on. The
machine [ero return operation ends. [n this case, checlthe rising edge of PC signal.

4.8 The [unction of Cs Axis

[eneral
The spindle is treated as the servo feed axis to rotate and position by the position
movement command. [Jun speed is: degree/min., it can be interpolated together with
other feed axes to machine a contour curve.
Increment s stem: the least input increment: 0.0l deg
The least command increment: 0.0Cdeg
[Oxplanation: [JC has two control modes for the spindle.
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® [pindle speed control mode. The spindle speed can be controlled by the speed
command ([Jamely, analog voltage).
® [pindle contour control mode (1 is also called CL[I contour control). The spindle

.
% position can be controlled by the position command (“lamely, position pulse).
g [lo, [1C is required the spindle servo control unit has two control modes for the control of
- the spindle motor
L] ® \When [OC is at the speed control mode for the control of the spindle, the spindle
= servo control unit can receive a speed command issued from [IC to control the
o rotation speed of spindle motor.
3 ® \When [IC is at the contour control mode for the control of the spindle, the spindle
é' servo drive unit also can receive a position command issued from [IC to control the

motor operates to a specified position.

"1C system
Cpindle speed [pindle contour|

control mode control mode

Position command
(Position pulse)

[peed command
(Analog voltage)

[peed control mode [Position control mode

[pindle servo controller

Cpindle motor

[ ]

Set (s contour control axis
'n the C80Ma system, only the additional axis (the 4™ or the 5™ axis) can be set to a Cs
contour control axis. But, two Cs axes can not be set at the same time. Before the Cs axis setting
is valid, this axis must be set to a rotation axis. [1therwise, Cs axis setting is invalid.

[0 2} 6 | | oo | oo [ROSO| oo | o |
[IC[14 =1 The CL axis function of the 4™ axis is enabled;
=0: The C[] axis function of the 4™ axis is disabled.
0004, 00T4: Cet the type of the 4 axis;

11 | ROSH| ROTH |

Cinear | Tlpe [ TCpe [ Invalid
axis rotation | rotation
axis axis
RUTL 0 0 0 0
RIS 0 0 O O
{02! 1] | oo | oo [RosO| o [ o |otm [ROSH| RETO

1IC15 =t The C[J axis function of the 5" axis is enabled.
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Chapter 4 Control Cunction of Additional Axis

=0: The CI] axis function of the 5" axis is disabled.
(005, OOT5: Cet the type of the 5™ axis;

Cinear | TrCpe [ Tpe [ Invalid
axis rotation | rotation
axis axis
ROTO 0 O O 0
ROSO 0 0 O [l

The switch between spindle speed control and (IS contour control

The [1C switching of spindle control mode is performed by the C[/[] signal of PLC.
n the C[1 contour control mode of [IC, the C[I contour control axis, as the common
servo axis, can be performed manually or automatically.

® [rom spindle speed control shifts to the Cs contour control
Cet the CO0 (JOIIL) to [ then the spindle can be set in the Cs contour control
mode. [fl the switch is performed during the spindle rotation, the spindle is
immediately stopped and then shifts.

® [rom Cs contour control shifts to the spindle speed control

Letthe CLILJ (LJOLLIL)) to O, the spindle is then set in the spindle speed control mode.

Confirm the spindle movement command has been ended before shifting, if the shift
is performed when the spindle is being moved, the system will alarm.
The reference position return of [Is contour control axis
After the spindle is shifted to the Cs contour control mode from the speed control
mode, the current position is not confirmed, the spindle should be returned to the
reference position.
The reference position return of Cs contour control axis is as follows:
® Manual reference position return
After the spindle enters the Cs contour control mode, shift to the machine [ero return
mode. The [ero return of Cs axis is performed opening the feed axis and the
direction selection signal +[n ([1100) or —Ch ([1C0C).
® Automatic
[pecify [1[ 8 after the spindle enters the Cs contour control mode, and the spindle
moves to the intermediate point and then return to the reference position.
[Pn (1014) becomes [ after the referece position return is executed.

The operation of [Js contour control axis
[ManualTutomatic(]

[fithe Cs contour control axis has been returned to the reference position, the operation
of Cs axis is same as the common JC axis.
In the spindle speed control, the Cs contour control axis can not be performed.
[therwise, the system alarms.
o, in the spindle speed control mode, it is not permitted the manual operation of Cs by
the P C ladder diagram.

The signal shift of spindle contour control

OON 0200000

Typel] Cignal input
[Munctionl] This signal is used for shifting between spindle speed control mode
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and Cs contour control mode.

When this signal is set to [} the spindle is shifted to the Cs contour

control mode from speed control mode.

When this signal is set to 0, the Cs contour control mode comes

baclto the speed control mode.

The signal shift end of spindle contour control

(Typell CLignal output
Munction] This signal indicates that the controlled axis has been controlled

under the Cs contour.

[Mutput condition] [pindle speed control mode —[10

Cs contour control mode — [ []

[INTJ and spindle servo control unit
The signal shift relationship of the spindle worling

CLIC system “pindle servo controller

N 000 The signal input of
HEj spindle servo|

N Plworling
The signal output off
EEEEN P spindle servo

d B worling

)

Time sequence figure

Oser shifts and inputs
for the spindle worling

(nput shif by the
user

The signal input of
spindle servo
worling

The spindle servo wor(] at the
position mode

A
\ 4

The signal output
of spindle servo
worling

The spindle servo shifts in worling mode

OO0 (0o D

The spindle servo shifts in worling mode |<—>

O CE0 D

[1C spindle control mode switch

1101
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Chapter 4 Control Cunction of Additional Axis

Relative parameter

IEIEREEN | The start speed of acceleration/deceleration of C[ axis |

[lesolution range: 0~5000 ([ Init:deg/min)
(o 0 ] | The acceleration/deceleration time constant of C' axis |

[Jesolution range: [0~4000 (Init: ms)

® The explanation of “two points same”
[Cadius compensation mode is pre-read two bloc[s. Caculate the transit point and perform a path

movement taring 3 position points (the start of the ™' bloc(] the intersection of the =™ and the ™
bloc(s, the end of the 3" bloc(). in this case, two same pointsi may occur in the following items:
(a) The first two points are same when starting.
(b) The last two points are same when starting.
(c) The first two points are same during the compensation.
(d) The last two points are same during the compensation.
(e) The first two points are same during the retraction.
(f) The last two points are same during the retraction.

The [two same points(iis regarded the point as a linear of which approximates to Cero, when the
[two same pointsljoccurs, the transit point calculation can be performed based on the straight line
(point) to straight line (point), straight line (point) to circular arc (point), circular arc (point) to straight
line (point) and circular arc (point) to circular arc (point).
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OOO0OTOR OO ODRO DORODRO

O U0C80MJa provides macro programs which is similar to high level language. [ariable
assignment, arithmetic operation, logical udgment and conditional branch can be reali’ed through
custom macro program. [ is in favor of the programming for special parts, lessens the complex
operation and simplifies the custom program.

| sWwnN|o |

Custom macro programs are similar to subprograms. [lowever, macro program allows variable
assignment, arithmetic operation, logical udgment and conditional branch, which marles it easier to
program the same machining process.
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Macro program body
09011;
XR1ZHY
GE5P9011A1015;
0 and 5 respectively call macro
program and define variables [1] Mariables 17 and ™4 can be
and [4 used to replace the unCnown

movement distance

[t'is easy to machine the screw holes distributed in circles (shown in the figure above).
After a macro program used in circular holes is programmed and edited, it can be performed if the
[1C system has circular hole machining function.

By the following command, programming personnel can use circular holes function.

(165 PplirAaBblll];

p: Macro program number of circular holes

r: Cadius

a: [tart angle of the hole

b: Angle of holes intervals

[: [oles number

(n this way, users can improve the [IC performance on their own. Macro programs can be either
provided by machine tool builder or defined by users.
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Chapter 5 Macro Program

5.01Macro Call

Macro call (1165, [166) differs from subprogram call (M(8) as described below:

[L With (165 or 166, an argument (data passed to a macro) can be specified. M8 does not have
this capability.

[1L When an M(8 blocl]contains another [JC command (for example, (101 [1700.0 M8 P), the
macro program P[] is called after the command (107 is executed. [In the other hand (165
unconditionally calls a macro P[.

3. When an M(B bloclIcontains another [IC command (for example, /0L [1100.0 M8 PL), the
machine stops in the single bloclimode. [In the other hand, (165 does not stop the machine.

4. With 165 or (166, the level of local variables changes. With M(8, the level of local variables

does not change.

® Nonimodal call (116()
When [J65 is specified, the macro program specified at address P is called. Argument (data) can be
passed to the custom macro program.

Cormat: (165 P11 Cargument(;

[xplanation: P [ [J number of the program to be called

(101 [1 repetition count ([1by default, [1to [1111can be specified)
CArgument] (] [1 TJata passed to the macro. s value is assigned to the corresponding
local variables.

(O O O 10 0 (10 O OO 000 0 [ 0 [

M Tl
10001 d 19010 |
1190 [10 (170 [110; O /
0 101 DO 0403005

COOOED CRO D0

7
“6901q 0 g 300 0

D30 TT—— | 199,
\_

COrgument specification: two t[pes of argument specification are available.

Argument specification ¢ it uses letter other than (1, [ (J, [l and P once each. n repeated
specification, the last one prevails.
Argument specification [

Address | Variable Address | Variahle Address | Vanable
numkber numkber number

A #1 [ #4 T #20

B #2 J #5 U #21

C #3 K #0 V') #22

D 7 M #13 W 723

E #A Q #7 X #24

F #4 R #18 Y #25

H #11 5 #19 il ®26
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Note: [/ddresses that need not to be specified can be omitted. [ocal variables
corresponding to an omitted address are set to null.

.
% Argument specification I [Ises A, B, C and 1 [, Ui (i is [1000) and automatically decides the
3 argument specification type according to the letters and the sequence. [Ises A, B, C once each
() .
—_ and uses [J[] and [] up to ten times.
o
o Crgument specification Il
Q@
PN Address | Variable Address | Variable Address | “ariable
3 number numkber number
3 A #1 Kz "2 Jr #23
5 B #2 s #3 7 #24
Q C #3 Jg #14 ls #25
Iy #4 Ky #15 Jg #26
Js #5 15 #16 Kg #27
K #5 Js #7 lg #28
l= Hr Ks #8 Jo #24
Jz #3 lg #19 Kg #30
K #0 Jg #20 = #31
I3 #10 K #21 Jip #32
Jz #11 Iz #22 Ko #33

Note 1: Subscripts of I, (/and [] for indicating the order of argument specification are not
written in the actual program.

Note 2: [irgument I, [| (| do not need to be written in orders. The(l will be identified
according to the present sequence. Cor example: (160117010 71 (12 03 M (M 16 [
(111111 112 (30.The variables are passed as follows:

M-, A0, 16—00, 00—, O0-06, 0MM1-00, 12—0M12, [(30—1;

Cormat: [165 must be specified before any argument.

[ixture of argument specifications | and Il: The [IN[! internalll] identifies argument
specification | and Il. If a mixture of argument specification | and Il is specified, the t[pe of
argument specification specified later tal’e precedence.

[xample
06l (9001 CI1M (0 433 [0 O

[variablel]
#1: 1.2
#2: 2.0
#3: Null
#4: -3.3
#5: Null
#6: Null

#7. 4
A/S B
® odal call ((166) >< <

i i When both 14 and D5 arguments are commanded for [T
[Ince (166 is i locl] ifyin
ce 1166 is ssu.ed to variable # 7 in this example. the later. D5 is valid. bloct specifying
movement along axes is executed. This continues until [167is issued to cancel a modal call.

Note: The format, functions and argument specification of [165 are identical with that of the
1165 (non-modal call). ([Cefer to the introduction of (165 for detailed description).

A

[lodal call nesting: [lodal calls can be nested b(specifiing another (166 code during
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a modal call.
Explanation: [l In the specified [1 1 1bloc(] onllargument is passed, and macro modal call
Uill not be executed.
[l [Jacro modal call can onll/be executed in the blocs [Jith (101 (IO (1L
and
[l Do macro program can be called in a blocl1Jhich contains a code such as
miscellaneous function that does not involve movement along an axis.
4. 115 and 0Jshould not be specified at the same time.
5. Cultiple macro programs cannot be called in (1 blocl]
[l s Lith (105, (11 should be specified prior to arguments and (.
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Sample program

» G65 call (bolt hole circle)

Lreate a macro program for machining holes on a circle. [he radius is | start angle is [I[]
holes interval is [/, holes number is [I[the center of the circle is [1],[1[J [Jommands can be
specified in either the absolute or incremental mode. o drill in the cloc[Tlise direction,
specifl /a negative value for L.

Format: (1[5 L1 0x DOO0Or li Da Db Uh
[J: [ coordinate of center point [absolute or incremental C#[ 4[]
[ coordinate of center point [absolute or incremental [#[ 5[]
[lole depth (#[1D
Lloordinates of an rapid approaching point (#(D
[utting feedrate (#(D
: Llircle radius (#4)
[): Drilling start angle (#()
[J: Incremental angle [¢loc [ lise [lhen negative value is specified[.) [#[ ]
[0: Cumber of holes (#1)
Macro call : 1]
OO0 OO0 o0 o0 0o

005 D0 000 050 000 00 50 100 045 000 050
HIEEE

0o Ba 0

Macro program (the called program): [ ]!
#OHALD OO0 O00000OOO.. Ctores [ codes of LI group
IDFO OO DD O0O0 000 O 00000 dranches to C0in the DL mode
#OATHSITT#AD O O O Dalculates the [0 coordinate of the center point
#ISHBITTH#B 00 0O Dalculates the [ coordinate of the center point
OOWOILD #0000 DO L O L Cintil the number of remaining holes reaches [
H#5UHAHALL#LDD O 0O OO U .Daleulates the hole position on [ axis
H#UOTHISIHATIDF I 0 0000 ..Dalculates the hole position on [ axis
OUODO C#S CHOCHOD C#O0 C#C00 O Drilling after moving to the target position
H#IHOH# D OO0 00O00O0OLO OO Opdates the angles
H#OTHTOD 00000000 O.0.Decrements the number of holes
00D
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OO0 D 0O DU Heturns the [ codes to the original state.
0
[lrgumen_meaning(: #[]store [] codes of [ ]group

<
C:_’ #5 [ coordinate of the next hole to drill
3 #[1] coordinate of the next hole to drill
o
o » G66 modal call
Fe) Sholin alllollol 1[I machine [Thole[][h |h[h(I]
Q
Q)
3
3,
=
«Q
X50,Y65 Dur!’(_ent tool
position
X0,Y23.5 E
—
-
h1 o
——
X100,Y20

Dall format: 1000000 Ha Db Held (the argument in this example is assumed)

Macro program: 0000
000007 000000000,
000000007 DI position
OO0 00000 Dm0 04 0 0000 (iipass the argument, be read(for machining
000 0000 00 DI iposition to hi call macro program thole machining™
OO0 080005 I ITposition to h call macro program 'hole machining(’

000 [T Iinonimovement code, does not call macro program
OO0 0O00rs; mmmmposition to hi call macro program hole machining(]l
O 075 (I T T T Ieancel macro program modal call

OO0 0r50 000 I Ipositioning return

0o

lalled macro program: [/ 1] (machining process)
O 0 OO0 C#0 CRO TS
00,

5.0 Dariables

Un ordinar] machining program specifies a [1 code and the travel distance directll] [ith a numeric

value, for example, (1] and [CITLCL With a custom macro program, numerical value can be
specified directl[] or using variables, for example, #[11] [#[1 1. When variables are used, the
variable value can be changed blprograms or using operation on the [1DI panel.
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® [lepre_entation and uling methodlollariable(’

Differ from argument [datal, variables are considered as the carrier of data, for example, #[|
#1J ] are variables 1, ] 0 are arguments. Data of arguments 0O, D] should be
transferred to variable #1and #[1. When using or programming macro programs, numerical value can
be specified directl] [such as [, I TJor using variables ‘such as C#[17], [#7LJ When variables
are used, the variable value can be changed bl programs or using operation on the panel.

[Che address value of a macro bod[can be specified blJvariables. [he variable value can be set

b[1the main program or be assigned the calculated value Then executing the macro bod[1 [ ultiple
variables can be identified b.’numbers.

[T Jariable representation

0l number sign # follo[Jed b[Ja variable number is sholIn as follo[Is[]

# OO0 0 0,4 00 L Cor example#5, #1017, #0115
(1] Omission of decimal point

When a variable value is defined in a program, the decimal point can be omitted. Cor

examplel [ Jhen defining #(1 .11}, the actual value of variable #[lis [/ [ 1[I

(1] Ceferencing variables

Co reference the value of a variable in a program, specifila [Jord address follo[led blIthe
variable number. [J program [Jith an expression [address[#i or [laddress[#i indicates that the
variable value or negative value is used as address value.

Lor examplel] #1111 [then #1111 [5L}itis eluals to [I[15[1

#0000 Dhen #0000 0 [ it is euals to [0

[41) Ueplace variable numbers [lith variables

When replace variable numbers (Jith variables, # 1 rather than ##1 s used, the [Ifollolled
# means the replacement. Cor example[JJhen #1015, #[15 (1501}
(#1110 and (5 Jare elual. i.e. C# 11— ##LL, [H#1H5 — 5]
OFI T Tand Db are elual.
[lote: Program number ol el 'uence number [] and optional bloc(] [ 1ip number [cannot
be ‘olloled [Jith Cariable[ . For example [[#[], #[ [#1.
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® Variable diCplal’

[Jacro variables 00000 000000
ro. Data o. Data o. Data
N Clull RN RN HEN Cull
N HEARES) AN Clull L7 Cull
N RN NNEN HEN Clull HEN Cull
Lo g [L1] Clull HNE Clull
4 LoD L Cull L Cull
L5 Cull HEN (I ] RN Cull
AN Clull (14 Clull L Clull
o7 Cull (15 Cull 000 Cull
Lo. LI
DI OO0 OO0 0od

1. [In macro variable page, [lullllindicates the variable is null, i,e, undefined. [’he mar(J [ITITII1T1)
indicates the variable value overflols of the range [but the internal stored data malinot overflo[ /L
2. [he value of common variables F# T #[[], #5[1#[ 1 1Ican be displaled on macro variable

page, or be assigned directll/blinputting data on the page.
3. [he value of local variables [#[ | #[ 1 | land s[ stem variables do not have displalIscreen. [] value

of local variable or s( stem variable can be displal ed bl ]assigning the value to common variables.
4. [ariable data rangelintegral tLpel 1114741 T4[TI[1474 1147, real numbertpe: o o™,
0, or o™ oo,

Intergra tipe [ 1474 T [A[T 11474147 real number tpe T ™, o, or .

® [ pellolariablel]
[ariables are classified into four t_pes blIvariable number(

Variable [Tpe o] )
. Function [Jange [lemar!(|
number [ariable
ull [his variable is alllals null. [Jo
u . .
# , value can be assigned to this | LD
variable )
variable.
[ocal variable can onl] be used
Llithin a macro to hold data such as
the results of operations. When the
[ocal

#HOTHOD i poller is turned off, local variables
variable o
are initialiced to null. When a
macro is called, arguments are
assigned to local variables.

CJommon | [Jommon variables can be shared read(]
#OOTH#LD variable | among different macro programs. When the poller is | Critel]

turned off, variables
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are initialiLed to null.

When the poller is

.| displa’
#5#HO turned off, data s
stored
#OOOOCHOS [154, (155 output ead
[tore (154, 155, read all [1]bits of
#O0O ) . onl]
a signal at one time
[ stem .
#HOLTTIHITIS . (154, (155 input
variable — — i . [,[0processed br11T]
[tore (154, (155, rite all [11bits of a
#1110 (4 ) _ Deadr
signal at one time ite
Ctore U505, Crite all [ bits of
#OO . .
a signal at one time
[stem Cool length compensation [ear Ceadr
#OOOOHOOOD i OO0 0000000, 00d .
variable ite
Cool length compensation OO OOO000L 000 CeadIr
#OOOOHOTO 9 P .
ite
[utter compensation [Jear MOOO 0DO0C0O0 000 [eadIr
B4 THOALT P _
ite
Cutter compensation [Jear MOOC 0000000, o0 Ceadr
#OOOHOTO .
ite
Cutomatic operation Deadr
trol 1 #0111 oo ite
con
HOOTTHO4 : :
Cutomatic operation 7 Uead(r
control] #11 4 ite
Che number of machined parts Ceadr
#OOO EEEEEEEEAN ite
000 000 O0n ooy, 070 074,
000 000 00o 0O, 04, gos, “ead
#4111 O, OO 00, O OO | modal [ code group! onl']
O, O, 04, 0os, 0o,
OO, 0000, 007, 0000, 00og
007, OO0, D000 #4000 [lead
modal [ code group [ onl.]
HALL L HALL _
000 0000 #4000 [lead
modal [ code group [
onl]
(04, (B0 #4115 -~ [lead
modal [ code group 5
onl]
000 0000 #4000 [lead
#HACBHALLT modal [ code group [] onl'|
D470, D410, D400 #4017 _ [lead
modal [ code group 7
onl[]
U410 1144, 1410 _ [ead
#4177 modal [ code group []
onl[]
000 00d modal [ code grou Lead
H#H4T g p
N onl]
#4114 o4nsn modal code Lead

aroun
groupE
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4 onlr]
D code Cead
#4117 RN
onl]
[Jcode Cead
#4110 o500
onl]
[J code Cead
#4111 RN
onl[]
[ codel] #4111 Cead
RN
onl]
[JeCuence number(] #4174 Cead
#ATITHATD AR RNE NN
onl]
Crogram number [ #4[15 Cead
AR ENEN
onlr]
[l codel ] #4111 lead
AR ENEN onli]
#ATTTHATTTD
[lcodel] #4111 Cead
RN
onl]
(5 axesl] blocll end pointl] ead
#5111 5156 [or[piece coordinate s[(stemtool | [Tl OO0 000 onl
compensation value not included
[I5 axes[l current position[] ead
#5111 515 machine coordinate sCstem(] tool | L OO e onl'|
compensation value included
[I5 axes, the current position, ead
#504115045 CorCpiece  coordinate  sistem | [TCLOO L0000 onl’]
contain tool compensation value
[I5 axes, slip signal position(] ead
#5011 150156 UorLpiece coordinate si{stem(tool | [Tl 0L onlc
compensation value included
(H5) axesl] tool length ead
#5011 515 [lstem compensation valuel] current | [T OO0 000 onl
variable execution value.
[I'5 axes[lexternal Cor[piece [ero COead([r
#5001 11515 i P MO0 DO00000 00 .
point offset value ite
[I'5 axes, [154 [Jorlpiece [ero CeadIr
#5111 5015 ) -+ (OO DOOO0O0CL 00 .
point offset value ite
[I'5 axes, [155 [Jorlpiece [ero CleadIr
#541.5045 ) -+ (OO DOOO0O0CL 00 .
point offset value ite
[15 axes, [150] [Cor[piece [ero COead(r
#5111 5015 ) P (OO OO0 00 )
point offset value ite
[I'5 axes, [157 [lorlpiece [ero Cead(r
#50111515 ) -+ MO0 0000000 000 )
point offset value ite
[I'5 axes, [150] [lorlpiece [ero Cead(r
#50111515 ) -+ MO0 0000000 000 )
point offset value ite
[I'6 axes, [I501 [Jorlpiece [ero [lead!Ir
#5001 11515 ) -+ (MO0 DO00000 00 .
point offset value ite
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5.L Cull Variable(

When the variable value is undefined, the variable is null. [Jariable #[is alJa’s null, and can be
read onlrl
a, referencing
[he address itself is ignored [Jhen an undefined variable [null variable(iis [uotated.
O hen 000 CullOD Uhen [0
OO0 0000 D#0eluals to 100 D000 000 0000 #0eluals to OO0 D000 00

b, Crithmetic operation
[Cull eluals to [Jin anlcase except [Then assigned b1 ullll.

O hen (00 Cull O O hen (110

#1#1 (assignment) #UHL

"he arithmetic operation result #1| [ he arithmetic operation result #|
eluals tol [ulll eluals to [

##H*5 ##HO*5

[lhe arithmetic operation result # | [lhe arithmetic operation result #/
eluals to [J eluals to [J

#OHOTHD HLOHITH

Che arithmetic operation result #01 | Che arithmetic operation result #[
eluals to [ eluals to [

c. Jonditional expression
Tull differs from D onlCfor 00 and 0.

(Jhen (1L Cull [l hen [}

HOO #1 #HOO0 #1
! !

Lrue [alse

#OLO# #HOO#
! !

[lalse [lalse

#HUUL#O #HUUL#O
} }

[alse [alse

#HUL#HO #HUL#HO
! !

[alse [alse

5.1l ocal Variable[]

[ocal variables are the variables internall] defined in a program. [helJare effective onl] [Jithin

the program, i.e., it is onl(Jcan be used [Jithin the program.

[ local variable #[J that calls macro programs at a certain moment is different from the #7 at
another moment. (Jo matter the macro programs are identical or notlJ [herefore, [lhen macro
program [l is called from macro program (], liLe nesting, the local variables used in macro [ [lill not
be misused in macro [, and Uill not disable the value in macro (1.
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[Isualll] the local variables are used to accept the value passed from argument. [llease refer tol
Urgument [Ipecification( for the relationship betlleen arguments and addresses. [lallattention that,
the initial state of local variable is [[ull, before the local variable is defined [assigned!(.

S
§ ® [Jultom macro program nel ting and local [ariable
) When calling a macro program, its nesting level increases blJone, and correspondingl(] the level
- of local variable increases blJone as [ell.
3 [he relationship betl leen macro program call and local variable is sholin as follolIs[]
¢9‘ Main Program  macro program  MSCHD PrOGram — macro progeam maceo program
) 1=t level 2nd level Frd level dth level
3 I . i
= Macro ‘ A0 | A0 ‘ A0 | A0
- " L~ >
@ program &\ GGSP H..\\ GGSP 9 GG5P \
M99 M99 T M99 M99
0 level 1 level 2 level 3 level 4 level
=1 #1 Hl #1 ]
Local H H / 4 : ;
variable =

® Explanation(]

[l #~#[11local variables [Tllevelare provided in the main program.

1 When a macro program [1llevellis called bl1[1[5, the local variable [TJlevelCis stored, and
local variables #[1 #[11 of the ne] macro program is prepared. [lhe argument replacement is
possible the same as G

3. Each time a macro program (2, 3, 4 levels) are called, local variables (1, 2,3 levels) in

each group are stored, and new local variables (2,3,4, levels) are prepared.

4. When M99 (return from macro programs) is commanded, the local variables (0, 1, 2, 3

levels) stored in @), @) are recovered in the state as they are stored.

5.2.3 Common Variable

Common variable is the global variable defined within the system. It can be used in any program.
That is to say '#[1/] [Ised in a macro program is the same as the one [Ised in another macro
program. Thereforel the arithmetic operation res_ It of common variable #11]in a program can be
[’sed in another program.

In the system, there is no special regulation for using common variables. #100~#199 is the

variable group without power-off memory function; #500~#999 is the variable group with powerloff
memory function, i.e. data are stored after power-off.

o
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Chapter 5 Macro [rogram

[lystem variables are used to read and write CIC internal data, such as tool length
compensation value, tool nose radius compensation value. [lome system variables can only be read.
Llystem variables are the basis of automatic control and general-purpose machining program

development.

e [(nlerlale [ilnal

The macro variable corresponding to interface signal is the
el change signal between [1[C and custom macro program.

Variable [Jo. | (' n(Tion
#1000~#101 | O 10+bit signal can be sent from the [IIC to a
5 custom macro. [Jsed to read signal bit by bit.
[ 1Ckbit signal can be sent from the [I[C to a
#1032 custom macro. [Ised to read al 101bits of a signal at
one time.
#1100~#111 (1 1(+bit signal can be sent from .the.JLC t.o a
5 custom macro. [Ised to read and write signal bit by
bit.
[ 1[(+bit signal can be sent from the [I[IC to a
#1132 custom macro. [[sed to read and write all 1] bits of
a signal at one time.
[ 32-bit signal can be sent from the [IIIC to a
#1133 custom macro. [sed to read all 32 bits of a signal at

one time.

[lole[[lea’e reler [0 [Tle GSK980TD PLC User Manual or Te rela’ion [ Ji[[1be[lleen ariable’

anlJ (] [ilCnalll

e (ool lomlen[alion [alle

tool compensation value can be read and written

Comilen(] | (ool len1 Clom[en[alion ClTer

alion [Jo. Com[en[alion
[Jeome!ril Dear (1) | Jeomelril] | [lear ([1)

(m QD)

01 #2201 #2001 #2101 #2401

02 #2202 #2002 #2102 #2402

03 #2203 #2003 #2103 #2403

0.

31 #2231 #2031 #2181 #2431

32 #2232 #2032 #2832 #2432
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[J[lomaliJoleralion [on(rol

The control state of automatic operation can be changed

Variable Variable Uinlle blo[1] Com(llelion ol!an
lo. [alle aliliarl [[In[lion

0 Enabled To be awaited

1 [lisabled To be awaited
#3003 .

2 Enabled [lot to be awaited

3 [lisabled [lot to be awaited

Lole [l [len [le LollerillrneJon[ e [allle olllill _ariable il] [l
[ole 201[] [Jen Linlle blo1J (1ol il] enablel] M1 il (ITM[Te [Tae o[l
(313 (an [JJanle [Tle e[e ]l lion ol [inCle blo[1 7 [To[l

Uole 3[1[J Cen Linlle blo1 (el il Difable ML i TCinCle blo]
[To] olJeralion il nollerformel]l e en i(lTe [inCle blo [TIi il (el
o [J[].

[Jole (11 len a [Jaillor [Te Com[lelion o alliliar(] (IInTion [T [ an(]
0 MnTlion il no I elilie]'rolJram ele[ [ion [ro eel][][0 [Tl ne[]]
blol_ belore omllelion ol alliliarl [Mn[lion[lL [llo Lillribllion
Com[lelion Cilnal U0 inoUo ML

3
=
3
®
O
-
£
o
i
0
3
3
5
O

Variable Jo. | Variable Ceel] Dol Ceelrale Orallel]

[alle olerrille

0 Enabled Enabled Enabled

1 Disabled Enabled Enabled

2 Enabled [isabled Enabled

3 [isabled Cisabled Enabled
#3004 4 Enabled | Enabled “isabled

5 Cisabled Enabled [lisabled

O Enabled Cisabled [isabled

0 Cisabled Cisabled Oisabled

[ole 1] [en [le (oller il rneJonllle "allle o[I[Till Cariable i(][L

[ole 20J[] [en [eel] ColJ il [iCableiCl[Tle [eel] [Colll blTon il [ell
ColIn[]Tle mallline [0l in [Te [inCle blo Mol mole.
DoJeler[inCle blo1] [Tol] olJeralion il noll[lerlormel] [I[len
[Te [inlle blolT'moe il [iCablel [Ji(l] Cariable (31 3.

[ole 301 [len [Te [eel] Colllill liCableJil1[Te [eel] [oll] blllon il
Lre"el] ('en relealell[lle ma_lline [oell noJLlo[lroLram
elelion Conlin(ellanl] [([le mallline ol alllle LirCblol]
[ere [ee[] [olliClenable [ Te [eel] (ol lam[1il] 1]

[ole [ [en [eelrale olerrile i(] [liCable[1Jan olerrifle o 1[I il]
alJal1] allliel] refJarCle[] o[l [Te [ellin[] ol] [Te [eelrale
olerrile.

Uole 5[] [en e[alll[lol] (el lJil] LilableJUno elall [0 [Iell]il]
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malle elen in blo ] in(1llin[] (Tole [JLi[l] [lo nol![erlorm

LN .
S
O
e [IUmber ol mallinel[l [ar] The number of machined parts can be read and written. ?D
Variable [On(Tion O
lo. ]
#3901 Cumber of machined parts ‘3‘
-
Y
e [Jolal informalion g
Modal information specified in blocl s up to the immediately preceding bloclican be read. 5
O
Variable [In[Tion
lo.
[roup 1 (1100, (101, (102, (103, [1[3, (1[4, (1[0, (101,
#4001 Ore, 08, 0, 0ms, oo, 0o 0m, 0110, C111,
0112, 0113, 0114, 0115, 10134, 11135, 0130, 131
130, 11139)
#4002 Lroup 2 CLMLL 10 119)
#4003 [lroup 3 (1190, (191)
#4005 [lroup 5 (1194, 1195)
#4000 Llroup (1 (1120, [121)
#4000 Lroup [1 (1140, 141, 1142)
#4000 Llroup (1 (1143, (144, (149)
#4010 Llroup 10 (J9L} [199)
#4014 Llroup 14 (1154, (155, (150, [150, (150} [159)
#4100 [1 code
#4109 [1code
#4111 [1 code
#4113 M code
#4114 OloclIselluence number
#4115 [Jrogram name
#4119 (1 code
#4120 T code
e Clrrenllolilion Llosition information can be read.
Lleall
Variable [o. O0n[Tion Lrin]
molemen(]
45001~#5005 Wc.>rEpiece coordinat.e system bIlocD end Enabled
point (tool compensation value not included)
45021~#5025 Machi-n.e coordinate systerT] current “isabled
position( tool compensation value

god
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included)

#5041~#5045

Worlpiece coordinate system
position (tool compensation value included)

current .
[lisabled

#50011~#5005

Worlpiece coordinate system slip signal
position ( tool compensation value included)

Enabled

#501~#5005 Tool length compensation value

[lisabled

el el llion ralller
Com[enlalion [alle il elJin [ariable[ 1[5 1 ~[515.

[ole [1le HrJLillilIrom (][0 5[ rerellen(llan ali ln_mber.
[lole 2[/ [ e [ool len Il lom[enlalion [allle [[rrend] [l ell [or

[llan [lTe immelialell] [relelinl! (ool

5
L]
3
®
O
Ll
=
o
\_7‘
o
3
3
=
Ol

e [lor lliele [oorl inale (I //em oml_enlalion [alle

orlllie[e [oorlinale [ I lem lom[len_alion [allle [an be reallanl!Jrillen.

[lariable [lo.

[unction

#5201~#5205

The first to the fifth ales elternal worl piece [ero
point offset value

#5221~#5225

The first to the fifth ales (154 wor[piece [Lero point
offset value

#5241~#5245

The first to the fifth ales (155 wor[piece [Lero point
offset value

#52(N~#52(5

The first to the fifth ales 15 worlpiece [ero point
offset value

#521M1~#525

The first to the fifth ales (15 1wor[ piece [ero point
offset value

#5301~#5305

The first to the fifth ales (15 1wor[ piece [ero point
offset value

#5321~#5325

The first to the fifth ales (159 worl piece [ero point
offset value

5.3 [rithmetic and Cogic [Iperation

® Macro programs in both traditional [1[5 [] format and statement format are

compatible with (1119 0M[a.

[Isers can_alternatively select one of them for programming. This males

programming more convenient and fleLible.

® [lease strictly observe the formats and specifications in the following

[Urithmetic and [ogic [Iperation[table.

Urilllmelillan’] Collil][I[eralion

COn(Tion Dalemenlormal] [ralifional [J[50] lorma’]l | [emar(]

Cefinition, assignment #i L # C05 1 C#i O#0

Cum # OH#HIT#D 005 02 U# D#HIT#HD [ogic operation is
Cubtraction #i O#H-#O 005 O3 U# D#HIT#HD performed on binary




Chapter 5 Macro [rogram

Multiplication #U#H LIE5 4 L# U#LIT#D numbers bit by bit.
[livision #i U#THD L5 U5 L# #LL#D
oo #i O#OO #O U5 U111 C# D#HID#HO
[l #i O#OOO #O U5 U012 CH#i D#D#D
oo #i O#LOOD #O U5 U013 CHi U##D
[Cuare root #l OOOOT [#0 05 021 [ D#D)
[bsolute value # o000 [#] [10B 122 [#i U#1
Counding off #0000 [#0 005 023 T# D#D
Counding up #0000 [#] 005 D2400#i T#
Counding down L5 125 [ I#1]
. #looio [#0] .
Cature logarithm LIC5 200 L#i L#D
E[ponential function #lorn [#d L5 200 L L#D
# OECD [#0
Line # OO0 [#] 005 031 C#i O#O [In angle is specified
Lrcsine #iooo [#0 O[#0] 05 1132 T #D in degree. 90
Cosine #i0CO0 [# L5 133 L# LI#1D degrees and 30
[rccosine #0000 [#] (115 134 u#! L#L minutes is
Tangent ) 005 U35 C# #0 represented as 90.5
Crctangent Moo [#0 005 D30 # D#IT#D degree.
# O0To0 [#0 Ol#0]
Conversion from UCL to UIL | #i D Ol0 [#0] U5 041 C#i U#0 [lsed for the signal
Conversion from Ul to OCL | # co [#0] [0 42 [#i U#1 elchange to and
from IC.
[nconditional branch OOTO #i 005 OC0 C# D#IT#D Clease note that #O

Eluals to branch

[Jot eluals to branch
Creater than branch
Cmaller than branch

I @# ED#) 00T #
|0 (#i DE #0) 00T #0
|0 @ 0T #) 00T0 #0
|0 @ T#)OOTO #
10 (

005 O T#i D#IT#D
005 D02 T#i D#IT#HD
005 DB T#i D#IT#D
LICS L4 C#i D#LL#D

is the slip signal in
macro statement
and [#i is the slip
signal in traditional

Oreater than or eluals to #HOEH#) OOTU#D | OB LIS L# L#LL#L L1050 format.
branch LIES DL C# D#LL#D

[maller than or eluals to | ILI(#i LE#) UTO #0J

branch

[iser alarm [lone (05 199 T#i 0<P<100

5.3.1 Tranditional Format

If traditional G65 H format is used for programming, only limited operations and jump command
can be specified by it. The currently used H operation needs at most 3 operands, so the
corresponding operation can be completed when the needed variables (or constants) are obtained in

a block.

® General format
165 Hm P#i

Q#j R#k ;
m: 01~99 means operation command or jump command function

#i: the name of variable that stored the operation result
#j. operand 1; it can be constant.
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#k: operand [ it can be constant.
Oeaning: #i # o #k
L [perational sign, designated by Hm
(Dfample) G65 Hm  P#100 O#101 #1000 0 #100 O#101 o #1000 5
G65 Hm [#100 P#101 015 0O 0O #101 0150 #100 ;
G65 Hm [O#100 0100 P#10000 O#1000#100 o (100 ;
Cote 11JG65 H [TTolld (e Clommanded [rior to olleration or jiIm[ Clommand.
[lote [TI[1len P Code il flommanded in G65 [lol k[ IG65 P mean’l malro [roram [all. H
mean(]ar ]/ ment. [Jo ol eration or jim[] [ lommand i erformed.
Llote 311t molt (I delimal n_m_er(] of t_ e [on(tant delimal [art ‘an e ol tained for
roCndin(l. 3 dillit nCmer1an e diflafed in tCe [Jindo(].

m
=
O
3
®
m
o
h
o
o
0
3
3,
5
0

® [Jode fln tion e[/ lanation
(1) Cariable value assignment, # = #[J

G65 H 1 P# | Q#

(erample) G65 HO1 P#101 (1175; #101 = 105)
G65 HO1 P#101 [1#110; #101 = #110)

G65 HO1 P#101 #1007  (#101 = #100)

(L) Lddition operation #l = # + #[
G65 HiI| P# Q# R# ;
(elample) G65 HOL! P#101 (#1001 [15; (#101 = #1001 + 15)
G65 HOII P#101 (#1110 (#1003 (#101 = #110 + #1010)

(3) Cubtraction operation #l = #01 — #[
G65 HI3 P# Q# | R#l;
(efample) G65 HO03 P#101 (#1010 [#103; (#101 = #1000 — #103)

() Ciultiplication operation  #1 = #[I[1#[
G65 HII' P# Q# | R#;
(elample) G65 HOLI P#101 (#1001 [#103; (#101 = #1001 11#103)

(5) Livision operation #1 = #[[1#[
G65 HI5 P# Q#[| R#[;

(eLample) G65 HO05 P#101 [U#100 [#103; (#101 = #1000 J#103)
[lote[ Tl e dililor #k (annot [le [[ ot er(lile an alarm o[ [ [l

(6) [0 operation #l = #1 000 #[
G65H11 P#  Q#] R# ;
(eLample) G65 H11 P#101 (#1000 [(#103; (#101 = #1000 11 #103)

(0) UL operation #1 = #0100 #0)
G65 H1l] P#| Q#| R#;
(eCample) G65 H111 P#101 (#1000 [#103; (#101 = #1000 000 #103)

132



"lhapter 5 [Tacro Program

(D) OO0 operation #1 = #0 000 #0O
G65 H13 P#| Q#| R#[;
(efample) G65 H13 P#101 (#1000 [#103; (#101 = #1000 OO0 #103)

(9) [ uare root 0= 00
G65 H1 P# Q#;

(eLample) G65 H(1 P#101 L#10L; (#101 = \/ﬁ)
[lote[ tlle radiland #/annot (e ne[ atil e[ ot ler_liCelan alarm o[ [ I Il

(10) Ubsolute value #l = | #0]
G65 H[I| P# Q#[:
(elample) G65 H 11 P#101 100:  (#101 = | (100]  #10101107)

(11) Jounding off #1 = LIOOC#ICL D0 off the first decimal)
G65 H3 P# Q#;
(elample) G65 HIB P#101 [11.0859; (#101 = 1.0859 #101111)

(10) Doundingup  #l = LP#H 1
G65 H(I| P# Q#;

(13) Counding down #l = [l #[1J
G65 HI5 P# | Q#;

[Jith OO0, when the absolute value of the integer produced by an operation on a number is
greater than the absolute value of the original number, such an operation is referred to as rounding
up to an integer. [Jonversely, when the absolute value of the integer produced by an operation on a
number is less than the absolute value of the original number, such an operation is referred to as
rounding down to an integer. [le particular careful when handling negative numbers.

(LLample) suppose that #1001 #1 (1.1
[ hen #3_IP#1Lis elecuted, [ 10 is assigned to #3
[ hen #3010 #1 s elecuted, 1.0 is assigned to #3
[ hen #3[P#[Iis eecuted, (1.0 is assigned to #3
[ hen #3 I #(Tis elecuted, 1.0 is assigned to #3

(10) Datural logarithm #1 = [ #(1]
G65 H 6 P# Q#;

(eCample) G65 H(6 P#101 O#105 (#101 = LO#F#10D
[ote[ I [len t[e antiloarit_m #j i(] Lero or CmallerCotJer_JiCean alarm i(Ji(1 1 Jed.

(15) OCponential function #| = OP#[1]
G65 HiI] P# | Q#;
(efample) G65 HII1 P#101 (#1005 (#101 = 0P #100D
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(16) Lline  #l = UIL#LL (unit: deg)
G65 H31 P#IQ#[:
(eLample) G65 H31 P#101 [U#103;  (#101=0LIU#1030)

(10) Cresine #1 = DOOIOFD
G65 H3[] P# Q#[];
(efample) G65 H3[ P#101 [D#103; (#101=0010F1030)
[lote 1111 [len tlle [ILIT Llit of Carameter [10.. 15 i/ etto [[tile ol tl It ranle i I 1[I}
[l ent e [IL'T Lit of Jarameter [Jo.[N5 il etto 1 tlle ol t I tranle ilJ I I]]
[ote (Ir(Iine o lerand 1 annot e[ eed t['e rane 1Mot erJiCelan alarm ilJi_ [ led.

m
=
O
3
®
m
o
h
o
o
0
3
3,
5
0

(10) Crccosine #1 = L L#LL (unit: deg)
G65 H33 P# Q#
(eLample) G65 H33 P#101 0#103; (#101=00L #1030

(19) Crccosine #1 = OO O#T
G65 H3[] P# | Q#;

(eLample) G65 H3L P#101 [#103; (#101=0C000 #1030
ote 1 r[ o ine ol erand [/ [annot e[ eed t[ e ran_e 1Mot er_lilellan alarm illill [led.

(LO) Tangent#l = TLIL# [ (deg)
G65 H35 P# Q#L;
(elample) G65 H35 P#101 (#103; (#101=TLL #1030
[lote #[ [ annot e e[I'lal to [Tr+1m/2 (K=0, 1, 2, £3 ...) , otherwise the result is wrong.

(21) Arctangent #1 = ATAN [[J]/[OK] (unit: deg)
G65 H36 P#l Q#J R#K;
(example) G65 H36 PL101 QU103 R3;  (U101=ATAN [J103] /[3])
Note 1: When the NAT bit of parameter No.015 is set to 0, the output range is 0° ~ 360°
When the NAT bit of parameter No.015 is set to 1, the output range is -180° ~ 180°

(22) Conversion from BCD to BIN LIl = BIN[J]
G65 H41 P#l Q#J;
(example) G65 H41 PL101 Q102; (0101 = BIN[102])

(23) Conversion from BIN to BCD (I = BCD[J]
G65 H42 P#l Q#J;
(example) G65 H42 P 1101 Q1102; (1101 = BCD[102])

(24) Unconditional branch
G65 H80 Pn; Pn: sequence number
(example) G65 H80 P120; (Go to N120 block)

(25) Equal to conditional branch
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G65 H81 Q#l R#J Pn; Pn: sequence number, can be [ariable
(example) G65 H81 Q#101 R#102 P1000;
[ hen #101 equals to #102branch to N1000 blockor execut in order]

| swnjo

(26) Not equal to conditional branch
G65 H82 Q#l R#J Pn; Pn: sequence number, can be Cariable
(example) G65 H82 #101 #102 C1000;
[1hen #101 does not equal to #102[ branch to N1000 block or execut in order(]

(20)) Greater than conditional branch
G65 H83 Q#l R#J Pn; Pn: sequence number, "ariable

(example) G65 H83 Q#101 R#102 P1000;
[ hen #101 is greater than #102branch to N1000 block T Then #101<#102execut in order[]

U
=
O
«Q
=
Q
3
3
>
«Q

(28) [Imaller than conditional branch
G65 H84 Q#l R#J Pn; Pn: sequence number, [ariable
(example) G65 H84 Q#101 R#102 P1000;
[1hen #101 is smaller than #102[ branch to N1000 block! or execut in order(!

(20) Greater than or equals to conditional branch
G65 H85 Q#l R#J Pn; Pn: sequence number, "ariable

(example) G65 H85 Q#101 R#102 P1000;
[ hen #101 is greater than or equals to #102 branch to N1000 blockor execut in order(]

(30) Umaller than or equals to conditional branch
G65 H86 Q#l R#J Pn; Pn: sequence number, [ariable
(example) G65 H86 Q#101 R#102 P1000;
[1hen #101 is smaller than or equals to #102[ branch to N1000 block[ or execut in order(!

(31) P/ alarm issued
G65 H[] Pn; Pn: sequence number, [ariable (alarm No.=n +600)
(example) G65 HLL P15;
P/J custom alarm 615 is issued(]

5.3.2 [1acro [tatement

The operations listed in [Arithmetic and [ogic [Iperationtable can be executed in program(The
expressions right to the operator contain constants and (or) variables that consisting of functions and
operators[The variables #[and #k in the expression can be assigned as constants[ The left variable
(the first variable) can be assigned bl Jexpression[The macro statement is more intuitive‘convienent
and flexible[lt can perform compound operation and multinesting[llometimes[Ja macro statement is
equal to several tranditional G65H macro programs(’

® General format

Please refer the statement format in the [Arithmetic and "ogic [Iperation(table for editing
macro statement(’
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® [Jacro program elliting

In program editing mode or [1ID model b Ipressing i%:;r iﬁ;ﬂr kelT] macro
editing state can be slitched or inserted(’
Uifferences of . Processing of letter | Input of special
Automatic space .
two states O signs
[ hen editingspaces are | Press [ to sllitchl pecial signs cannot
Insert state automaticallll added to | coplTdelete programs be input
identif( Ithe [Jords!(]
[Jacro  editing | space are not | Input as a letter (1177 [pecial signs can be
state automaticallC’added input

® [I[planations
1CAngular unit
The angular units of function DINCCLO OCADINCACOOCTAN and ATAN are degreel I or
example L1030 ~ means 90.5 degree.

2, ARCSIN # i=ASIN[#]]
i. the solution ranges are as indicated below
when the NAT bit of parameter No.015 is set to 0: 270°~ 90°
when the NAT bit of parameter No.015 is set to 1: -90°~ 90°
ii. when the #j is beyond the range of -1 to 1, P/S alarm is issued.
iii. a constant can be used instead of the #j variable.

3,ARCCOS #i=ACOS[#]]
i. the solution ranges from 180°~ 0°
ii. when the #j is beyond the range of -1 to 1, P/S alarm is issued.
iii. a constant can be used instead of the #j variable.

4, ARCTAN #i=ATANI[#/[#k]
Specify the lengths of two sides and separate them by a slash /.
The solution ranges are as follows:
When the NAT bit of parameter No.015 is set to 0: 0°~ 360°
[Example] when #1=ATAN[-1]/[-1] is specified, #1=225°

AY

When the NAT bit of parameter No.015 is set to 1: -180°~ 180°
[Example] when #1=ATAN[-1]/[-1] is specified, #1=-135°

o
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ii. A constant can be used instead of the # j variable.

5. Natural logarithm #i=[ N[#]]
i. Note that the relative error may be greater than 10
ii. When the antilogarithm #j is [Cero or smaller, P/S alarm is issued.
i . A constant can be used instead of the #j variable.

6. Exponential function #i=EP[#]
i. Note that the relative error may be greater than 10°8.
i. When the result of the operation exceeds 3.6511 0" [Jj is about 1100) an overflow
occurs and P/S alarm is issued.
iii. A constant can be used instead of the # j variable.
7, ROLINL! function
When the ROCINL function is included in an arithmetic or logic operation command, |
statement, or WIILE statement, the ROCNL function rounds off at the first decimal place.

R RERRINE

When #1=ROL[NL[I[#2] is executed where #2=1.2345 the value of variable #1 is 1.0.
When the ROLINL! function is used in NC statement address, the RO[LIN[I function rounds
off the specified value according to the least input increment of the address.

8. Rounding up and down to an integer

With CNC, when the absolute value of the integer produced by an operation on a
number is greater than the absolute value of the original number, such an operation is
referred to as rounding up to an integer. Conversely, when the absolute value of the integer
produced by an operation on a number is less than the absolute value of the original
number, such an operation is referred to as rounding down to an integer. [le particular
careful when handling negative numbers.

U0 omd

Suppose that #1=1.2, #2=-1.2

When #3=01P[#1] is executed, 2.0 is assigned to #3.

When #3=LI[[#1] is executed, 1.0 is assigned to #3.

When #3=11P[#2] is executed, -2.0 is assigned to #3.

When #3=0111[#2] is executed, -1.0 is assigned to #3.

LI DO o0 o0amoo
1. Cunction
2. Operation such as multiplication and division ([ /, AN
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3. Operation such as addition and subtraction (L}, -, OR, LLOR)

Sxample) #1=F2+#37SINF];

m, and [3 indicate the order of operations.

D O OO0 Ooam

[rackets are used to change the order of operations. [rackets can be used to multinesting.
Note that the sl uare bracket [, ] is used to enclose an expression(_the round bracket (,) is used
in comments. When the priority is not defined, it is advised to use sl uare bracket to enclose.

5.4 [ranch and Repetition

In a program, the flow of control can be changed using the [1OTO statement and I[] statement. Three
types of branch and repetition operations are used:

1. LIOTO statement [unconditional branch(

2. |1 statement [conditional branch: 1170 TOIENT 0

3. WUILE statement [repetition WUILED [

I O DOoOommoood Moo M O 00 diood Com
[lo to the block with se[uence number n. when a se_uence number out the range of 1~99999 is
specified, an alarm is raised. A sel uence number can also be specified using an expression.
U UOOTO  n; n: seluence number (1~99999)
OO o 00TO 1; JOTO #101;

LI D OO0OMmoOHo MooD i 0a0io 0o

Specify a conditional expression after I[1

(L0 [0e Crmic) [conditional expression] [1OTO n;

If the specified conditional expression is satisfied, a branch to se[uence number n occurs. If the
specified condition is not satisfied, the next block is executed.

Qoo 0o

If the value of variable #1 is greater than 10, a branch o sequence number
M2 accurs.

fion is not sa-
fisfied Processing If the: condition is satisfied

If the condi- EIF F1GT10]GOTO 2 ;

N2 GO0 G91 X100 ;

D000 (I [ 10 [conditional expression] TCENCmacro statement(’;

o
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If the specified conditional expression is satisfied, a predetermined macro statement is executed.
Only a single macro statement is executed.

HIENERNIIE

I-[#1 EC #2] TOEN #3=0;

If the value of #1 and #2 are the same, 0 is assigned to #3Lif not, no execution will be performed.

U O OO0 OO0 0omoamd

UHooImorooomoomooD ooommoooodomoomo b o0 mom oo 0 oo bom 00d m

HOOmomd 00 UM 0od O 00amom 000 000oimom 000 0 000 00 00000 [ 000 m oo

HOOmOOmo OO0 00 0000 oD D0 Doamo s

000 mIOin 98010 [a, operators in the following table are used to compare two values to
determine whether they are elual or one value is smaller or greater than the other value.

OO0 Ok 10 [3002] L OTO 200t means if 3 is not el ual to 2, branch to N2 block

L HOImo 0 oo

Edor == Elualto (=)

NE or [ Not eualto (#)

T or [ [reater than C (D

OEor = Creater than or elual
to (2)

(T or[J Lessthan (LD

[Eorl= Cess than or elual to
()

O
O
=
0
O
O
O
H

0o O O

0 [#101=7.22] TUEN #101=SIN30Cit means, if #101 is greater than 7.22, the expression
after TUEN is executed, i.e., assign Sin 30°to #101.

OO0 000 oI The sample program below finds the sum of number 1 to 10.

09500
#101=0 Initial value of the variable to hold the sum
#102=1 initial value of the variable as an addend

N1 [C[#102 0T 10]0OTO 2 [ [ Lranch to N2 when the
addend is greater than 10

#101=#101C#102 0O [ calculation to find the sum

#102= #1021 [J 1 Nextaddend

[HIOTO 1 [ [ Uranch to N1

N2 030 [ O End of programSum of number 1 to 10

o
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[ O 000ommo (0 000 00000 000

Specify a conditional expression after WIIICE. While the specified condition is satisfied, the
program from O to EN(] is executed. If not, program execution proceeds to the block after EN[.

O
% 0000 O
E WUILE [Conditional expression] [1Om; (m=1,2,3(!
O
Program
O If the condition is If the condition
E not fulfilled is fulfilled
\E P>
O
= END mO
O

OOOmMOOImOC-While the specified condition is fulfilled, the program from 1O to ENT after WIILE is
executed. If the specified condition is not fulfilled, program execution proceeds to the block after
ENLI. The same format as the I[ statement applies. A number after [/O and a number after EN] are
identification numbers for specifying the range of execution. The number 1, 2, and 3 can be used.
When a number other than 1, 2, and 3 is used, P/S alarm occurs.
L0 The identification number (1 to 30Jin a (1O, ENLI loop can be used as many times as
desired. Note, however, when a program includes crossing repetition loops [overlapped [1O ranges/,
P/S alarm occurs.

3. DO loops can be nested to

1. The identification numbers
a maximum depth of three lev-

(1t 3) can be used as many

i [ els.
times as required. S WHILE[...1DO1:
— WHILE[...]DO1; :

— WHILET...]DO 2,
— END1; WHILE[...]DO 3;

:

— WHILE[...]DO1;

o
— END1; — ENDZ:

— END 1

2. DO ranges cannot overlap.
4. Control can be transferred to

WHILE...1DO1; the outside of a loop.
WHILE[...]DO1;
WHILE[...]DO2; _E IF[...]GOTON:
END1: END1;

—

END 2 ; 5. Branches cannot be made to

a location within a loop.

—— IF[...]GOTOnN;

WHILE[...]DO1;
*E Mn...;
END1;
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5.5 [Tacro Statement and NC statement

The following blocks are referred to as macro statements:
e [locks containing arithmetic or logic operation (=[]
e [locks containing a controlling statement [such as [1OTO, O, ENCI1 [J
e [locks containing a macro call command. [such as [165, [166[]
[locks other than macro statements are referred to as NC statement.

UMD O 00D oo O[O 000 0 oomama

Custom macro program are similar to subprogram. They can be edited, registered and used in
the same way as subprogram. (198 can call a custom macro program, but cannot pass arguments.
[sually, the macro program is provided by tool builders, but it can also be programmed by
customers. It is not necessary for the customers to remermber all related commands in macro
programs besides codes that call macro programs.

U I ey

LS I I 1 A

In cutter compensation C mode (1141, [142[, in order to calculate the transmission point, NC
prereads the next block. The processing way is not the same as general NC statement.

When a macro statement is executed as a single block, it is the block that does not involve
movement. And, [ 00 0 OO0 0 00000 OO0 DO000m 000 0ooo0mmo tstrictly speaking,
such block involves 0 distance of movementL

» [ump ([JOTO,[1O,ENID

In cutter compensation C mode, when jump command (L OTO, LIO, ENL) is specified, P/S
alarm occurs.

» When the move command adopts variables

In cutter compensation C, when the move command (such as (101, [ #101[adopts variables, P/S
alarm occurs. [lecause cutter compensation C mode is block preread mode, the end point of the next
block is essential for calculating the current transmission point position. Specifying [#101 (an
unknown dataldoes not enable a correct calculation of the current transmission point.

e [0 OIhOO DO0IOmmd o O
In 0 CJl mode, macro programs can be specified, but macro program call cannot be executed.

® [ [

A [/ lappearing in the middle of an [ expression( | enclosed in brackets [ ] on the right-hand side
of an arithmetic expression(iis regarded as a division operatorLit is not regarded as the specified for
an optional block skip code.

® [
A reset operation clears any called states of custom macro programs and subprograms, and
cursor returns to the first block of the main program.
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6.1 Application for Cutter Radius Compensation

U O/

[Jenerally, the parts machining process is programmed according to parts drawing in one point
on a tool. As for the tool used actually, because of the processing or other reuirement, the tool is not
an ideal point, but an arc only. The position offset exists between actual cutting point and ideal point
when the cutting feed is performed. It may cause over cut or undercut, so the part accuracy will be
affected. So, the cutter radius compensation can be used to improve the part accuracy in machining.

The path of part figure can be shifted by a cutter radius, which this method is called [ type tool
compensation! this is a simply method but the movement path of next block can be processed only
after a block is performed, so the phenomenon as over cutting will be generated at the intersection
point of two blocks.

In order to settle the above issues and eliminate the error, the Tool compensation C should be
setup. When a block is read in, the tool compensation C is not performed immediately but the next
block is read in again. Corresponding movement path is calculated according to the point of
intersection of two blocks [conjunction vectorl] The tool compensation C performs more accurate
compensation in figure because two blocks are read for processing in advance. See the [ig. 6-1

[ig.6-1 C type cutter radius compensation

UMD 000 0O00Oamo OO0 OO

The radius value of each tool should be set before tool compensation C is applied. Tool radius
compensation value is set in the OLUSET page [table 6-1[) this page contains tool geometric radius
and tool radius wear. There into, [J is the tool compensation value, when the bit 1 of bit parameter
No.003 is 1, the [J is compensation value input by diameter. If the bit 1 of bit parameter No.003 is O,
the [ is compensation value input by radius. The following explanations are all indicated in radius
compensation value if not especially pointed out.

Table 6-1 Llisplay page for CNC cutter radius compensation value

g
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00O 0000 0mm (0D | O 00amo () 0000 0mm (0D | O 00amo (0D
001 20.020 0.030 5.000 0.020
002 10.020 0.123 0.500 0.030 g
O O O O O c
3
LM 000 O 000 0o 0o 2
G17 0 1Y
O\ op oo oo oo 8
0Om O o
U g
NN LT =
(@]
1 O 1 I 1 00 O
017 Offset plane selection command [1/[] planel]
(118 Offset plane selection command 110 plane(]
19 i
Offset plar.1e selection co.mmand MO !olane[ See the ig.6-2
(140 Cutter radius compensation cancellation
1141 Cutter radius compensation left along advancing direction
[142 Cutter radius compensation right along advancing direction

U1 000 0000Ommo Oimemme

Tool compensation direction is determined according to the relative position of tool with work
piece, when the cutter radius compensation is applied. See the [ig.6-2.
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U O Ooamd

® In initial status CNC is in cutter radius compensation cancellation mode. CNC sets cutter radius
compensation offset mode when the 141 or (142 command is executed. At the beginning of the
compensation, the CNC reads two blocks in advance, the next block is stored in the cutter radius
compensation buffer memory when a block is performed. When in Single mode, two blocks are
read, after the end point of the 1% block is performed, it is stopped. Two blocks are read in
advance in successive performance. So, there are a block being performed and two blocks
behind it in CNC.

® Neither setup nor cancellation of the Tool compensation C can be performed in the (1]l mode.

® The cutter radius compensation value can not be a negative, normally, the wearing value is

negative megative value indicates for wearing[l

Instead of 102 or 103, the setting or cancellation of cutter radius compensation can be

commanded only by using 100 or (101, or the alarm occurs.

® CNC will cancel Tool compensation C mode when you press RESET key.

® Corresponding offset should be specified while the (140, (141 or [142 is specified in the block, or
the alarm occurs.

® \When cutter radius compensation is employed in main program and subprogram, the CNC
should cancel compensation mode before calling or exiting sub-program [mamely, before (198 or
[199 is performed[, or the alarm occurs.

Cancel the compensation mode temporarily when 154-59, [128-31 and canned cycle command are

executed. Restore the cutter radius compensation mode when the above commands are finished.

0
=
=
-
OJ
-

0 OO
[ J

LI D00 0D Mo OO00imomo

The parts are machined in the coordinate system in [iig. 6-3. The tool compensation number 1107
is employed, tool geometric radius is 2mm and the tool radius wearing is 0.

————

- ~—

C3(-150,1150)
650R

C2 (1550,1550)

N
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Perform tool setting in the mode of offset cancellation, after finishing the tool setting, and set the
tool radius [1in OLISET page.

Table .4-2

NO. Ceometricl] [ | Wearing[T1[] Oeometricl] | Wearing[1J[J

01 U 0 0 U

U U U U U

07 0 0 2.000 0.000

08 U U U U

0 l 0 0 U

32 U 0 0 0
Programs:

NO 792 00 [J0 01 Tool are positioned at start position [0, 110 and [0 when the absolute
coordinate system is specified
N1 (190 (117 100 (141 107 [1250.0 [1550.0( Start-up cutter, the tool is shifted to the tool path by
the distance specified in 107, geometric radius of
(107 is set to 2.0mm, tool wearing 0, then the tool
radius is 2mm.

N2 101 71900.0 715011 Specifies machining from P1 to P2

N3 7450.00] Specifies machining from P2 to P3

N4 703 1500.0 [11150.0 R650.010] Specifies machining from P3 to P4

N5 702 171900.0 R-250.011 Specifies machining from P4 to P5

N6 103 [1950.0 1900.0 R650.0(! Specifies machining from P5 to P6

N7 01 11150.00 Specifies machining from P6 to P7

N8 1550.07] Specifies machining from P7 to P8

N9 (1700.0 11650.071 Specifies machining from P8 to P9

N10 250.0 1550.00 Specifies machining from P9 to P1

N11 (100 (140 (10 [0} Cancels the offset mode, the tool is returned to the start

position 110, [0

6.2 Offset Path Explanation for Cutter Radius Compensation

UMD 0 pOOO0imnt MU moOoOmd jouomooma

lInner sidel"and outer sidewill be employed in the following explanations. When an angle
of intersection created by tool paths specified by move commands for two blocks is over or eual
to 180°, it is referred to as linner sidel. When the angle is between 0° and 180°, it is referred to
as ‘outer sidel.
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There are 3 steps should be performed for cutter radius compensation: establishment,
performing and cancellation.

The tool movement performed from offset cancellation mode to (141 or (142 command

establishment is called tool compensation establishment (also called start-up(

0o 0oo0mm oo 0 mo0md [ 000 Mo Mo mmomooOmooo0oo 00D 00O oormod 0000m 0o
(MHODOY 0 [H0 IO Mo O 000Imon

UMIINOI 0imUo 0md 0o

En e

0 I () e e

MOO000 D000 000000 00 OO0Omo0 000 0000 (e 0000

1) [inear to linear 2) [inear to circular

a

Programmed path

L
Tool center path \ Pra ed
C 1|I pEl.th
Tool center path
Fig fi-4a Linear to linear ( start-up from Fig.f-4b Linear to circular (start-up

inner side) from inner side)
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MOID000 0000 D000mod M0 00mmo 000 O0MO0 0000 00O 000m - OO a2 000
1) [inear to linear 20 [inear to linear

Programmed
path

| eWN|O]

L 4

Tool center path

o
=
o)

Q
-
o
3
3.
5

Q@

Fig, fi-5a Linear to linear (start-up outside) Tool center path Programmed path

Fig 6-5b Linear to circular (Start-up outside)

OO0 OO0 0000mO0 Mo 00O Mo 000 OO0 0000 00mom 000m Ca<< o)
1) [inear to Cinear 2) [inear to circular

5 L Tool nose center path 1
Tool nose center path’

Fig 6-6a Linear to linear (start-up from outer side) Fig 6-6b Linear to circular (start-up from outer side)

MO0 0000 000D o0 Moo M0 0mmy Do0D [ Mhooo 0o 0 D000 0000 mod [Mod 0 000ad
(a=11)

Fig 6-7 Linear to linear (the corner is lesz than | degree, start-up from owter side)

6.2.3 Tool movement in offset mode
The mode after setting the cutter radius compensation and before canceling the cutter radius

compensation is called offset mode.
® Offset path of invariable compensation direction in compensation mode
1) Linear to linear 2) Linear to circular
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Q FPFrogrammed path

r ,r"L Programmed path
. * Tool center nose path :

Fig 6-8a Lingar to linear (inside movetnent)

Fig 6-8b Linear to circular (inside movetnent)

3 Jircular to linear [l ircular to circular

=
=
\E
-
=
=
=
m
=
0

[

i

1
i

C 'C Programnmed path
Tool nose center path

Fig 6-8c Circular to inear (inside mmovernent) Fig 6-8d Circular to circular (inside movernent)

[ [nner side machining less than 1 degree and compensation [ector amplification

5 Tool noze center path

—————

e g mmm—m—
|
|
|
|
|
|
[
I
I
I
|
I
'
=
-
T
4
@
5
X
23

______

Fig 6-8e Linear to linear (corner is less than 1 degree, inside movement)

(b) [love alonlthe outer of abtuse anlle [lorner (]I >a2([])
1) Linear to linear 2) Linear to circular

148
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Tool nose center path

Fig 6-%a Linear to linear
[obtuse angle, outside movernent)

Prograrmed path

Tool nose center path

Fig -9 Linear to circular
{obtusze, outside movement)

[J
=
c
3
@
O
LJ
=
O
(@]
-
QO
3
3.
=)
«Q

[ Linear to linear

[ [Clircular to circular

5 Tool nose center path

Fig 6-9c Circular to linear
(obtuse angle, outside moverment)

Tool nose center path

(obtuse angle, outside movernent)

L]

v Programared path

Fig 6-9d Circular to circular

(c) [love alon(]the ol ter of ac/ te anlle corner
1) Linear to linear

(a<)
2) Linear to circular

5 Tool noze center path

Fig é-10a Linear to linear
(acute, movement outside)

Tool nose center path “.

c

Fig é-10b Linear to circular
Cacute, movemnent outside)

[ [ircular to linear

(I ircular to circular

o
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n"/l_—‘f Frogrammed path
w ¥ __ -

L s Tool nose center path

1
Tool nose center path |

Fig.6-10c Circular to  linear (acute,
rmovernent outside)

Fig.B-10d Circular to circular (acute,
rmovemnent outside)

[J
=]
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(d U hen it is e[ceptional
1[There is no intersection
Alarm ocows and  When the tool radios valie

tool stops 15 stmall,  there 15 an

When the compensation walue is large / intersection  for the armc
S compensation,  when  the

When the compensation walue 15 small «—-o bmmmmmmmmmmmeas rading  is  bigger, the
E . intersection may not esxist,

Programmed path the tool stops at the end of
presious hlock, and then the

alartn OCCurs,

Center of arc B Center of arc &

Fig 6-11 Exceptional ----- Thereis o intersection after the path offset

2) The arc center is consistent to the start point or end point

- The alarm will be generated
Tool nose center path by the following issues
(G41)
Programmed path M5 G981 G011 220,

Na GO2 £10 K0,
N7 G03 X-101-10;

Fig 6-12 Center of arc 15 conststent to the start pomt or end point

® Offset path [lith the compensation direction chan“ed in compensation mode

The compensation direction can be changed in special occasionbut it cannot be changed at the
beginning and the folloLling blocl| There are no inner side and outer side for the full compensation.
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1) Linear to linear 2) Linear to [lircular
3 Toaol nose center path O]
T o
L c
=
Programmed C e T @
path ¢4z [/ 41 =
o Ll
I =
. ! : g
________________ »
~"Tool nose center path Programmed L 3 o
path 3
Fig 6-13a Linear to linear [compensauon Fig 4-13b Linear to circular (compensation =
direction changed) direction changed) g
) [ircular to linear D Llircular to Dircular
G492 HENEERERRERIIREE G42 SEEEERNARERIINERIN

A1
O O 0 T

U O L e

OO T O HT T (T O T CI T T CI T
LI CE T ] LI I LT T () COC O I (O T

[D [1hen there is no intersection if the compensation is normall( /performed

[1 hen changing the offset direction from bloc[1(1to blocl111 using [1[11 and [ 2[if the intersection
of the offset path is not reluired( create the [ector [ertical to blocl ][] at the start point of bloc[ /(.

i [Linear to linear

0 0
it >
A
OO0 O 00 (O oo | 000 R
munnnnnninnnii
3 0
[0 0 (0 (7 - >
000 0
EEERERRIIRREI LIIIIIIIIIiIIiiiiiiiiiii g
0
OO0 OO0 M D (0T QT

(O CEL T LTI I LT LT

iilClLinear to circular
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LT O I E
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iiillircular to circular
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6.2.[ 1 Tool operation in offset cancellation mode

[T hen the 17 command is emplolfed in blocll in compensation modellthe (1101 enters the
compensation cancellation mode. This is called compensation cancellation.

The circular arc command [1/[2 and [I[11]can not be emploled [lhen the cutter radius
compensation [ is cancelled. {l thell are commanded(lalarm is generated and the operation is
stopped

[t controls and performs this blocl] and the bloc’s in the cutter radius compensation buffer
memorlin the compensation cancellation mode. [f the single bloclIs(Jitch is turned on(it stops after
elecuting a blocll The nelt bloclis elecuted instead of reading it [Then the start [el]is pressed
again

[al Tool movement alon( ] an inner side of a corner (a2 [11)
1) Linear to linear 2) Uircular to linear
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Programmed Tool center L~
path path

[T O OO T T
M T T T T T T T 1

Fig.6-15b Circular to linear
(inner side, offset cancellation)

[J
=
c
3
@
O
LJ
=
O
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=
QO
3
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=)
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(b Tool movement alon( | the o tside of a corner at an obt se anille (]I >a2[11)

1) Linear to linear 2) Uircular to linear

Programmed path
L : o —Intersection
Tool center path Intersection c .
Programmed path ‘Il TOOl center path
Fig.6-16a Circular to linear Fig.6-16b Circular to linear
(obtuse, outside, offset cancellation) (obtuse. outside. offset cancellation)

[c[[Tool movement alon’] the o[ tside of a corner at an ac(te anllle ([ [ >a2[1])
1) Linear to linear 2) Uircular to linear

S
[ =L
Programmed path h K
r g
_________________________ L
Tool center path L
Programmed path Tool center path
Fig.6-17aLinear to linear . Fig.6-17b Linear to linear
(acute angle, outside, offset cancellation) (acute angle, outside, offset cancellation)

[d[/'Tool movement alon(| the corner ol tside at an acl te anl(le less than [ delreelllinear to
linear (a<<[]
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degree, outside, offset cancellation)

6.2.5 Interference check

e
-
o
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=
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3
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Tool over cutting is called “interference”. The interference check function can check tool over
cutting in advance. This interference check is performed even if the over cutting does not occur.
However, all interference can not be checked by this function.

(1) Conditions for the interference
1) The direction of the tool path is different from that of the programmed path. (90 degrees to
270 degrees between these paths)
2) In addition to the condition above, the angle between the start point and end point of the tool
center path is quite different from that between the start point and end point of the programmed
path in circular machining (more than 180 degrees).

Example: Linear machining

Tool center path

The directions of these tl]o
paths are different (1100

Programmed
path

Fig.6-1[a [Jachining interference (1)
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[

Programmed path

| eWN|O]

LJ
=
O
(@]
-
QO
3
3.
=)
«Q

%directions of tllo paths are different (110[)

Fig.6-10b [ achining interference (L)

() WtE0r ] i no intl it Tr Inel ] actuall T ut it i) trijat 1 a l intlr rlnel 1
1) The groove depth less than the compensation value

Tool cent th
Programmed path o0t center pa

[

Y

Fig.6-[0 [l ceptional case (1) treated as interference

There is no interference actually, but program direction in block [ is opposite to the cutter
radius compensation path. The cutter stops, and the alarm occurs.

2) The groove depth less than compensation value

Programmed path Tool center path

P
74
[N )
Va

Y

Fig.6-[1 [l ceptional case () treated as interference

There is no interference actually, but program direction in block 1 is opposite to the cutter radius
compensation path. The cutter stops, and the alarm occurs.
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6.2.6 Command of compensation [ ector cancel temporaril |

If the following commands G92, G28, G29, coordinate command selection GIITIGI9 and
canned cycle are specified in compensation mode, the compensation vector is temporarily cancelled
and then automatically restored after these commands are elecuted. Now, the temporary
compensation vector cancellation is different to the compensation cancellation mode, tool is moved to
the specified point by compensation vector cancellation from the intersection. [Ind the tool moves to

S
c
3
®

-
o the intersection directly when the compensation mode restores.
b
3 ® Coordinate s stem setting command [1[2 and coordinate s stem selection command
3, 5050
=]
@
L /”/ \\

L5

Programmed path

G[Iblocl!
Fig.6-[11 TemporarJcompensation [ector bLIG[L]

Llote: [I[/is indicated as the point stopped for t/ lice in Llingle [ lock mode.

® [Jutomatic return to the reference point [12[]

If G28 is specified in compensation mode, the compensation will be cancelled at an intermediate
position. The compensation mode is automatically restored after the reference point is returned.

Intermediate position
G4l \

Programmed Tool center
path path

Lig.[1201 Temporarily cancel compensation vector by G28

S
Ceference point
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Gl Intermediate position
\" -
/8
G41] /
L
Programmed  Tool center “eference p(S)int
path path

Lig. [12[1G29 temporarily cancel compensation vector

® Cannedcicle

If the canned cycle command is specified in compensation mode, the compensation will be
temporarily cancelled in the canned cycle operation 1. The compensation mode is automatically
restored after the canned cycle is terminated.

6.2.[1Exceptional case
® [ hen the inner corner machining is less than tool radius

[J hen the inner corner machining is less than tool radius, the inner offset of a tool will cause over
cut. The tool stops and alarm occurs after moving at the beginning or at the corner in previous block.
Dut if the switch of “Single block” is [N, the tool will be stopped at the end of the previous block.

® [ hen a grool e less than the tool diameter is machined

[1 hen the tool center moves opposite to the direction of programmed path, the over cutting will
be generated by the cutter radius compensation. Tool stops and alarm appears after moving at the
beginning of previous block or at the corner.

® [ hen a step less than the tool radius is machined

[1 hen a program contains a step which is an arc and less than tool radius, tool center path may
form a opposite movement direction to the programmed path. So the first vector is ignored and it
moves to the end of the second vector along a straight line. The program will be stopped for Single
block mode, the cycle continues if it is not single block mode. The compensation will be elecuted
correctly and no alarm will be generated if the step is a straight line. ([ut the uncut part is reserved.)

® [ hen the sulllprogram is contained in [ code

CNC should be in compensation cancellation mode before calling the subprogram (namely,
before the G98 is performed). [Iffset can be applied after entering the sublprogram, but the
compensation cancellation should be applied before returning to the mainiprogram (before M99), or
the alarm occurs.

® [ hen compensation alue is changed

(a) Usually, the compensation value is changed when the tool change is performed in
compensation cancellation mode. If the compensation value is changed in compensation mode, the

157

| eWN|O]

LJ
=
O
(@]
-
QO
3
3.
=)
«Q




SIS CNC GSK980MDa Miling CNC System User Manual

new one is ineffective which is effective till the program is el ecuted again.

(b) If different compensation values are commanded in different blocks of a program, different
compensation value will be compensated to the corresponding block. [ut if it is an arc, the alarm will
be generated. [or details, refer to the following elplanation.

(c) about “arc data error in C type cutter radius compensation”.

| 8WN|OA

® [] hen the end point for the programming arc is not on the arc

[1 hen the end point for the programming arc is not on the arc, the tool stops and the alarm
information shows “end point is not on the arc”.
Two same points in the starting is shown an efample(’

TEFFERE

e
-
o

(o}
=
Q
3
3
=

(o}

\

DRPLEEE

NO G90 GO0 (110 [0

N1 G91 G1 G 10 10 D1 1800 1 without moving
N2 G90 (10 [0

N[0

BEre

N2 N3 //”/
T
i \ \
L nERLEE

G4z F1

o

The abovelmentioned program may occur the “two same points” when starting, and the
compensation may not perform. The transit point (11 between NO and N1 and the transit point (12
between N1 and N2 are shared a same point.

NO G90 GO0 [0 110

N1 G1 Gn J0 10 D1 (800

N2 G91 10 10 1 without moving

N0

The “last two same points” may occur when starting at the last program, in the case of the
compensation has been performed. The section without moving which is regarded as the movement
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approlimates to the [ero, so it is necessary to maintain the compensation amount. The transit point
between N1 and N2 is (11, and the transit point between N2 and Nllis (12, [11 and [12 are shared a
same point.

In the same way, in the compensation mode, if the “two same points” may occur, the
compensation value will be maintainedlin the retraction mode, the similar start mode is divided into
“the previous two same points” and “the last two same points”

® [he alarm and corresponding explanation of [Circular arc data error in cutter
compensation C[

(a) [ ’he example of this alarm malloccur in a circle
[lorgram eLample: NO G90 GO0 [J(10 [0 [0
N1 GO1 G2 110 110 D1 11800
N2 G02 110
N1G91 GO1 (170 [IT0
PR 1%: Orogrammed path
JIHH 4% Tool center path

The transit point between straight line N1 and circular arc N2 is 11, the transit point between

circular N2 and straight line N(lis [12, and the compensation radius is r, in this case, the circular after
tool compensation is more than [T 07]

fEANE R R

dd \

NERLEEE

[fter a block (N9 G91 GO 0 [10) (without moving) is inserted between N1 and N2 in the
abovelmentioned program, the “circular data error in cutter compensation C” may alarm.

[ecause the point after N9 inserted which is equal to the one of N1, namely, they are regarded
as “two same points”. The transit point (11 is performed treating the “two same points”, the position of
[11 is obviously differ from the above one which does not insert the N9 block. So the cut circular arc
path by this transit pont is absolutely differing from the path to be machined, so the alamr is then
generated( fcircular arc data error in cutter compensation C”

() The example for a nonicircle maloccur:
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Fz
o

Crogram eample /N0 G90 GO0 10 [0 [0

N1 GO1 GI11 (10 (10 D1 (1800

N2 G02 (110 [12[]
The 01 and 12 are the transit point of tool compensation as the left figure shown, wherein the “r" is
compensation radius. This is a normal treatment mode for the straight line to circular arc.
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The alarm may occur in terms of the following program
NO G90 GO0 10 10 [0
N1 G01 G[1 10 (10 D1 (1800 [ without moving, originally start
N2 G02 (1[0 [12[]

[ecause the N1 block does not a movement, namaly, it equals to the “two same points”. The
transit points (11 and 12 are performed based on the treatment of two same points (The path of two
same points), so the circular arc path cut by this transit point obviously differs from the actual path to
be machined, in this case, the “circular arc data error in cutter compensation C” may alarm.

(c) In the calculation of arc cutter compensation C(Ithis alarm mall issue if the
compensation radius [ is modified.

TR

Crogram eCample /N0 G90 GO0 110 0 1207
N1 GO01 G[1 10 10 D1 1800
N2 G02 (IO [12(]
N1G02 1100 120
The left figure is shown the programmed path and the tool center path.
If the compensation radius D is changed in N[, for eCample, the D2 is speicified in NIblock (the
value of D2 is not equal to the one of D1), in this case, it is similar as (b), an alarm of the “circular arc
data error in cutter compensation C” may occur.
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CHAPTER1

Chapter 1 Operation Mode and Display

OPERATION MODE AND DISPLAY

This GSK980MDa system employs an aluminum alloy solid operator panel, which exterior is as

follows.

ClisSINYENE 980MDa

—r & T
XO YO 10 &hO

ow O0m OB O® O 0

e

o] o ‘,(l/ O@ Oﬁ. o ® O2 D@ O e} :mo Om
EDIT AUTO MDI WIENE || MPE || MANUAL & mmumﬁ oW IGYLE
‘DD B |E D e () w §> j0] 3% vk Wik
gmsie || ske || MBR® ||Msriock|| oAy DNG @x|| P | .u@@ 9.510F 8 OVERRIDE R OVERRIDE  F. OVERRIDE
[©rLxa |[Orix] [ xm] [Cruvm|[© ) o@ @ @ 7 EEY °
[ wro || vvem| | vusom || o] | 0T || N gy - 8 O FEDHOD

1.1 Panel Division

This GSK980MDa adopts an integrated panel, which division is as follows:

I Flash Port
T 70 @O Ow OD O® O® O om = State indicator
*ﬂ;
h
’
= | Edit keypad
\
o e o] o g
Display
8. OVERRIDE R. OVERAIDE F. OVERRIDE |
J ——Machﬁine
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1.1.1 State indication

O
& machine zero return Rapid indicat
L 30 amd apid indicator
ko e RO e finish indicator "JU g
O O
Single block indicator Block Skip indicator
[] } }
O O
» Machine Lock indicator MST MST Lock indicator
) »e » @
c
3 O
= Dry Run indicator
o wup
<]
®
=
5
=M 1.1.2 Edit keypad
Key Name Function
g ér RESET
RE For CNC reset, feed, output stop etc.
i key
O ||N ||& ||P
=
Z |(|u ,
& | W Address input
=FE E ng 'ij Address
key
[ J K
Ay B [
R T Double address key, switching between two sides by
¢ ! = pressing repeatedly
- L ; B . Double address key, switching between two
# Sign key ]
— characters by pressing repeatedly
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Key Name Function
7| 8| 9
< = B Numerical
For digit input
key
1| 2| 3
o o Decimal ) o
o ) For decimal point input
point <
o
DATA N , =
INELTT Input key | For confirmation of parameters, offset values input CBD
DA Output key | For start communication output _8
®
a
Change =
CHANGE ) J For switching of message, display o
ey
For insertion, alteration, deletion of programs, words
AITER ALTER
wicho—| | DELETE BAHE.‘ Edit key
Eorr in editing(L—®™__lis a compound key, switching
between two functions by pressing repeatedly )
EQ8 EOB key | For block end sign input
Cursor
moving For cursor moving control
keys
Page key | Page switching in a same interface

1.1.3 Menu display

Menu key Remark
To enter position interface. There are RELATIVE POS, ABSOLUTE POS,
INTEGRATED POS, POS&PRG pages in this interface.
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To enter program interface. There are PRG CONTENT, PRG STATE, PRG
LIST, PRG PREVIEW,4 pages in this interface.

To enter TOOL OFFSET interface. There are TOOL OFFSET, MARRO
variables and Tool Life Management (modifying Bit0 of state parameter
Ne002). OFFSET interface displays offset values; MARRO for CNC macro

variables.

To enter alarm interface. There are CNC, PLC ALARM and ALARM Log

pages in this interface.

To enter Setting interface. There are SWITCH, PASSWORD SETTING, DATE
&TIME, SETTING (G54~G59) , GRAGH SET and TRACK pages in this

interface.

To enter BIT PARAMETER, DATA PARAMETER, PITCH COMP interfaces

(switching between each interface by pressing repeatedly).
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=
Q
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To enter DIAGNOSIS interface.There are CNC DIAGNOSIS, PLC STATE,
PLC VALUE, VERSION MESSAGE interfaces (switching between each
interfaces by pressing the key repeatedly). CNC DIAGNOSIS, PLC STATE,
PLC VALUE interfaces display CNC internal signal state, PLC addresses,
data state message; the VERSION MESSAGE interface displays CNC

software, hardware and PLC version No.

1.1.4 Machine panel

The keys function in GSK980MDa machine panel is defined by PLC program (ladder), see their

function significance in the machine builder’s manual.
The functions of the machine panel keys defined by standard PLC program are as follows:

Key Name Function explanation Function mode
C’E Dwell commanded by | Auto mode, DNC,
Feed Hold key
FEED HOLD program, MDI MDI mode
ﬂm Cycle start commanded | Auto mode, DNC,
Cycle Start key
CYCIE START by program, MDI MDI mode
o
&4 Auto mode, DNC,
E— _ MDI  mode, Edit mode,
AV % Feedrate For adjustment of the _
] Machine zero mode, MPG
F. OVERRIE Override keys | feedrate _
5 mode, Single Step mode,
G MANUAL mode
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Key Name Function explanation Function mode
f
Rabid e | For adiust ¢ of rapid Auto mode, DNC,
apid override | For adjustment of rapi
V% P : P MDI mode, Machine zero
A. OVERRIDE keys traverse
5 mode, MANUAL mode
Q
4 Auto mode, DNC,
E— _ For spindle speed | MDI mode,edit mode,
% Spindle . _ _
. adjustment (spindle | Machine zero mode, MPG
8. OVERRIDE override keys )
5 analog control valid) mode, Step mode, MANUAL

mode

JOG key

For spindle Jog
ON/OFF

Machine zero mode, MPG
mode, Single Step mode,
MANUAL mode,

Lubricating key

For machine lubrication
ON/OFF

Machine zero mode,
MPGmode,
mode,MANUAL mode,

Single Step

Auto mode, MDI mode,Edit

_ mode, Machine zero mode,
Cooling key For coolant ON/OFF
COOLING MPG mode Step mode,
MANUAL mode
0
BDa Spindle CCW
B.CW
_ Machine zero mode,
°30 Spindle , _
Spindle stop MPGmode, Single Step
8, ST0P control keys
= mode,MANUAL mode,
09 Spindle CW
& CoW
_ . Auto mode, DNC,MDI mode,
O"U’h Rapid traverse | For rapid traverse _
Machine Zero mode,
RAFDD key [feedrate switching
— MANUAL mode,
O @)
2 || &
@%h ®z For positive/negative )
S Manual feed _ _ . | Machine zero mode, Step
<>@ §<> moving of X, Y, Z axis in
®X key mode, MANUAL mode,
O

@
<

Manual, Step mode

167

<
o
c
3
®
=
®)
O
(1)
=~
Q
=
(©)
=




S
c
3
(1]
=
O
o
(1]
=
Q
=t
o
=

GSK980MDa Milling

CNC System User Manual

Key Name Function explanation Function mode
@] @)
Bth 5th
®5th &
=
Handwheel
-

For X, Y, Z axis

axis selection MPG mode
G O‘ selection in MPG mode
key
#Rh
O o MPG/St Move — amount  per Aut d MDI d
e uto mode, mode,
TLX1 "1 e . P handwheel scale _
AnCFED || WL 25% increment and Machine zero mode,
. _ 0.001/0.01/0.1 mm
© vl |2 rime Rapid override " t t MPG mode, Step
ove amount per ste
WL50% || AnA00N selection key P P mode,MANUAL mode,

0.001/0.01/0.1 mm

SINGLE

Single  Block

key

For switching of
block/blocks execution,
Single block lamp lights
up if Single mode is

valid

Auto mode, DNC, MDI mode

SKIP

Block Skip key

For skipping of block
headed with*/’sign, if its
switch is set for ON, the
Block Skip
lights up

indicator

Auto mode, DNC, MDI mode

o)

Machine Lock

If the
locked, its lamp lights

machine is

Auto mode, DNC,
MDI Edit

Machine zero mode, MPG

mode, mode,

o ke up, and X, Z axis output
i Y P P | mode. Step mode, MANUAL
is invalid.
mode,
If the miscellaneous
function is locked, its
® MSsT M.S.T.  Lock _
oka lamp lights up and M, | Auto mode, DNC, MDI mode
M.S.T. LOCK key
S, T function output is
invalid.
If dry run is valid, the
° Dry run lamp lights up.
@ Dry Run key Dry run for | Auto mode, DNC, MDI mode
DRY
program/MDI blocks

command
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Key

Name

Function explanation

Function mode

‘D

EDIT

Edit mode key

To enter Edit mode

DNC, MDI
mode, Machine zero mode,
MPG mode, Step mode,
MANUAL mode

Auto mode,

‘@

AUTO

Auto mode key

To enter Auto mode

MDI mode, DNC, Edit mode,
Machine zero mode, MPG
mode, Step mode, MANUAL

mode,

"B

Auto mode, DNC, Edit

mode, Machine zero mode,

GHG

DNC mode key

To enter DNC mode

<
MDI mode key | To enter MDI mode o
M| MPG mode, Step mode, g
MANUAL mode, ©
Auto mode, DNC, Edit ;
‘_,é_ Machine zero | To enter Machine zero | mode, Machine zero mode, kS
L
Mo mode key mode MPG mode, Step mode, 2
()
MANUAL mode, S
Auto mode, DNC, Edit
To enter Step or MPG _
'@ Step/MPG ~ | mode, Machine zero mode,
mode (one mode is
MPG mode key MPG mode, Step mode,
selected by parameter)
MANUAL mode,
Auto mode, DNC, Edit
mode, Machine zero mode,
O'ﬁ: Manual mode
To enter Manual mode | MPG mode, Step mode,
Fi key
MANUAL
mOde,===========
5 To enter DNC mode by

pressing this key in Auto

mode

1.2 Summary of Operation Mode

There are 7 modes that include Edit, Auto, DNC,

modes in this GSK980MDa.
® Edit mode

MDI, Machine zero, Step/MPG, Manual,

In this mode, the operation of part program setting-up, deletion and modification can be
performed.
® Auto mode

In this mode, the program is executed automatically.
® MDI mode
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In this mode, the operation of parameter input, command blocks input and execution can be
performed.
® Machine zero mode

In this mode, the operation of X, Y, Z, 4™ 5™ axis machine zero return can be performed
separately.
® MPG / Step mode

In the Step/MPG feed mode, the moving is performed by an increment selected by CNC system.
® Manual mode

In this mode, the operation of Manual feed, Manual Rapid, feedrate override adjustment, Rapid
override adjustment and spindle ON/OFF, cooling ON/OFF, Lubrication ON/OFF, spindle jog, manual
tool change can be performed.
® DNC mode

In this mode, the program is run by DNC mode.

1.3 Display Interface

There are 7 interfaces for GSK980MDa such as Position, Program etc., and there are multiple
pages in each interface. Each interface (page) is separated from the operation mode. See the

following figures for the display menu, display interface and page layers:

Menu | Display Disol
isplay page
key interface play pag

Position v
POSITION interface RELATIVE POS|g ____ ABSOLUTE POS|4 .. | INTEGRATED POS [ __ | POS&PRG
j A
........................ S —
Pro. |PRG CONTENT |
content
Pro. state PRG STATE
0 -..|:--.. -
T | Pro.previe IPRG PREVIEW|
w

Program PRG LIST

list
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Menu Display

Display page
key interface play pag
E
TOOL v
OFFSET Tool Offset 1 Tool Offset 1 Tool Offset 5
A
interface
=
E
v
ey | | ACRO MACRO | MACRO 4 s
interface 7} c
3
— )
=l =]
S
= e
=
Tool life v o
Tool Life 1 Tool Life n
interface 4
=l

alarm
PLC

PLC ALARM/WARN
ALARM alarm/wa

m

Alarm log ALARM LOG

Setti Y .
SETTING etling SWITCH SETTING |«—| Time &DATE |«—»{ AUTH.OPERATION
interface A
=
G54 |SET (G54~G59) |
setting

god
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Menu Display Disol
Ispia age
key interface play pag
=
Graph —
P GRAPH SET |« »[GRAPH TRACK
interface A
=]
Bit —
=
paramete
g r \ 4
= BIT PAR.1|«»BIT PAR.2 |¢»DATA PAR.] |@[DATA PAR.i |4»DATA PAR.n
3 Data A
(1)
— paramete i
~ =l
(@) r
©
(1)
=
Q
=
] Pitch v
SCRER- SCRER- SCRER-
paramete PITCH PAR.1[* >PITCH PAR.2 [ P[PITCH PAR.3
r y
=
=
CNC 4 ,
CNC DIA.1 J&———»{CNC DIA. CNC DIA.n
diagnosis y
=
PLC v .
PLC STATEI PLC STATE i PLC STATE n
:| state A
DIAGNOSES
=
A 4
PLC data PLC DATA 1 PLC DATAi [«—»| PLC DATAn
y
=
Version |VERSION MESSAGE |
message
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1.3.1 Position interface

FOSMON
Press :\ to enter Position interface, which has four interfaces such as ABSOLUTE POS,

RELATIVE POS, INTEGRATED POS and POS&PRG, and they
key.

1) ABSOLUTE POS display interface
The X, Y, Z coordinates displayed are the absolute positi

coordinate system, as CNC power on, these coordinates are held on and the workpiece coordinate

system is specified by G92.

=l =

can be viewed by | — | or

on of the tool in current workpiece

ABSOLOTE POS

Oaaga Neagas

00000 NOOOOO

Gaa 17 99 Ghd
G21 48 49 G94 GHE

Faleg - Ba NM&e

X 0.000
Y 0.000
Z 0.000

PRG.  F: 166
ACT.,  F: @
FED OVRI:  1%6%
EAP OVEI:  1@8%
oPI OVRI:  1oe%
PART CHNT: &
COT TINE: @:60:08

<
o
c
3
®
=
®)
O
(1)
=~
Q
=
(©)
=

MDI

sABae Tae Hea

PRG. F: a rate specified by F code in program
Note: It displays “PRG. F” in Auto, MDI mode;

“MAN. F” in Machine zero, Manual

mode;“HNDL INC”in MPG mode; “STEP INC”in Step mode.

ACT. F: Actual speed after feedrate override calculated.

FED OVRI: An override that is selected by feedrate override switch.

SPI OVRI: Adjust the spindle rotational speed by altering spindle override.

PART CNT: Part number plus 1 when M30 (or M99 in t
CUT TIME: Time counting starts if Auto run starts, time

he main program) is executed

units are hour, minute and second

The parts counting and the cut time are memorized at power-down and the clearing ways

for them are as follows:

|:
PART CNT clearing: press key then press

o
CUT TIME clearing: press key then press

N

key.

-

= | key.

S0000: Feedback spindle speed of spindle encoder, and spindle encoder must be fixed to

display actual spindle speed.

TO1: Current tool No. and tool offset No.
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2) RELATIVE POS display page

The X, Y, Z axis coordinates displayed are the current position relative to the relative
reference point, and they are held on at CNC power on. They can be cleared at any time. If X, Y,
Z axis relative coordinates are cleared, the current position will be the relative reference point.
When CNC parameter No.005 Bit1=1, as the absolute coordinates are set by G92 code, X, Y, Z

axis relative coordinates are identical with the set absolute coordinates.

EELATIVE POS Oaaas Noaaae
Gaa 17 98 Ghd

000@@ N@@@@@ G2l G40 G429 534 95

< Faleg - Ba N&a
S X 000 = =
3 ACT. e @
2 Y «AOO riv ori: 15w
o EAF OVEI: 1aa%
o ./ oPI OVRI: Laek
® /]
A Z 0.000 PART CNT: B
= CUT TIME: ©:00:00
= MDI saaan Taa Haa
The clearing steps of X, Y, Z axis relative coordinates:
K CANCEL
In RELATIVE POS page, press and hold key till the “X”in the page blinks, press

key to clear X coordinate;

<
-

In RELATIVE POS page, press and hold & key till the“Y”in the page blinks, press ‘:

key to clear Y coordinate;

-

In RELATIVE POS page, press and hold ' | key till the “Z”in the page blinks, press ‘:

key to clear Z coordinate;

The method for X, Y, Z axis relative coordinates divided by 2:

X ! ¥
In RELATIVE POS page, press and hold key till the “X”in the page blinks, press #
key, X coordinate will be divided by 2;
Y ! E
In RELATIVE POS page, press and hold & key till the “Y”in the page blinks, press #

key, Y coordinate will be divided by 2;

In RELATIVE POS page, press and hold ' | key till the “Z”in the page blinks, press

key, Z coordinate will be divided by 2;

174



Chapter 1 Operation Mode and Display

3) INTEGRATED POS display page

In INTEGRATED POS page, the RELATIVE, ABSOLUTE, MACHINE coordinate, DIST TO GO
(only in Auto and MDI mode) are displayed together.

The displayed value of MACHINE coordinate is the current position in the machine coordinate
system which is set up according to the machine zero.

DIST TO GO is the difference between the target position of block or MDI and the current
position.

The display page is as follows:

INTEGRATED POS 00666 NG6009

o e e ones | B

¥ 0.009 ¥ 0.009 c

T 8. 006 T o.opg  |[FOLOB 5 B0 M50 E

Z  0.000 z  eoepp e Foo 109 =

( ACT.  F: 0 o

WACHINE) (DIST TO GOJ  |FED OVRI:  156% K]

X 0. 000 X 0. 669 RAP OVRI:  1e8% 8

T 8.000 T g.eee  |SPI OVRI:  10@% S
PART CNT: 0
: 0. 000 : 0-999 lcur TINE: 0:00:00
NDI 50060 68 HOO

4) POS&PRG display page

In this page, it displays ABSOLUTE, RELATIVE of the current position (ABSOLUTE, DIST TO
GO of current position will be displayed if BITO of bit parameter No.180 is set to 1) and 5 blocks of
current program together. During the program execution, the blocks displayed are refreshed

dynamically and the cursor is located in the block being executed.

POS & PRG Qaaan NOaeaa
(FRELATIVE) { ABSOLITE) (MACHINE )
¥ B, Bee ¥ @, BapR ¥ {1, Bae
¥ B, Bee b @, BapR ¥ {1, Bae
z f. Bee 7 B, e 7 f1. Aae
apaa (0aaea)
A
0
TNl SaRan Taa Hao

1.3.2 Program interface

1) PROGRAM CONTENT page

’ -..”--.. 0 -..“--..

] is a compound key.Press A key once to enter the program content interface, and

o
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GEK

: . = = _
all blocks will be displayed by pressing and keys in MDI mode.
PRG CONTENT sEG1 COL:1 C:/Dea0e. CNC
Leaaa (00066)
i
i
NDI chEEa Tea Hea

2) PROGRAM STATE page

0 -..”--..

Press ] key to enter program state interface in program content interface. Current
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G,M,S,T,F commands and related commands are displayed in program state interface and a single

block (MDI) can be executed in this interface.

PRG STATE 0PBAR NPBARD
( ABSOLUTE) (Mode of fized cycle)|700 61T G908 Gbd
. o onn X - G2l G4B 649 G94 593
7 o.000 L W FileE = @@ N30
5 0. 006 ﬁ g FRG. F: 100
ACT.  F: g
INPUT FRG SEGMENT: FED OVREI:  156%
- RAP OVRI:  100%
SPI OVRI:  1@@%
PART CNT: f
CUT TINE: ©:08:08
NDI 29008 _TAD HAH
3) PROGRAM PREVIEW page
T key to enter program preview page. In this

In program content interface, press
page, all part programs are listed. To make it easier for user to select a program, the system
displays 5 blocks before the program with cursor at the bottom of the page. User can press EOB
directly to select a program and process automatically, or press DEL key to delete the program in

this page. It displays the following contents :

(a) Memory capacity: Display the maximum capacity of CNC memory unit.

(b) Used capacity: The space occupied by the saved programs

o
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(c) Program NO.: Display the total number of programs in the CNC (including subprograms)
(d) Size of the program: The size of the program which the cursor is in, unit: byte (B)

(e) Program list: Display numbers of saved programs (arranged by name).

PRG PREVIEW Oaaas Neagas

sy Opegl Qoesz 0903 WEN SIZE: 46, 6NE
MEN U-ED:  186EE
PRz AMOT: 4

PRG SIZE: 1B

Do6eo (08608) ;

i

EDIT s0068 Tan Hae

4) FILE LIST page
GSK980MDa supports USB interface, CNC->USB and USB->CNC mutual

transmission operation are provided in this interface. In this page, it is easy to see the file list

<
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=
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and file of CNC and USB (when USB is connected). At the same time, opening, duplication

and deletion can be done here.

FILE LIST 0BBE3 NGP0oe
C:f s
GSEIGEI Design—new
W 06601, CNC [ NZRDat aProc
B oe6e2. CNC = 206941
W Oaaas, CHC (i 1+
INPOT - FILE INFO 17B  2099-12-28 10:19:31
NOTE: [CHG1:C/U SHIFT [FOB]:QPEN [0OUT]:COPY TO U FLASH
FDIT Bzo000 Too Hoo

1.3.3 Tool offset, macro variable and tool life management interface

e omer|
is a compound key, press key once in other page to enter the TOOL OFFSET

(ORFSET
page, press :\ key again to enter the MACRO interface.
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1. OFFSET interface

There are 4 tool offset pages in this interface, and 32 offset numbers (N0.001~No0.032) available

A __|
for user, which can be shown as the following figure by pressing = or = keys.
TOOL OFFSET 0paa3 Neagas
M. Geo(H) Wear(H) Geo(D) Wear (D) (RELATIVE)
Al . paa . paa . 08 ¥ f. AR
Bz @, aeg @, aeg @, aeg @, aeg
A3 A, aaa A, aaa A, aaa A, aaa ! 9. 000
s 04 9.900  ©0.000 ©0.000 0.e09 | 2  0.000
c @5 A, aaa A, aaa A, aaa A, aaa (ABSOLUTE )
?D 513 @, Ban @, Ban @, Ban @, ang X @, aag
= sy B, aae B, aae B, aae B, aae i B, Boe
S A, Ban A, Ban A, Ban A, Ban
© Z 8. 006
o O, ael
= EDIT cBpaa Tas Heg
S
2. MACRRO interface
L= :l
There are 25 pages in this interface, which can be shown by pressing = or = keys. In

Macro page there are 600 (No.100~No0.199 and No.500~No0.999) macro variables which can be
specified by macro command or set by keypad. Please refer to “macro, chapter 5, program” for

related information.

NACRD DaBas Neagag
N0, DATA N0, DATA NO. DATA
_loa Null 185 Null 116 Null
181 Null 189 Null 117 Null
14z Null 118 MNull 115 MNull
183 Null 111 Null 119 Null
104 lull 112 Null 128 Null
165 Null 113 Null 121 Null
186 Null 114 Null 122 Null
1a7 Null 115 Null 123 Null
MO, 148
EDIT oBB6e Tag Hee

3. Tool life management

Note: The tool change signal TLCH: F064#0 should be added for PLC when using this

function.
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Ladder example:

Fo64.0 A5
I Tool life alarm

® Using of tool life management function

Parameter (No.002#0) is used as the symbol for tool life management function (0—unused, 1

—used); if the function is not used, the relevant tool life management page is not shown.

® Tool life management display interface

S
c
o :
The tool life management is controlled by key, which is displayed in the third o®
sub-interface, and it is composed by 2 pages (paging by page keys). Interface is shown by pressing g
K°]
OFFSET o
key repeatedly 2
()
S
1 2 =
Dffset Iflacro Tocl bfe
interface ™ interface » mgﬁmm »
: : interface 1
I I T
| Paging | Paging ! Paging
Tool life
management Y|
interface 2 ~lInterface needed

Tool life management display (the 1% page)

The 1% page for tool life management interface displays the life data of the current tool and
the tool group list that has been defined. This page is mainly used for monitoring the tool life data
by group units. The data monitoring of each tool in a group, group number setting and tool life

management data are displayed in the following page.

179



SIS CNC GSK980MDa Miling CNC System User Manual

T-LIFE MANAG. DaBas Neagag

Cur. T State:
Taaol  Group Life Used MNode @ State

Defi. Group:

MDI oBB6e Tag Hee

i . Display explanation

<Current Tool State>: It displays the life data of the current tool which is being used.
Mode: It displays the counting unit of life data. (0: minute/1: times)
State: It displays the tool status. (0—Unused, 1—Using, 2—Over, 3—SKkip)

< Defined Group No. >: It only displays the group numbers which have been defined, and
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the undefined are not shown. The group number with the backlight means

that all the tool life in that group has expired.

ii . Deletion of all defined data

CANCEL =
In this page, press + keys, it may delete all the data which have been defined

(including group number, group tool numbers and life values, etc. )

Tool life management interface (the 2nd page)
The 2" page is used to set and display the life data of a group which are displayed by order

1~8.

T-LIFE MANAG. DRgas Neapag

Tool Group: 61
Na. Offset Life Used MNode State

T oup

MDI o086 Tag Hee

There are 3 display types for tool group selection:
i Directly input the group number in the “Tool Group P”of the 2 page, it displays the tool life
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data. If the group does not exist, the number input will be taken as a new group number.The
new group number: 05, and the 1% tool will be defined by system automatically:

ii. Move the cursor to select the group number in the “Defined Group No.”of the 1% page, and it
displays the group content as turning to the 2 page.

iii. As the current group number content is displayed in the 2 page, it continues to display the

following group number content by turning to the next page.

1.3.4 Alarm interface

ALEFM
Press key to enter Alarm interface, there are CNC ALARM, PLC ALARM, ALARM LOG

= =

pages in this interface, which can be viewed by or key.

1) PLC ALARM: It displays the numbers of CNC alarm, PLC alarm and the current PLC alarm
No., as well as PLC warning and warning No.. It may display 24 PLC alarm or warning No. together.

The details for the respective alarm No. can be viewed by moving the cursor. The page is as follows:

FLC ALARM /WARN OaBas Neapas
CHC ALN @ & PLC ALM: 1. FPLC WARN: &,

<
o
c
3
®
=
®)
O
(1)
=~
Q
=
(©)
=

AN WNO:1eea  BIT ADDEES: ABBAA, A
Illegal M code

MDI -AeaE Tae Hea

Page as the cursor locates at the alarm No.1000
2) CNC ALARM: It displays the numbers of CNC alarm, PLC alarm and the current CNC alarm

No.. It can display 24 CNC alarm No. together. The details for the respective alarm No. can be

viewed by moving the cursor. The page is as follows:
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CNC ALARNM OGS Nesoae
CNC ALM : 2. PLC ALM: @ . PLC WARN: @,

B i

CTE. WARN:4372

¥ axis driver is not ready

MDI ALN oBB6e Tag Hee

Page as the cursor locates at the alarm No.432

ALARM
3) WARN LOG: Press I: key to enter Alarm interface, then press it again to enter the

WARN LOG page, which records the latest alarm message including alarm date, alarm time,

=]

alarm No. and alarm content. 200 pieces warn log messages can be viewed by or

=

key. See the following figure:

WARN LOG FPAGE:1 DRaas Naggaea
2089/12/28 16:52:54 4324 1 Oeaes. CNC Jo[alalals!

¥ axis driver is not ready

Yaa9/12/28  10:52:54 4314 1 0@eas, CHC JR[alalsls!

{ axis driver is not ready

2089/12/28 18:52:38  431#¢ 1 083 CNC Nagag

¥ axls driver is not ready

MDI s0868 Tas Hae

(D Sequence of warn log: the latest alarm log message is shown on the forefront of the 1°

page, and the others queue in sequence. If the alarm log messages areover 200, the last one

will be cleared.

=

A

CANCEL
@ Manual clearing of warn log: under the 2 level authority, press + key, it

may clear all the warn log messages.

4) Alarm clearing: If multiple alarms are issued, only one alarm where the cursor locates could be

b
/

cleared by pressing key each time (In alarm interface, it clears all alarms and warnings
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rebir CANCEL
by pressing 7 and keys).

5) The current alarm page is as florrows:

CNC ALARN Q6% Nepaas
CNC ALM @ 3. PLC ALM: & . PLC WARN: a.

pea 432 R

(TR WARN:431

¥ axis driver is not ready

S

c

3

)

MDI ESP. ALNM =008 Taa Haa =

Current page -g

CHC ALARN DBaas Naaaas §

CHC ALN - 2. FLC ALM: & . FLC WARM: &, g'

Bl

CTE WARN: 432

¥ axis driver is not ready

MDI =008 Taa Haa
Page after pressing RESET key

6) Clearing PLC warning: If multiple warnings are issued, only one warning where the cursor

CANCEL

locates could be cleared by pressing i or key each time (In Alarm interface, it clears

REBET CANCEL
all alarms and warnings by pressing a4 and keys).

1.3.5 Setting interface

GETTING SETTING
is a compound key, press key in other page, it enters setting interface, press it

GETTING

again, it enters the G54~G59 interface, press it three times, it enters Graphic interface. Press

key repeatedly, it switches among the above nentioned interfaces.
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1.Setting interface

=l =l

There are 3 pages in this interface, which can be viewed by and keys.

1) SWITCH SETTING: It is used for displaying the parameter, program, auto sequence No. on /

off state.
PARM SWT: when it is turned ON, the parameters are allowed to be modified; it is turned OFF,

the parameters are unallowed to be modified.
PROG SWT: when it is turned ON, the programs are allowed to be edited; it is turned OFF,

the programs are unallowed to be edited.
AUTO SEG: when it is turned ON, the block No. is created automatically; it is turned OFF, the

block No. is not created automatically, input manually if it is needed.
In this page, the state of on/off can be switched by ‘left / right'’key or ‘U’and‘D’key on the MDI

panel.

oWITCH SETTING DaBas Neagag

» PARN SWT:  OFF +0N
FROG SWT:  OFF +0N
AUTO SEG: +0FF  ON

MDI o068 Tee Hee

2) Data backup: In this page, the CNC data (bit parameter, data parameter, pitch parameter, tool
offset) can be saved and restored.

Data backup (user): For CNC data backup by user (save)

Recover backup data (user): For backup data recover by user (read)

Recover standard parameter 1 (test): For reading original parameter data of CNC test by user

Recover standard parameter 2 (step): For reading original parameter data of suited step drive
unit by user

Recover standard parameter 3 (servo): For reading original parameter data of suited servo drive

unit by user.

o
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AUTH. OFERATION QAaas Naaaaa
CUREENT LEVEL: 3 Baclkup PAE. (User)
Eesume FAE. (User)

SET LOWEE LEVEL
Eesume FAR.1 (Test)

Fesume PFAR. 2 (Step)
UPDATE  PASS. Eesume PAE. 3 (Serva)

» INPOT PASSWORD:

Modify parameter and edit program

NDI Saaaa Taa Hoa
User page of 3, 4, 5 level

AUTH. OFERATION QAaas Naaaaa

CURREENT LEVEL: 2 Baclkup PAE. (Mach. )

SET LOWER LEVEL Eesume FAE. (Mach. )

Eesume FAR.1 (Test)
Fesume PFAR. 2 (Step)
UPDATE  PASS. Eesume PAE. 3 (Serva)

PASSWORD PASSED

» INPOT PASSWORD:

Can modify scrw compfmacro prog, PLC
NDI saaaa Taa Haa

User page of 2 level

3) Password setting: Display and set user operation level.

The password of GSK980MDa is composed of 4 levels, including machine builder (level 2),
equipment management (level 3), technician (level 4) and machining operation (level 5).

Machine builder (level 2): It allows to modify CNC bit parameter, data parameter, screw- pitch
parameter, tool offset parameter, edit part program (including macro program), edit and alter PLC
ladder diagram, upload and download ladder diagram.

Equipment management (level 3): Initial password is 12345. The CNC bit parameter, data
parameterm screw- pitch parameter, tool offset parameter, part program editing operations are
allowed.

Technician (level 4): Initial password is 1234. Tool offset data (for tool setting), macro varibles,
part program editing operations are allowed. However, CNC bit parameter, data parameter and pitch
parameter editing operations are not allowed.

Machining operation (level 5): No password. Only the mschine panel operation is allowed. The
alteration of tool offset data, CNC bit parameter, data parameter, pitch parameter, and the operations

of part program selection, program editing are not allowed.
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AUTH, OFERATION

DaBas Neagag

CURREENT LEVEL: 3 Backup PAR. (User)
SET LOWER LEVEL i B, (e
Fesume FAR.1 (Test)

b .
INPUT. PASSHORD: Resume PAR. Z (Step)
UFDATE  PASS. Eesume PAE. = (Serwvo)

Modify parameter and edit program

MDI

oBB6e Tag Hee

1.Setting page of G54~G59 Page location

BETTING

Press

key twice, this page is displayed.

SET (GB4—G59)

DRgas Neapag

(EXT OFFSET) (G54 COORDINATE) (ABSOLUTE)
b 0.000 | X B. Ban ¥ B. Ban
T B. Ban T B. Ban b B. Ban
Z B. Ban Z B. Ban Z B. Ban
(G55 COORDINATE) (GE6 COORDINATE) (MACHINE)
X B, Bae X B, Bae ¥ B, Bae
b B, Bae b B, Bae b B, Bae
Z B, Bae Z B, Bae Z B, Bae
DATA
NDI Seppe Tee Hoe
SET (GEd—G59) 06063 NOooas
(GET COORDINATE) (GE8 COORDINATE) (ABSOLUTE)
“IENEEE ¥ B. 066 ¥ B. 066
b B, Bae b B, Bae b B, Bae
Z B, Bae Z B, Bae Z B, Bae
(G59 COORDINATE)  (COORDINATE OFFSET) (MACHINE)
X B. Ban X B. Ban ¥ B. Ban
T B. Ban T B. Ban b B. Ban
Z B. Ban Z B. Ban Z B. Ban
DATA
MDI SOPRE Tee Hoo

The zero of the coordinate system: workpiece coordinate system zero offset, G54, G55, G56, G57,

G58, G59.

® Moving of the cursor

The cursor moves at the data of each coordinate system axis. And the data where the cursor
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locates are highlighted.

The cursor supports up and down, left and right moving, and the corresponding data are
backlighted.

By pressing Page key, the 1% group X axis data on the corresponding interface where the cursor
locates is backlighted.

® Absolute data input

DATA,
INPUT
After “data+tL____| key” is keyed in by user, the data where the cursor locates is changed to the

“data” input by user.
The validity judgement of user input data is the same as that of 980TD coordinate data input in
MDI mode.

® Relative data input

AITER
After “data+% key” is keyed in by user, the original data where the cursor locates is
changed by the sum of“data” newly input by user and original data.

® Auto measurement input

X Z | |Y O | | wen
After “ (or ', & )+ + key” is keyed in by user, the original data

where the cursor locates is changed by the system current“X (or Z, Y) axis machine coordinate”.

3. Graphic interface
There are GRAPH SET, GRAPH TRACK pages in this interface, which can be viewed by

= =

and keys.

1) GRAPH SET page

In this page, the coordinate system, scaling and scope for graphic display can be selected.

GRAFH SET 00083 Neaaas
» COOR OFT= B By 1Y 27X 3¥YZ 4AYZ GZY 6¥Z THEY)
SCALE = 166%
CENTEE = B, 00 (X axis value)
CENTER. = g.a08 (¥ axis wvalue)
CENTER = 8. 008 (Z axis value)
¥MAX. = 170, 666
¥ MAX. = 120, 666
ZMA. = 120, 666
¥ NIN. = -129. a6
T HIN. = -120. 666
Z MIN. = -120. 660
NI Seeee TOH Hae
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2) GRAPH TRACK page
In this page, it displays the path within the parameters range (refer to absolute coordinate) of

GRAPH SET page.

GRAPH TRACK OGS Nesoae
{ 4B SOLUTE)
¥ 62. B2
¥ 16,133
¥ Z -573.547
e s s - ———- Bl-: STARTI
T: STOP
¥ F: CLEAR.
K: SFT VIEW
J: MEDIACY
¥ HOVE L 1 : B, MOVE+~——: B, ZODN: 168% IM: IN/OUT
J0G SeeeR TOH Hoe

1.3.6 BIT PARAMETER, DATA PARAMETER, PITCH COMP interface

S
c
3
(1]
=
O
o
(1]
=
Q
=t
o
=

@ is a compound key, it enters BIT PARAMETER, DATA PARAMETER and PITCH COMP

interfaces by pressing this key repeatedly.

1. BIT PARAMETER interface

Press @ key, it enters BIT PARAMETER interface, there are 48 bit parameters which are

=]

displayed by 2 pages in this interface, and they can be viewed or modified by pressing or

=
— | key to enter the corresponding page. It is as follows:
As is shown in this page, there are 2 parameter rows at the bottom of the page, the 1% row shows

the meaning of a bit of a parameter where the cursor locates, the bit to be displayed can be

() U

positioned by pressing L|or YW key. The 2nd row shows the abbreviation of all the bits of a

parameter where the cursor locates.
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BEIT PARANETEER 0aaas Naaage
MO, DATA B, DATA WO, DATA
a1 HEBRRAaRA _Aag HERREAAE |17 HE181 80
aas HapRaa1l |g1e AEAa11111 H1H HERAREARE
515 HEBRAREaRA |11 HARREAAL H149 18aEaaE
BEd AlBaaaaa a1z aEalaa1l HZA HERREARL
faak aaalaaal Hla 18aaaEa11 5y HERREARL
a6 AEBRAAaRA |14 aEA11111 5P HERREARL
aay AEBRAAaRA a1k 1 BAREAAE B3 HERREARL
BE3 HEA11111 Bl6 HEBEERAAA B24 HEEEBRAE
Ak dkk Ak ALNE ATNA ATLNZ ALMY ALNX
bitT:1/8:Unused
MO, g
JOG Saaan Tag Hee
s
2. DATA PARAMETER interface g
o
- [ :
Press key repeatedly ( key if in BIT PARAMETER interface), it enters DATA  [e)
PARAMETER interface, there are 110 data parameters which are displayed by 7 pages in this g
Q
= = S
interface, and they can be viewed or modified by pressing or key to enter the

corresponding page. It is as follows:
As is shown in this page, there is a cue line at the page bottom, it displays the meaning of the

parameter where the cursor locates.

DATSA PARAMETER QRARRs NARAaa
0, DATA (R DATA (R DATA
_ 49 1 anT 1 ag0L 188
AaLA 1 ALy 1 51313) 188
ah1 1 aLa TEAA AT 188
ALz 1 AGRA TEAA AGs 188
aL3 1 a6l TEAA ag4 488
akd 1 ARz TEAA aTa zaag
AaLG 1 AR3 TEAA |71 LA
5113) 1 ARd 188 a7z 188
Command multiplier for X axis.
WO, 49
JOG Saaaa Taa Haa

® PITCH COMP interface

Press @ key repeatedly, it enters PITCH COMP interface, there are 256 pitch parameters

=

which are displayed by 16 pages in this interface, and they can be viewed by pressing or

=

key.
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SCREW-PITCH PARSMETER 06606 NOBBaE
N0, ¥ ¥ z C IO ¥ T zZ C
L f f f f ees f f f f
1) f f f B ey 4 4 4 4
paz f f f g e 4 4 4 4
003 f f f B a1l @ @ @ @
pad f f f B a1z @ @ @ @
Aag B B B B a3 4 4 4 4
aae B B B B @14 4 4 4 4
paT 4 4 4 g ALk 4 4 4 4

N0, = ¥YZC (8. 891lmm)
MO, aas
MDI SeRRe Te Hoo

1.3.7 CNC DIAGNOSIS, PLC STATE, PLC VALUE, machine soft panel, VERSION
MESSAGE interface

—
is a compound key, it enters CNC DIAGNOSIS, PLC STATE, PLC VALUE, machine soft
panel, VERSION MESSAGE interfaces by pressing this key repeatedly.

1. CNC DIAGNOSIS interface CNC

The input/output signal state between CNC and machine, the transmission signal state between

CNC and PLC, PLC internal data and CNC internal state can all be displayed via diagnosis. Press

oo
key it enters CNC DIAGNOSIS interface, the keypad diagnosis, state diagnosis and

miscellaneous function parameters etc. can be shown in this interface, which can be viewed by

=] =]

pressing or key.

In CNC DIAGNOSIS page, there are 2 diagnosis No. rows at the page bottom, the 1% row shows

the meaning of a diagnosis No. bit where the cursor locates, the bit to be displayed can be positioned

() L

by pressing L or kil key. The 2nd row shows the abbreviation of all the diaosgnis No. bits

where the cursor locates.
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CHC DIAGNOSTS 0aaas Naaaas
N, DATA N0, DATA O, DATA
_BBaa  AaaaRaaag Az aeEal1lll AlG  BEBAREEA
aal  BRABEEAR aag  BeEAl111l ALY  BEBAREER
ARz BRAREEAR ale  BeRRREAA AlE  BEBAREER
AE3  BRAR1111 A1l BeARREAA Al9 BEEAREER
Aad  BRAREEAR AlZ  BEARREAA AZE  BEBAREEA
aah  BRARREAR Al3  BEARREAA A2l BEBRREEA
ARE  BRAL1eaa Ald  BEAAREAA 22 BEBRREEA
aayT  aeaaaena alh  peRaaaae AZ3  Bepaaane
ESP s 4 [ECEH DECA DECZ DECY DECX
bitT:ESP signal (¥@.5)
MO, Gaa
JOG 080 Taa Haa
s
2. PLC STATE interface g
)
In the page of this interface, it orderly displays the state of address X0000~X0029, g
Y0000~Y0019, FO000~F0255, GO000~G0255, A0O000~A0024, KOO00~K0039, RO000~R0999 etc.. =
P
NGNS 5
And it enters PLC STATE interface by pressing key repeatedly. The signal state of PLC &
| 8| =
addresses can be viewed by pressing or key.

In PLC STATE page, there are 2 rows at the page bottom; the 1% row shows the meaning of a bit

(]
of an address where the cursor locates, the bit to be displayed can be positioned by pressing L
(]
or W key. The 2nd row shows the abbreviation of all the bits of an address where the cursor
locates.
FLC ETATE 0Bea3 Nagaas
N0, DATA N0, DATA N0, DATA
X0aaa aaaaaaag X0aas aaaaaaag XBBle BEBEBREHE
Xaaal aaaaaaag X08a9 aaaaaaag XealT GEBBBRaE
_XBaRz BaaaRaaag Xaala aaaaaaag XBBls BEBBBBHE
X0aas aaaaaaag X081l aaaaaaag XBBl9 GEBBBRERE
X0aad aaaaaaag X0al2 aaaaaaag XBBZe BRBRRRRE
X0aaL aaaaaaag X0als aaaaaaag Xepdl GeRRRaa6
X0aae aaaaaaag X0al4 aaaaaaag XOpZy BRRRaaa6
X0aaTt aaaaaaag X0alL aaaaaaag XOBds ORRRaaan
ek ek DECE DECA DECT sk ek sk
bitT:Thused
NO. ¥eegd
JOG chaaa Taa Hea

3. PLC VALUE interface
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In the page of this interface, it orderly displays the values in the registers of T0O000 ~

j
T0099,D0000~D0999,C0000~C0099,DTO00~DT099,DC000~DCO099 etc.. By pressing
key repeatedly it enters PLC VALUE interface. The data values of PLC can be viewed by pressing

=] =]

or key.

In this PLC VALUE page, there is a cue line at the page bottom, it displays the meaning of the

parameter where the cursor locates. As is shown in the following figure:

PLC DATA DBaas Negaoan
< HO, DATA HO, DATA HO, DATA
(=) _DTaea 5 DTaas 5 DTale 5
c DTaal 5 DTaa49 5 DTaly 5
2 DTaaz 5 DTale 5 DTa1s 5
- DTae3 5 DTe1l 5 DTa14 lag
o DTa6d 5 DTe1z 5 DTaz2a Lag
o] DTaak 5 DT&13 5 DTe2l Lag
o DTaas 5 DTel14 5 DTazz lag
= DTaa7 B DTal15 B DTaz3 Lag
S

Feserved

MO,  DTesg

JOG caags Tee Hag

4. VERSION MESSAGE interface

o
It enters VERSION MESSAGE interface by pressing key repeatedly. The software,

hardware, and PLC version message can be shown in this interface. The figure is as follows:

VERSION MESSAGE DRgas Noaoag

FRODUCT TYPE : GHEE956MDa
SOFTHWARE VER. @ Vi, 88-manu
HARDWARE VEE. @ 3. 81, 802——8s5, a7, 21
oo TEN ID: &

LADDER DESIGN: 3K

LADDEE VEE. @ 89,81, 15-839C
LADDER VERIFY: 3359C

LADDEE NOTE : G5K956MDa

MDI o688 Tes Hee

o



Chapter 1 Operation Mode and Display

1.4 List of general operations

Operatio Passwor| Program
Item| Function Operation key Display Parameter
n mode d level | on/off .
page switch
Relative Relative
coordinate of X| K CANCEL coordin
axis clearing ate
Relative
Relative
coordinate of Y hid CANCEL _ <
_ _ & coordin =)
axis clearing : c
ate 3
)
Relative Relative =
coordinate of Z Z. . CANCEL coordinat _OO
axis clearing —. e %
Part No Relative =
' CAMCEL [ . S
ClearClearing . coordinat
ing eor
; : bsolute
Cutting time a
CANCEL | T ,
clearing .\ = coordinat
e
Tool radius DATA Tool |[evel
offset D 0. | offset 2,3,4
clearing
Tool length
J |% Tool Level
offset H 0. L |
. offset [2,3,4
clearing
Bit
Data | DATA MDI
i Bit parameter INFUT paramete On
input Parameter. L____| mode Level 2,3
r
Bit
DATA MDI
Data INFUT parametelLevel 2,3 On
Parameter. L____| mode
parameter r
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Operatio Passwor| Program
Item| Function Operation key Display Parameter
n mode d level on/off .
page switch
Input pitch X DI Pitch
i itc
parameter of X| Compensation Level 2
_ DATA mode  |paramete On
axis INBUT
value. | r
nput it | ¥ Pitch
. Compensation MDI
parameter of Y| parametelevel 2
_ mode On
axis ) r
value. L |
Pitch
Input pitch Z \ compens
! .
parameter of Z - Compensation MDI ation Level 2
axis el mode on
HEUT paramete
value. L |
r
_ DATA Macro [evel
Macro varibles . INPUT .
Macro varibles. | varibles 2,3,4
Input tool Level
P |% Tool offst
radius offst D Data value. .| 2.3,4
Input tool DATA Tool
Level
length offset H Data value. L___| offset
2,3,4
Search down
Sear . Program
h from where the @ Edit et Level o
c h : conten n
cursor locates Character mode 2,3,4
Search up
Edit
from where the ﬁ Program Level On
Character. mode
cursor locates content 2,3,4
Search down Program
) _ Level
from  current @ Edit content, b 34
program mode orprogram|
Search up auto list or
) Level
from  current ﬁ mode program b 24
program state |

o




Chapter 1 Operation Mode and Display

Operatio Passwor| Program
Item| Function Operation key Display Parameter
n mode d level | on/off .
page switch
2 . 3%.
Search ] i o
. program name. Z
defined prog
Level
program @
2,3,4
Search for bit
arameter,
Z . Pj@ Correspo
ata
. Parameter no.. nding -
parameter or - g o
age o =
pitch el Pag g
- the data )
parameter —
o
PLC state, = a PLC ®
PLC data - address No. state, ,-9_’_1,,_
searching S PLC data S

) Program|Level
DeletDelete the DELETE Edit On
content 2,3,4

ion (character mode
where the
o Edit Level
cursor is in CANCEL Program On
mode 2,3,4
content
Move the cursor to the head
Singl block Edit P Level (@]
ingle oc i rogram n
g. DELETE 9 2.3,4
deletion of the line. mode content
CHANGE [
Multi-block ) . order Level
Edit Program On
deletion 2,3,4
DELETE mode content
number.
Segment Level
; Ig ) CHANGE DELETE  Edit Program b 34 On
eletion ,9,
. character. mode content

o
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Operatio Passwor| Program
Item| Function Operation key Display Parameter
n mode dlevel | onl/off .
page switch
O
Delete one . program name. _ Level
Edit Program On
program 2,3,4
DELETE mode content
o | |-+
[ .
Delete all : 999.  [Edit Level
< Program On
o) programs mode 2.,3,4
c DELETE content
3
)
.8 Chan O _
o© Change . program name. [Edit Program |Level o
o e n
2-_ g program name ALTER mode content 2,3,4
8 nam MACRO
e EDIT
(]
DupliPuplicate . program name. [Edit Program Level o
n
catioprogram mode content 2,3,4
CHANGE
n
CNC _
DATA Edit
—CN{Tool offset OUTPUT Tool |Level 2,3 On
mode
C offset
(se _ Bit
: DATA Edit
nd) Bit parameter OUTPUT parametel.evel 2,3 On
mode
r
Data Edit
DATA
Data On
parameter OUTPUT mode Level 2,3
parametr
E it Pitch
i
Pitch oo paramete On
mode Level 2
parameter r
(]
Send a part program name Edit Program|Level o
H H n
program mode content 2,3,4
DATA
ouTPUT

o
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Operatio Passwor| Program
Item| Function Operation key g Display d level Joff Parameter
n mode eve on/o
page switch
O ||-T
Send all part _ = 999  [dit Program Level on
programs mode 2,3,4
DATA content
OUTPUT
Edit Level
Tool offset g b a4 On
mode ,3,
Bit ) Edit o
CNC|[" Parameter mode Level 2,3 "B
—CN g
Data . ®
C Edit Level 2,3 On —
parameter —
(rec mode o
K°]
eive)Pitch Edit L ovel 2 o o
eve n )
parameter mode g‘-
Edit Level >
Part program g b 34 On
mode 9,
Edit Tool Level
DATA
fool offset ouTRUT mode offset 2,3,4 on
State
. DATA _ Level
Bit parameter OUTPUT Edit paramete2 34 On
mode r o
, Data
: DATA Fdit
Bit parameter OUTPUT q parametelevel 2,3 On
mode
r
CNC Pitch
compens
~PChitch OATA Edit P
(uplo OUTPUT ation |evel 2 On
parameter mode
ad) paramete
r
Send a , program name, Edit Program Level on
program mode content 2,3,4
DATA
OUTPUT
Send all -4 _ Level
O oDtbr [Edit On
programs ) 999. g 2,3,4
mode
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Operatio Passwor| Program
Item| Function Operation key Display Parameter
n mode dlevel | onl/off
page switch
Edit Level
Tool offset On
mode 2.,3,4
Edit
Level 2,3 On
PC—pit parameter mode
CNCpata Edit el 25 o
evel 2, n
(dowparameter mode
nloa pjich Edit
d) Level 2 On
parameter mode
Edit Level
On
Part program mode 2,3,4
Turn on
Switch
parameter ) _ Level 2,3
. L setting
switch
Turn on Switch Level
witch |Leve
program ) .
. L setting 2,3,4
switch
Swit/Turn on auto ) Switch
ch sequence No. L setting
setti Turn off
Switch
ng parameter L) ~ lLevel 2,3
. W setting
switch
Turn off switch Level
witch Leve
program I .
. W setting 2,3,4
switch
Turn off auto LJ Switch
sequence No. Wi setting
Explanations: “. ” in the column “operation” indicates operate two keys successively, “+”
indicates operate two keys simultaneously.
L CANCEL Ll CAMCEL
Example: W, indicates that press W key first, and then press
CANCEL =]
key; + indicates that press two keys simultaneously.
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Chapter 2 Power ON or OFF And Protection

CHAPTER 2 POWER ON OR OFF AND PROTECTION
2.1 System Power On

Before this GSK980MDa is powered on, the following should be confirmed:
1. The machine is in a normal state.
2. The power voltage conforms to the requirement of the machine.
3. The connection is correct and secure.

The following page is displayed after GSK980MDa is powered on:
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LGS
r—Ji4d =XFEE

The current position (RELATIVE POS) page is displayed after system auto detection and

initiation are finished.

EELATIVE POS Depag Neooag
GOB G177 G99 Ghe

0@@@@ N@@B@B G21 48 49 G94 G93
X : 6. F 1260

ACT.,  F: 4

Y 13.776 |mrFoow: 150

RAP OVRI:  166%

Z —1 .344 [sp1ow: 1o

PART CNT: g
COT TINE: ©:660:00
JOiG L0608 Tea Hea

2.2 System Power Off

Before power is off, ensure that:
1. The axes of the CNC are at halt;
2. Miscellaneous functions (spindle, pump etc.) are off;
3. Cut off CNC power prior to machine power cutting off.

Note: Please see the machine builder’s manual for the machine power cut-off operation.
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2.3 Overtravel Protection

Overtravel protection should be employed to prevent the damage to the machine due to the

overtravel of the axes.

2.3.1 Hardware overtravel protection

The stroke switches are fixed at the positive and negative maximum travel of the machine axes X,
Y, Z, 4th, 5th respectively, they are connected by the following figure. And the “MESP”of bit parameter
No.017 must be setted to 0. If the overtravel occurs, the stroke switch acts to make the machine stop,

and the emergency alarm issues.

+24V +X —X —-Y +Y

—L Emergency stop $witch

Temporary release switch

ESP

When the hardware overtravel occurs, there will be an “emergency stop”alarm. The steps to
eliminate this alarm is press the OVERTRAVEL button to reversely move the table to detach the

stroke switch (for positive overtravel, move negatively; vice versa).

2.3.2 Software overtravel protection

When the “MOT” of bit parameter No.17 is set to 0, the software limit is valid.

The software travel stroke is set by data parameter NO.135~ NO.144, they refer to machine
coordinate. No.135~No0.139 are for axes (X, Y, Z, 4th, 5“‘) positive max.overtravel, Ne140~Ne144 are
for negative max.overtravel.

If the machine position (coordinate) exceeds the setting range, overtravel alarm will occur. The
steps to eliminate this alarm is press RESET key to clear the alarm, then moves reversely (for

positive overtravel, move out negatively; vice versa)

2.4 Emergency Operation

During the machining, some unexpected incidents may occur because of the user programming,
operation and product fault.So this GSK980MDa should stopped immediately for these incidents.
This section mainly describes the resolutions that this GSK980MDa are capable of under the
emergency situation. Please see the relative explanation for these resolutions under the emergency

by machine builder.



Chapter 2 Power ON or OFF And Protection

2.4.1 Reset

Rebér

Press |74 | key to reset this GSK980MDa system if there are abnormal outputs and axis

actions in it:
1. All axes movement stops;
2. M, S function output is invalid (PLC ladder defines whether automatically cut off signals such

nebér
£

as spindle CCW/CW, lubrication, cooling by pressing key);

3. Auto run ends, modal function and state held on.

2.4.2 Emergency stop

During machine running, if the emergency button is pressed under the dangerous or emergent
situation, the CNC system enters into emergency status and the machine movement is stopped

immediately. If the emergency button is released, the emergency alarm is cancelled and the CNC
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resets. Its circuit wiring is shown in section 2.2.1 of this chapter.

Note 1 Ensure the fault is eliminated before the emergency alarm is cancelled.

Note 2 pressing down the Emergency button prior to power on or off may alleviate the electric
shock to the machine system.

Note 3 Reperform the machine zero return operation to ensure the correct position coordinate
after the emergency alarm is cancelled (machine zero return operation is unallowed if
there is no machine zero on the machine.).

Note 4 Only the MESP of the bit parameter No.017 is set to 0, is the external emergency stop

valid.
2.4.3 Feed hold

B

FE)HOLD

Key can be pressed during the machine running to make the running pause. However, in

thread cutting, cycle running, this function can not stop the running immediately.

2.4.4 Power off

Under the dangerous or emergency situations during the machine running, the machine power
should be cut off immediately to avoid the accidents. However, it should be noted that there may be a
big error between the CNC displayed coordinate and the actual position. So the tool setting operation

should be performed again.

god
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CHAPTER 3 MANUAL OPERATION

o

o=

Pressl MANUAL key, it enters Manual mode. In this mode, the manual feed, spindle control, override

adjustment operations can be performed.

Note!
The keys functions of this 980MDa machine panel are defined by Ladder
Diagram; please refer to the respective materials by the machine builder for the

function significance.
Please note that the following function introduction is described based on the

980MDa standard PLC programs!

3.1 Coordinate axis moving
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In Manual mode, the coordinate axis can be moved manually for feeding and rapid traverse.

3.1.1 Manual feed

Press feed axis and axis direction key in the direction selection

o) &

@ 4th ®z

& 5

@x

O
=% [ & [[¢1] [=
&

areal @50 @y , the corresponding axis may be moved positively or

(@]

negatively, and the axis stops moving if releasing these two keys; and the direction selection keys of

X.Y. Z. 4th. 5th axes can be hold on at a time to make the 5 axes to move simultaneously.

3.1.2 Manual rapid traverse

@]
y
First press FAFID key in the feed axis and direction selection area
O @)
L 7 || &
@ 4th (Y4
I&a >
@x
O O O
5ih @ % % th
@5th ey “Jill the rapid traverse indicator in the State area lights
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Chapter 3 Manual Operation

up. The corresponding axis can be rapidly moved positively or negatively by pressing direction
selection key, and the axis stops moving if releasing the key; and the direction selection keys of X. Y.

Z. 4th. 5th axes can be hold on at a time to make the 5 axes to move simultaneously.

In Manual rapid mode, press |0 | key to make the indicator go out, and the rapid traverse is
invalid, it enters the Manual feed mode.
Note 1: Before machine zero return, the validity of manual rapid traverse is set by the “ISOT”

of the bit parameter No.012.

@]
vy
Note 2: In Edit or MPG mode, __ "™ | key is invalid.
S
c
3.1.3 Manual feedrate override adjustment c31>
0 3
o
(¢)
S
Wiy % S
F. OVERRIDE
0
o@ r::ﬁ @
In Manual mode, the or key in can be pressed to modify the Manual

feedrate override, and the override has 16 levels. The relation of the feedrate override and the

feedrate is as the following table:

Feedrate override (%) Feedrate (mm/min)
0 0

10 2.0
20 3.2
30 5.0
40 7.9
50 12.6
60 20
70 32
80 50
90 79
100 126
110 200
120 320
130 500
140 790
150 1260

Note: There is about 2% fluctuating error for the data in the table.
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3.1.4 Manual rapid override adjustment

by
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In the manual rapid traverse,

Sy

| (“rime

O M

nA-Fl

. 25% AU B0%

A i00%

1) Press

data parameter No.069)

RELATIVE POS page;

2) Press

200

o]

<

or

O

@

L %
R. OVERRIDE

O

i

&

can be pressed (also

key in

key with the respective override F0, 25%,50%, 100%)to modify the

3.1.5 Relative coordinate clearing

POSITION L = B
key to enter Position interface, then press or key to select the

Manual rapid override, and there are 4 gears of FO, 25%, 50%, 100% for the override.(FO is set by

EELATIVE POS

0aeas Neasag

X
Y

Z

00000 NOOOOO

1.680

13.776

1.344

B8 G17 G986 Ghd
G2l G40 G49 G94 (93

Foles 5 6e N36
JOz.  F: 1268
ACT., F: g
FED OVRI:  1L6%
EAP OVRI:  166%
oPL OVEI:  1oa%
PART CNT: @
CUT TINE: ©:608:08

JOG

oB66E Tae Heo

X CANCEL
key to make the “X”in the page to blink,then press key;
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EELATIVE POS

Dagas Naaoaeg

00000 NOOOOO
X 0.000
Y 13.776
Z -1.344

LA G1T G989 Ghd
G2 G498 G489 GY4 (BB

Faleg 5 Ba M&6

JOG. Fro 1268
ACT.  F: g
FED OVRI:  1L68%
FAP OVRI:  166%
oPI OVRI:  10e%
PART CNT: G
COT TINE: ©:68:00

J0is

oBaea Tea Hae

3) The clearing operations of other coordinates are the same as above.

3.2 Other Manual operations

Note: The following operations are also valid in Machine zero, MPG/Step mode.

3.2.1 Spindle CCW, CW, stop control

3.2.2 Spindle Jog

@
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C.
D
8O |, In Manual mode, the spindle rotates conterclockwise if pressing this key;;
%)
10O
8. 6TOP - - - - )
: In Manual mode, the spindle stops if pressing this key;
&)
14
B.COW |. In Manual mode, the spindle rotates clockwise if pressing this key;

Press and hold |__40@ key, the spindle rotates conterclockwise, release it, the spindle stops.

3.2.3 Cooling control

o

COOLNG

3.2.4 Lubrication control

See details in Appendix for its function.

: In Manual mode, press this key, the coolant is switched on/off..
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3.2.5 Spindle override adjustment

In Manual mode, if the spindle speed is controlled by analog voltage output, the spindle speed
D%
8. OVERFIDE

O@ O@ DG

By pressing the or key in Spindle Override keys , the spindle speed

may be adjusted.
o

can be changed by real-time adjusting of the spindle override that has 8 levels of 50% ~120%.

S
c
3
(1]
=
O
o
(1]
=
Q
=t
o
=




Chapter 4 Mpg/Step Operation

CHAPTER 4 MPG/STEP OPERATION

In MPG/Step mode, the machine moves by a specified increment.

Note!

The keys functions of this 980MDa machine panel are defined by Ladder; please refer to
the respective materials by the machine builder for the function significance.
Please note that the following function introduction is described based on the 980MDa

standard PLC programs!

4.1 Step Feed

Set the BIT3 of the bit parameter No.001 to 0, and press key to enter the Step mode, it

displays as follows:

FELATIVE FOS 0eBBa Neaaaes
BB G17 G989 Ghd

0 N@@@@@ G21 548 Gd49 GYd (B3
Faleg 5 6 Msa
x @ o @@@ oTEP INC: 8,88l

ACT. P 4

Y O.000 |roorw: 1o

FAP OVRI:  1agh

Z 0.000 [s:om: 10

PART CNT: 2
CUT TINE: &:66:62
STEP shage Tel Hee

4.1.1 Increment selection

x| |2 rwn ||| |
A D || wn2se|| wsom || oo

Press key to select the move increment, the increment will be shown in

the page..

|| ||| | ©rism
AnFO | | nness || nns0w| | An 100w

Note: In the EDIT or REF modes,

MDI modes, rapid override will be changed by pressing the above-mentioned keys. In

keys are invalid. In the AUTO or

“an 11 ||“.rLxn || “ruxi| |

ARCFD || Ana2E% || AruB0R || An 00
WO | and

the MANUAL mode, press rapid move key

keys together, these keys are valid, otherwise, they are invalid.
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4.1.2 Moving direction selection

Press

®X| or

key once, X axis can be moved negatively or positively by a step

increment, other axises are the same.

4.2 MPG (Handwheel) Feed
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Set the BIT3 of the bit parameter No.001 to 1, and press

it displays as following:

key to enter the MPG mode,

EELATIVE POS

OaBas Noaoas

X
Y

Z

0@@ N@@@@@ Gd1 548 G439 594 G35

a8 G1Y G989 Ghd

Q.000 fwnc: oo
ACT. F: @

O.000 |roowe:  1oes

EAP OVRI:  1668%

O.000 |s:or: 1o

PART CNT: 2
CUT TINE: ©:88:82

HNDL

o866 Tal Hea

The handwheel figure is as follows:

4.2.1 Increment selection

Press

the page:

208

The handwheel figure
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LAl || WL || uB0N || An100w

key to select the move increment, the increment will be shown in
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EELATIVE POS Dagas Naaoaeg
LA G1T G989 Ghd

0 N@@@@@ G2 G498 G489 GY4 (BB
Faleg 5 Ba M&6
x @ . @@@ HNDL INC: 6. 881

ACT.  F: g

Y O.000 |roor: 1o

FAP OVRI:  166%

Z 0.000 [:om: o0

PART ©CNT: 2
CUT TIME: 8:66:82
HIWDL chEEa Tal HAaa
4.2.2 Moving axis and direction selection
<
In MPG mode, press @x| key to select the corresponding axis. The page is as follows

(Other axises are the same):

EELATIVE POS 0gaga Neaoaa
B8 G1T G986 G5hd

0@@@@ N@@@@@ G2l 40 49 G94 G935
X @.000 i 6o

ACT,  F g

Y . FED OVRI:  156%

EAP OVEI:  1668%

Z 0.000 [s:om: e

PART CNT: 2
COT TINE: ©:80:02
HWDL ¥ AXTS oABee Tal Hes

The handwheel feed direction is defined by its rotation direction. Generally, the handwheel CW is
for positive feed, and CCW is for negative feed. In case of that handwheel CW is for negative feed,
CCW for positive feed, it may exchange the A, B signals of the handwheel terminals,also you can

modify the HNGX. HNGY. HNGZ. HNG4. HNGS5 of the bit parameter Ne019.

4.2.3 Explanation items

1. The correspondence between the handwheel scale and the machine moving amount is as
following table:

Moving amount of each handwheel scale
Handwheel increment 0.001 0.0100 0.100 1.000
Specified coordinate value 0.001Tmm 0.010mm 0.100mm 1.000mm

2. The rotation speed of the handwheel should be less than 5 r/s, if it is over that, the scale may be
not coincide with the moving amount

3. The handwheel axis selection key is valid only in the MPG mode.
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CHAPTER 5 MDI OPERATION

In MDI mode, the operations of parameter setting, words input and execution can be performed.

Note!

The keys functions of this 980MDa machine panel are defined by Ladder; please refer to
the respective materials by the machine builder for the function significance.
Please note that the following function introduction is described based on the 980MDa

standard PLC programs!

5.1 Code Words Input

Select MDI mode to enter the PRG STATE page, to input an block “G00 X50 Z100”, the steps

are as follows:
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B
1. Press MOl key to enter MDI mode;
PROGRAM
2. Press 'key to enter PRG STATE page:
FEG STATE OARaR Neaaas
(ABSOLUITE) (Mode of fized cycle) |00 G1T G906 G54
% 5. 900 ¥ v GE1 G4 G49 G94 G93
7 0. o080 | W Folee 5 60 N30
. 0. 000 g S PRG. F: 189
ACT. F: 5]
INFUT FRZ SEGHNENT : FED OVREI: 156
L RAF OVEI: 188%
SFI OVEI: 188%
FARET CHNT: 2
COT TINE: @:p8:82
NDI SAREa Tal Hes

Gllo||lo||X | |B |O| |Y,)|B| O] |£]|]1
.lnpput— 1 — | |, b L J, L= L L _tl

by sequence, the page is as follows:
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PRz STATE DaaRe Naagas
. A8 G1T 598 Ghd
(ABSOLUTE) (Mode of fized cycle)
321 G4B G49 94 G9B
X p.opg X V
v poees | W Fo100 S 89 N30
> o en - F FRG. F: 100
' R . ACT.  F: 8
INPUT PEG SEGMENT : FED OVEI: 1564
GaE XRA Tha 2168 FAP OVEI:  1606%
oPT OVEL:  19@%
FART CNT: 4
CUT TIMNE: @:g8:82
MDI sgaag Tal Hes
<
DATA o
INFLT c
4. Press , the page is as follows: g
FEG STATE ORRae Nagagg =
. GEe G1T G99 Ghd @)
(ABSOLUTE) Mode of fized cycle) S
G21 GdB G49 594 G98
¥ e.eee X v T
¥ N W Folo0 5 00 N30 o
) 2 F . =
7 0. B0 FEi. F: 188
' R 4 AT, F 8
INPUT PEG SEGMENT : FED OVEI: 15a%
izHE X5 ThE Z16A E&F OVEL: 1aa%
oFI OVRI: 1 BE%
FART CHNT: 2
COT TINE: @:88:82
NDI SReEg Tal Hed
5.2 Code Words Execution
R
After the words are input, and press , the background color of program segment
"o
becomes white, these MDI words are executed after the FREEWT ey is pressed. During the
o]
R REGET
execution,Press[fEHAD| | &/ and Emergency Stop button may be pressed to terminate the
CANCE
MDI words execution.If key is pressed,the background color of program segment

will becomes black,then words can be input again.

Note: The subprogram call command (M98 P ; etc.) is invalid in MDI mode.
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5.3 Parameter Setting

In MDI mode, the parameter value can be modified after entering the parameter interface. See

details in Chapter 9 of this part.

5.4 Data Modification

In the PRG STATE page, before the inputted words will be executed, if there is an error in

CANCEL
Sl inputted words, press to cancel highligt state, then program segment can be
c
3 3 REBET
. modified. It may press BV key to clear all the words, then input the correct words; for
ol cxample ,"Z1000” will be inputted to replace Z100 in Section 5.1 of this chapter, the steps are as
El follow.
0
5
=
S ]
CANCEL
1. press key, the page is as follows:
PEG STATE CBBaR Nanaan
. GEa G1T 599 Ghd
(ABSOLUTE) (Mode of fized cycle)
21 G4e 549 94 G
i g.oap X V
¥ o.oen L W Folop S 00 N30
- P FRG. F: 109
' R . ACT. B o
INPUT PRG SEGMENT : FED OVRI:  156%
08 Xhe The Zlaa E&P OVEI:  168%
cPI OVRI: 106
PART CNT: 2
CUT TIME: @:66:82
MDI cigag Tal Heo
CANCH.
2. press key, the page is as follows:
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PRG STATE 00008 NOAOAA
(ABSOLUTE) (Mode of fixed cycle) gg? gé; ggg ggi cos
¥ aoapn X v
v o.oam L W Fol00 5 00 N30
- 0. 066 ﬁ g FRG. F: 100
ACT.  F: g
INFUT FEG SEGNEMNT : FED OVEI: 1560,
Gee W58 Y58 2188 RAP OVRI:  106%
SPT OVRI:  108%
PART CNT: 7
CUT TINE: ©:00:02

MDI

-0608 Tel Hee

3. press Z“ ! . o . o . — by sequence, the page is as follows:
PE: STATE 0apaa Naaaag
(ABSOLUTE) (Mode of fixed cyele) gg? gé; ggg ggi cos
i . 6ee X v
v o.oam L W Fol00 5 00 N30
> b a0 ﬁ g PRG. F: 100
ACT. F: #
INPUT FREG SEGMENT : FED OVEI: 156%
z08 Xbe The Z1e68 EAP QOVRI:  1é6%
=PI OVREI:  10&%
PART CNT: 2
CUT TIME: @:66:62
MDI =aaee Tal Hae
DaTA
, the page is as follows:

4. At last ,press

PRG STATE 000G8 NOBAAD
LTy (e of i v [EE S SO
X g, eep X v
¥ o.oe8 - W Folop S 00 N30
. 0. 006 ﬁ S FRG. F:  10@
ACT.  F: 0
INPUT PRG SEGMENT : FED OVEI:  156%
GAB ¥58 Y56 21666 RAP OVRI:  100%
SPI OVRI:  168%
PART CNT: 2
CUT TINE: ©:00:02

MDI

oA0ae Tal Hea

5.5 OUT Key Start

When the “OUTR” of the K parameter KO010 is set to 1, the current words inputted
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CHAPTER 6 PROGRAM EDIT AND MANAGEMENT

In Edit mode, the programs can be created, selected, modified, copied and deleted, and the
bidirectional communication between CNC and CNC, or CNC and PC can also be achieved. To
prevent the program to be modified or deleted accidentally, a program switch is set for this
GSK980MD system. And it must be turned on before program editing. Also 3 level user authority is
set in this GSK980MD system to facilitate the management. Only the operation authority is above

4 level (4 or 3 level etc.) can open the program switch for program editing.

6.1 Program Creation

6.1.1 Creation of the block number

The program can be with or without a block No. The program is executed by the block numbered
sequence (except the calling). When the “AUTO SEG”switch in setting page is OFF, the CNC doesn't

<
o
c
=
[
—
=
@)
©
@
-
S
=
o
>

generate the block number automatically, but the blocks may be edited manually.

When “AUTO SEG” switch in switch setting page is on, the CNC generates the block number

EDE

automatically. In editing, press key to generate block number of the next block automatically.

The increment of this block number is set by Ne216.

SWITCH SETTING DRgas Noaoag

+ PAEN SWT: =+0FF 0N
PROG SWT:  OFF 0N
AUTO 5EG: +0FF  ON

MDI o688 Tes Hee

6.1.2 Input of the program content

D

1 Press key to enter the Edit mode;

2 Press ﬁkey to enter the Program interface, select the PRG CONTENT page

o
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GEK

= =
by pressing or key

FRG CONTENT oBG1 COL:1  C:/08868. CNC

00066 (00066)

6 Ghd G989 X6 YO Z9;
¥la 718,

¥-18 7-18;

M99,

B

EDIT o666 Too Heo

: S CIREINME

3 Key in address key , numerical key

S
c
3
(1]
=
O
o
(1]
=
Q
=t
o
=

key by sequence (e.g. Program O0001 creation);
PR CONTENT oEG1 COL:1 C:/Oea0e, CNC

Do6ae (08668) ;

G0 B4 90 X9 Ta 20,
K16 Y18,

K-18 T-18;

a9,

]

08861
EDIT oBB68 Tag Heo

EDE

4 Press key to setup the new program;
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6 Other blocks cab be input by step 5 above.

PR CONTENT =BG COL:1 C:/08a1. CNC
Doeal (0668l ;
B
EDIT olaan Tea Hag <
5 Input the edited part program one by one, the character will be displayed on the screen %
immediately as it is input(as for compound key, press this key repeatedly for alternate ;3;
EDE ®)
input),after a block is finished, press to terminate it. kS
S
=
-]

6.1.3 Search of the character

1 Scanning: To scan the character one by one by cursor

D

Press

CONTENT page;

r

1) Press

key to enter the Edit mode, then press ﬁ key to enter the PRG

key, the cursor shifts a line upward; if the number of the column where the

cursor locates is over the total columns of the previous line, the cursor moves to the previous

it

block end (at*;”sign) after key is pressed;

2) Press

4

key, the cursor shifts a line downward; if the number of the column where the

cursor locates is over the total columns of the next line, the cursor moves to the next block end

U

(at*;’sign) after the key is pressed;

3) Press

5

key, the cursor shifts a column to the right; if the cursor locates at the line

end, it moves to the head of the next block;
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key, the cursor shifts a column to the left; if the cursor locates at the line

head, it moves to the end of the next block;

=

5) Press

key to page upward, the cursor moves to the 1% line and the 1% column of

the previous page, if

column;

=

it pages to the head of the program, the cursor moves to the 2™ line and 1°*

6) Press _— lkey to page downward, the cursor moves to the 1% line and 1°* column of the

the program;

from

next page, if it pages to the end of the program, the cursor moves to the last line and 1 column of

2 Searching: To search for the specified character upward or downward

the cursor current location

The steps of searching are as follows:

S
c
3
(1]
=
O
o
(1]
=
Q
=t
o
=

‘D

1) Press

key to enter Edit mode;

2) Press @ key to enter the PRG CONTENT page;

|:
3)Press key to enter Search mode, Max. 50 bytes can be input, but only

10 of them can be

search command ——G2, press

searched. If the characters are over 10 bytes, searching will fail. E.g. to

|:
key, then input G2, and operate as step 4.

PRz CONT

ENT ITOR SEis COL:1 C: /08883, CNC

250;

G2 I-28;
3 I-28;
G4 X5,

K-28 19;
FIND G2

06888 (CNC PROGEAN) -
G4B G49 G328
GO GOR G54 KO Ye Za-

Gl X260 220 F1568;

G1 X6 Y20 26 Floog;

EDIT

o800 Tog Hoa
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4) Press

character

5) After the searching, the CNC system is still in searching state, press or key

again, the next character can be searched. Or press

{r {r

U
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key ( or by the Ilocation relation between the
to be searched and the character where the cursor locates), it displays as follows:
PR CONTENT ITOR SEGE COL:1 :/0808s. CNC
0e@es (CNC PROGRAN) ;
G4 ;49 GEA;
B G98 Ghd X8 Yo Z28;
A58

Gl ¥26 220 F1he8;
G2 I-28;

3 I-28;

d X5,

G1 X6 Y20 76 Flaoa;
K-20 T4,

FIND G2

EDIT

sBaee Tes Hea

iR

<
o
c
=
[
—
=
@)
©
@
-
S
=
o
>

e

key to exit the searching state.

6) If the character is not found, the prompt of “Srch fail” will be displayed.

Note:During the searching, it doesn’t search the characters in the called subprogram

3 Method to return to the program head

1) In the Program Display page of the Edit mode, press

the program head

aeblr
i

key, the cursor returns to

2) Search the program head character by the methods in Section 6.1.3 of this part.

6.1.4 Insertion of the character

Steps:

1) Select the PRG CONTENT page in Edit mode, the page is as follows:
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PR CONTENT

oEGE COL:1  C:/0988s, CNC

08068 (CNC PROGRAN) .
G46 G49 GRa;

GO G9a G54 X0 Yo Za;
750

G1 X268 278 F1500:

G2 1-29;

53 1-20:

G4 ¥5:

G1 ¥0 Y20 Z6 Floao:
-20 70

EDIT

oB8ae Tea Heo

S llalls T

input

2) Input the character to be inserted(to insert G98 code before G2 in the above figure,

), the page is as follows:

PR CONTENT

S00S COL:5  C:/0pees, CNC

S
c
3
(1]
=
O
o
(1]
=
Q
=t
o
=

0aa88 (CNC PROGRAN)
546 G49 G2

G0 G98 G54 ¥p Yo Zo:
750

51 X208 228 F1500:
5928 G2 1-26;

33 1-20:

Gd ¥5:

51 ¥0 Y26 Z8 Fle6:
-26 Y0

EDIT

28808 Tog Hoa

Note 1:In the Insert mode, if the cursor is not located at the line head, a space

will be automatically generated when inserting the command address; if the cursor is

located at the line head, the space will not be generated, and it should be inserted manually.

ALTER
Note 2: In program content edit mode or MDI mode of program state page, press % key to

enter insertion or macro edit state.

In macro editting mode, special symbols can be inputare: T.T.'=.+. > ‘<. 7 & .

Above symbols are frequently used for macro edit.
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Difference between Input special
Automatic space Process of character ‘O’
two states symbols

In  program editting, | Program switch, duplication | Special symbols

Insertion state insert blank automatically | and deletion can be done can not be
to separate words. by pressing ‘O’. inputted.
Blank can not be inserted | Only input character ‘O’. Special symbols

Macro edit state . .
automatically. can be inputted.

6.1.5 Deletion of the character

Steps:
1) Select the PRG CONTENT page in Edit mode;

CANCE DELETE
2) Press key to delete the character before the cursor; press key to delete

the character where the cursor locates.

<
o
c
=
[
—
=
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©
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o
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6.1.6 Modification of the character

Cancel or delete the character and re-enter new ones.

6.1.7 Deletion of a single block

This function is only applied to the block with a block No.(N command) , which is at the head of a
line and followed by blocks which are divided by space.
Steps:
1) Select the PRG CONTENT page in Edit mode;

2) Move the cursor to the head of the block to be deleted (column 1— where N locates), then

e
press key.

Note: If the block has no block No.N, key in “N”at the head of the block, and move the cursor
:I
to “N”, then press key.

6.1.8 Deletion of the blocks

It deletes all the content (including the specified block)from the current character

where the cursor locates to the block with the specified No.(searching downward), and the
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specified block must has a block No..

PRi; CONTENT oBGE COL:5 C: /08883, CHC

0aaas (CHC PROGRAN)
G4e 49 GE9:

GB G99 Ghd X8 Yo 26
75

Gl 26 720 F1500:
N16 G98 G2 I-26;

53 1-28:

G4 ¥5:

Gl X0 Y20 Z6 F1008.
H-20 Y8:

EDIT o8008 Toe Hee

Steps
1) Select the PRG CONTENT page in Edit mode;

CANCEL
2) Press key to enter the FIND state, and key in the block No.

PRi; CONTENT oBGE COL:1 C: /08883, CHC

00068 (CHC PROGRAND :
G4A G49 GBO:

GO G99 G54 X8 YO Zo;
Z58 -

Gl ¥20 228 F1G560
NiG GO G2 1-24:

3 1-26

G4 WG

Gl ¥ Y28 Za Flees:
W-28 Y0

FIND Ni@

EDIT SeBaa Tee Hee

5
c
3
®
=
®)
O
(1)
=
Q
=5
o
=]

DELETE
3) Press :’ key to delete blocks from GO (block 2) to N10 (including block N10). It displays as

follows:

PRi; CONTENT oBGE COL:1 C: /08883, CHC

0aaas (CHC PROGRAN)
G4e 49 GE9:

G3 I-20;

G4 ¥5:

Gl X0 Y20 Z0 F1908:
W-20 Y0

Wa Y-28 Z-16:

W20 YO Z-20:

W5 Y5 Z-58:

M99

EDIT o0686 Tag Hee
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6.1.9 Segment deletion

It deletes the content downward from the current character where the cursor
locates to the word specified.

PRz CONTENT o2 COL:4 C:/00a8a3. CNC

0eeas (CHC PROGRAN)
G40 G49 G20

63 1-26:

Gd ¥5:

Gl X0 720 Zo Floea:
W-20 Y@

We Y-26 Z-16:

W20 Yo Z-20:

W5 Y5 Z-50;

M99

EDIT s0868 Tas Hae

Steps
1) Select the PRG CONTENT page in Edit mode

<
o
[
=
()
—
—
©)
o)
[¢)
=
Q
=3
(@)
)

CANCEL

2) Press key to enter the FIND state, and key in the characters (see the following figure:

input F1000)

PRG CONTENT oBir 2 COL:4 C: /09068, CHC

06602 (CNC PROGRAN)
Gds 549 GRE:

53 1-20;

G4 35

Gl ¥@ Y20 2o Flaea:
W-28 Y9

e Y28 Z-16:

Woe Ye Z-26-

W5 Y5 Z-50:

Mag:

FIND F1866

EDIT Saaaa Tas HA@

DELETE
3) Pressjkey, and all programs from I1-20 where the cursor locates to F1000. It

displays as follows:
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PRG CONTENT oBizd COL:5 C: /08088, CHC

06888 (CHC PROGRAN)
Gdf 549 G26:

3

-20 Y@

Ve T-26 Z-16:

W20 YO Z-20:

W5 Y5 Z-50;

M99

B

EDIT oBB6e Tag Hee

Note 1:If the specified character is not found or the specified character is

located before the current cursor, the prompt of “Srch fail” will be
displayed. Ifthere are multiple same characters specified downward, it defaults the
nearest one to the current cursor.

Note 2: If the command address is input, both the address and the command value behind it are

Deleted.

S
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6.2 Program annotation

To facilitate the user to search, manage and edit program, the system provides program name

annotation and block annotation functions.

6.2.1 Annotation for program name

The program annotation can be added in the brackets behind it. For exa mple: program O0005 is

used for machining bolt holes, the annotation can be added in program contents as follows:

1) Select edit mode, and then enter program content display page.

CHAMEE
2) Press |: key, search is displayed at the left bottom of the screen, the displayed figure is

as follows:
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PRG CONTENT obirl COL:1 C: /09065, CHC

naaas (08eas)

98 Gaa X Y8 Z8;

(I:cir r,A:first hole angle, B:angle inc, Hihole number):
265 P99Ze X1eg Yoo Rag Z-Lo Fl1e08 I1ea Adh B3@ HS;

Maa;

B

FIND
EDIT sABae Tae Hea

3) Input annotation behind search (input max. 50 characters except for brackets). If BOLT

PROC is inputted (bolt holes machining ), the page displayed is as follows:

PRG CONTENT obirl COL:1 C: /09065, CHC

naaas (08eas)

98 Gaa X Y8 Z8;

(I:cir r,A:first hole angle, B:angle inc, Hihole number):
265 P99Ze X1eg Yoo Rag Z-Lo Fl1e08 I1ea Adh B3@ HS;

Maa;

B

S
c
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=
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FIND BOLT PROC

EDIT =0aaa Taa Haa
[DETE,
IFPUT
4)Press key, program annotation setting up is finished, the displayed page is as follows:
FEG CONTENT aiirl COL:1 : /Daaak, CNC

0eeas (BOLT PROC)

98 Goa Xa Y8 Z28;

(I:cir r, A:first hole angle, B:ansgle inc, Hihole number):
265 P9aZe X1ee Yoo R3e Z-5Lp Fl8e08 1166 AdS B38 HS;

Maa;

B

EDIT s0068 Tan Hae
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6.2.2 Block annotation

Take contents in brackets * (’and') ’as program annotation, which can be put at any position of a

block and displayed with green characters. The page is as follows:

PRz CONTENT aBizl COL:1 C: /08885, CHC

0eee5 (BOLT PROC());

G968 Goa ¥ Yo Za;

(I:cir r, A:first hole angle,Biansle inc, H:hole number):
6L PooZe X166 Yoo B30 Z-50 F1360 I166 AdL B36 HS:

GAd ¥3(pause 3 sec. )

M=a.

i

EDIT o086 Tag Hee

Related explanations:

1)Because symbols'(’and ‘)’are not provided in the system, block annotation can not be inputted
by edit mode in the system. If block annotation is needed to added, edit annotation on the PC and

download it to the CNC by software.

2) The system is not support Chinese characters. If Chinese characters are edited on PC, which

will be displayed as blanks in the system after it is saved in the CNC.

Note 1: After a program is set up, if the program name annotation is not added, CNC defaults

program name as program name annotation
Note 2: Program annotation in the CNC must be English, but the CNC supports Chinese

annotation display (except for Chinese decimal points). The way of adding Chinese
annotation is as follows: Edit Chinese annotation in the PC machine, and then download

it to the CNC by communication software.

6.2.3 Alter program annotation

Operation steps are the same as program annotation setting steps on section 6.2.1 of this

chapter.

6.3 Deletion of the Program

6.3.1 Deletion a single program

Steps:
1) Select the PRG DISPLAY page in Edit mode;
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a al [a] [a] |4
2) Key in address key numerical key ) ) ) by

sequence( take program O0001 for an example);
3) Press key, program O0001 will be deleted

Note: Press ‘DELETE ’ key in page ‘program preview’or‘file list'to delete program.

6.3.2 Deletion of all programs

Steps
1) Select the PRG DISPLAY page in Edit mode

= L <

0 . gl|le|l|lg| B

2) Key in address key , Symbol key numerical key . . 3
®

g] —
by sequence .8

@

DELETE 2

3) Press key, all the programs will be deleted. =

Note: Press ‘delete key’in page ‘file list’to delete all programs.

6.4 Selection of the Program

When there are multiple programs in CNC system, a program can be selected by the

following 4 methods:

6.4.1 Search method

1) Select Edit mode;

2) Press @ key to enter the PRG CONTENT page;

3) Press address key :\ and key in the program No.;

{1 | |eom

4) Press or key, the searched program will be displayed.

Note:In step 4, if the program does not exist, a new program will be created by

EDE
CNC system after key is pressed
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6.4.2 Scanning method

1) Select Edit or Auto mode;

2) Press @ key to enter the PRG DISPLAY page;

E\
3) Press address key

AMEL

4) Press or key to display the next or previous program;

5) Repeat step 3 and 4 to display the saved programs one by one.

6.4.3 Cursor method

1) In Program Preview mode (must be in non-running state);

PRG_PREVIEW 00214 NB@BEo
WY 09061 00003 00905 00008 00920 | yev <178: 40, ollB

08125 08214 084 01212 01254 02836
02559 03654 MEM USED:  ZZZEB

PRG ANOT: 14
PRi; SIZE:  G1B

S
c
3
(1]
=
O
o
(1]
=
Q
=t
o
=

Naaag (06a08a)
A Ghd G99 X6 Y8 728,

Hle Y1@,;
K-18 T-18,
Maa;
EDIT cBeae Tas Heg
2) Press . . \— or key to move the cursor to the

program name to be selected (change “PRG SIZE”, “NOTE” content as the cursor moves);

EDE

3) Press to open the program.

6.4.4 Select file by using file list

1) Onfile list page (Edit mode is operation mode)
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FILE LIST 0aaas Naaaas
B 00681. CNC
W 08662, CNC
W 08663, CNC
W 08665, CNC
INPUT: FILE IN_FD 1B 2889-12-28 18:18:31
NOTE : [CHG] : SEEE USE [EQE] :OFEN
EDIT 080 Taa Haa
O S
2) Select program to be opened by pressing or key. %
®
EDE =
3) Open program by pressing key. ®)
?
S
6.5 Execution of the Program S

After the program to be executed is selected by the method in Section 6.4 of this part,

o

GYCLE

select the Auto mode, then press key (or press external cycle start key), the

program will be executed automatically.

6.6 Rename of the Program

1) Select the PRG CONTENT page in Edit mode;

2) Press address key j and key in the new program name;

ALTER

3) Press key.

Note: No matter whether the program is altered or not, program annotation is changed into new
program name automatically after program is renamed.

6.7 Copy of the Program

To save the current program to a location:

1) Select the PRG CONTENT page in Edit mode;

(]
2) Press address key and key in the new program No
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3) Press key.

6.8 Program positioning

® To the position where the program stops last time by TO

S IS CNC GSK980MDa Miling CNC System User Manual

Search for the point where the program execution stops by TO. Select edit mode to enter

program content page and press conversion key, input TO to search which is displayed at

the left bottom. Then press up or down key, searching and positioning are displayed at this

S
c
3
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=
O
o
(1]
=
Q
=t
o
=

program.

6.9 Program preview

o -..“--..

example: TO10000 means position to the 10000™ block)

time, the cursor will move to the position where program stops last time.

® Position to specified block by TO+num (num is the block nhumber specified by user. For

On program content page, locate to specified block by inputing TO block number. Press
conversion key after entering program content page, input TO to search which is displayed

at the left bottom and then press up or down key, the cursor will move to the specified

In non-edit mode, press ] key to enter program preview page. In this page, program

names saved in CNC are displayed in the form of list. Max. 36 program names can be displayed In

one page, if programs saved are over 36, press

page.

SIS . .
key to display programs in other

PRG PREVIEW

DaZld Neagag

Oagae Oeeel SEklEE 00865 0088E 08828
08125 0e2ld 08z2hd 01212 01234 02836
02589 03654

MEN SIZE: 4@, alB
MEM USED:  Z2ZEE
PRi; AMOT: 14
PRiz SIZE: 117B

0aees (08eas)
6 G99 X8 Te Z6:
1 X560 Y56:

W168 Yo

¥EQ -5

EDIT

oBB6e Tag Hee

® Program capacity display:

On top right window, “storage capacity’displays the max. capacity of program which can be

saved in CNC. “Used capacity’displays the capacity of saved program in CNC system.. “Program
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number”displays the program number saved in the CNC system. “Program size”displays the size of

the currently opened program.

® Program preview selection:

On top left of the window, the name of currently previewed program will be displayed in blue
characters on white ground. Program size on top left window is the size of currently previewed
program. The following window displays currently previewed progam, display 5-line program.

® Usage of cursor key and conversion key:

When select program in a program list, select the program to be previewed by cursor moving key
on MDI panel. If the size is very big, max. 36 program names can be displayed in program list. Select
program by pressing right moving key or pressing conversion key directly, turn pages to display the
program list, and then select it by cursor moving key on MDI panel.

® Open a program:

In edit, auto, MDI modes, when open the program on program preview window, this
program can be opened by pressing EOB key on MDI panel. At the same time, the name of currently
opened program is displayed on top right page.

® Deletion of program

Move cursor to the program will be deleted, press delete key and then press Y key or N key on

multiple select manue to select wether delete it or not
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CHAPTER 7 AUTO OPERATION

Note!

The keys functions of this 980MDa machine panel are defined by Ladder;
please refer to the respective materials by the machine builder for the function

significance.
Please note that the following function introduction is described based on the

7.1Auto Run

7.1.1 Selection of the program to be run

1. Search method
1) Select the Edit or Auto mode;

2) Press @ key to enter the PRG CONTENT page;
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3) Press the address key :\ and key in the program No.

] | §

4) Press or key, the program retrieved will be shown on the screen, if the

program doesn’t exist an alarm will be issued

Note In step 4, if the program to be retrieved does not exist, a new program will be

EDE
setup by CNC system after pressing key.

2 Scanning method
1) Select the Edit or Auto mode

2) Press ﬁ key to enter the PRG display page
3) Press the address key j

] [§

4) Press the or key to display the next or previous program;

5) Repeat the step 3, 4 above to display the saved program one by one.
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3 Cursor method

a) Select the Auto mode (must in non-run state)

b) Press ﬁ key to enter the PRG LIST page;

&) (8] (¢ [=

name of the program to be selected;

key to move the cursor to the

c) Press

EDE
d) Press key.
S
4. File open method 5
Select the edit or operation mode: 2
PROGRAM , I _OO
1) Press key twice to enter the page of file list.; @
)
iR o 5
2) Press ; keys to move the cursor to the file will be selected. >
DATA
3) Press " key to select a file.
EDE
4) Press key to open the selected file.

Note: The file can not be opened if the expanded name is not*.CNC”.

7.1.2 Program start

=
H

1. Press M0 | key to select the Auto mode

°m

CYCLE

2. Press key to start the program, and the program execution begins

Note Since the program execution begins from the block where the cursor

n

CYCLE

locates, before pressing the key, make a check whether the cursor is located at

the block to be executed. If begins from the start line, but the cursor is not in this line, move

the cursor to the line.

7.1.3 Stop of the auto run
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e Stop by command (MO00)
the block containing MOO is executed, the auto run is stopped. So the modal function and state

m

CY:LE

are all reserved. Press the key or the external Run key, the program execution continues.

° Stop by a relevant key

[ E}

FEED HOLD)
1 In Auto run, by pressing key or external dwell key, the machine remains at the

following state:
(1) The machine feed decelerate to stop;
(2) During the execution of the dwell command (G04), it pauses after G04 command execution

is finished.

(3) The modal function and state are saved;
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CYCLE

(4) The program execution continues after pressing the key

rebér
i

2  Stop by Reset key

(1) All axes movement is stopped.

(2) M, S function output is invalid (the automatic cut-off of signals such as spindle CCW/CW,

achés
i

lubrication, cooling by pressing key can be set by the parameters)

(3) Modal function and state is held on after the auto run.

3 Stop by Emergency stop button

If the external emergency button (external emergency signal valid) is pressed under the
dangerous or emergent situation during the machine running, the CNC system enters into
emergency state, and the machine moving is stopped immediately, all the output (such as spindle

rotation, coolant) are cut off. If the Emergency button is released, the alarm is cancelled and CNC

system enters into reset mode.

4 By Mode switching
When the Auto mode is switched to the Machine zero, MPG/Step, the current block

“‘dwells’immediately; when the Auto mode is switched to the Edit, MDI mode, the “dwell”is not
displayed till the current block is executed.

Note 1 Ensure that the fault has been resolved before cancelling the emergency alarm.
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Note 2 The electric shock to the device may be decreased by pressing the Emergency
button before power on and off.

Note 3 The Machine zero return operation should be performed again after the emergency
alarm is cancelled to ensure the the coordinate correctness (but this operation is unallowed if

there is no machine zero in the machine)

Note 4 Only the BIT3 (ESP) of the bit parameter No.017 is set to 0, could the external

emergency stop be valid.

7.1.4 Auto run from an arbitrary block

D

1. Press| BT _|key to enter the Edit mode, press @ key to enter the Program

interface, or press @ key several times to select the PRG CONTENT page:

<
o
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®
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o
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2. Move the cursor to the block to be executed (for example, move the cursor to the 3th line head if

it executes from the 3th line);

PRG CONTENT oBir 3 COL:1 C: /09068, CNC

Deoae (06080)

56 G54 G99 X8 Te 76 G49;
5ol X106 Y100 F500;

562 120

5ol ¥52 7ol

591 X2 Z-6. 3

Coe X0 1o Za,
36

I

EDIT sABae Tae Hea

3. If the mode (G M, T, F command) of the current block where the cursor
locates is defaulted and inconsistent with the running mode of this block, the corresponding

modal function should be executed to continue the next step.

°@ °m

4. Press |_MM Jkey to enter the Auto mode, then press [YGE key to start the program.
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7.1.5 Adjustment of the feedrate override, rapid override
In Auto mode, the running speed can be altered by adjusting the feedrate override, rapid override
with no need to change the settings of the program and parameter.

® Adjustment of the feedrate override

W9
F. OVERRIE
o o Q
5 4
5 # |8 | , . .
g Press the or key in , it can realize 16-level real time feedrate
(4 adjustment.
~ o
9 )
g Press the key each time, the feedrate override ascends a gear level till 150%
-
S 8
Press the key each time, the feedrate override decends a gear level till 0;

Note 1 The actual feedrate value is specified by F in program feedrate override

adjustment;
Note 2 Actual feedrate= value specified by Fx feedrate override

° Adjustment of rapid override

It can realize the 4-level real time rapid override Fo. 25%. 50%. 100% adjustment by pressing the

f

%
R. OVERRIDE
8| el |8
or key in
#
Press the key each time, the rapid override ascends a level till 100%;
3
Press the key each time, the rapid override decends a level till FO

Note 1 The max. rapid traverse speeds of X, Y, Z axis are set by bit parameter No.059, No.060,

No.061 respectively;
X axis actual rapid traverse rate = value set by parameter No.059%rapid override

Y axis actual rapid traverse rate = value set by parameter No.060xrapid override
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Z axis actual rapid traverse rate = value set by parameter No.061xrapid override
Note 2 When the rapid override is F0, the rapid traverse rate is set by bit parameter

No.069.

7.1.6 Spindle override adjustment

While the spindle speed is controlled by the analog voltage output in Auto mode, it can be adjusted

by spindle override.

o]

4

1%
8. OVERRIDE
S
[s] e} o c
8| [# 9 3
Press the or key in to adjust the spindle override for the spindle speed, it —
can realize 8-level real-time override adjustment between 50% ~120%. _OO
0)
f 5
Press the key each time, the feedrate override ascends a level till 120% S
RS
Press the key each time, the rapid override decends a level till 50%.

Note 1 The actual output analog voltage=analog voltage by parameterxspindle override
Example: When the bit parameter No.101 is set to 9999, No.100 to 645, execute

S9999 command to select the spindle override 70%, the actual output analog voltage=10x70%=7V

7.2 DNC running

This CNC system has a DNC function, by the connection of the DNC communication software

with this system, the high speed, high capacity program can be performed in this system.

°m

DG key, it enters the DNC mode. Then press the prac

o

In Auto mode, press the key to

start the program DNC machining under the condition that the PC is get ready

Please refer to the DNC communication software for details.

7.3 Running state

7.3.1 Single block execution

When the program is to be executed for the 1%t time, to avoid the programming errors, it may
select Single block mode to execute the program.

In Auto mode, the methods for turning on single are as follows.
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OE OE

Press thel ®™8E [key to make the single block indicator

in State area to

light up, it means that the single block function has been selected

In Single block mode, when the current block execution is finished , the CNC system stops;if

W

CYOLE

next block is to be executed,it needs to press the key.

Note  Even at the mid point, the single block stops in G28,G29, G30 commands

7.3.2 Dryrun

Before the program is to be executed, in order to avoid the programming errors, it may select the Dry
run mode to check the program. And the machine runs by a constant speed other than the speed
specified by the program.

In Auto mode, the method for turning on the Dry run switch are as follows.
")

Press L % key to make the dry run indicator in State area to light up, it means that the dry

run function is selected
The speed specified by the program is invalid in Dry run, and actural feedrate is

set by the DATA parameter No.174.

7.3.3 Machine lock

In Auto mode, the ways to make machine lock function valid are as follows.

2 -

Press thel W | key to make the machine lock indicator in State area to light up, it

means that it has enterd the machine lock state.
While in the machine lock mode:
1. The machine carriage doesn’t move, the “MACHINE”in the INTEGRATED POS page of the
POSITION interface doesnt’ vary too. The RELATIVE POS and ABSOLUTE POS,
DIST TO GO are refreshed normally

2. M, S, T commands can be executed normally.

7.3.4 MST lock

In Auto mode, the ways to make MST lock function valid are as follows.

O My O psT
== |="=]
Press the M. L0c key to make the MST lock indicato in State area to light up, it means

that it has entered the MST lock state. And the carriage move is not performed by M, S, T
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commands
Note: When the MST lock is valid, it has no effect on the execution of M00, M30, M98,M99.

7.3.5 Block skip

If a block in program is not needed to be executed and not to be deleted, this block skip function
can be used. When the block is headed with “/’sign and Block skip function is valid, this block is
skipped without execution in Auto mode

In Auto mode, the way to make block skip function valid is as follows.

5 §)

Press the 8P key to make the block skip indicator in State area to light up, it means
that the block skip function is valid.
Note While the block skip function is invalid, the blocks headed with

“I”signs are executed normally in Auto mode.

7.3.6 Optional stop

In AUTO mode, the valid optional stop function is as follows:

=
LJ

Press ‘&% key to enter optional stop and the indicator lights up.

The program will be “stopped” at command MO1. Press - key again to continue program

execution.

7.4 Memorizing at power-down

7.4.1 Program interruption in non-DNC auto operation

Operation method 1 (Manual)

1. After power on, press conversion key —press letter “T"+letter‘O”—up, down moving keys on
pages‘program content, edit” to the block where the execution stops last time.
Switch to the pages “coordinate & program, machine zero”.
Enter the next step after machine zero is performed.
Switch to manual or MDI mode. Locate to the block where it stops last time. (At this moment,
it is necessary to confirm whether it is at state G40, G49, G54. Ensure that tools are in a safe
range during positioning.)

5. Switch to manual mode, press conversion key. It prompts “Locate to the block where it stops
last time. It will recover the mode before power-down (Y/N) ”.

6. Press Y to recover the mode before power-down.
Switch to auto mode, press cycle start key to execute the block continuously from where it

stops last time.
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Operation method 2 (Auto)

1.

S

c

3

D

o

©

D

=

=

9 1.
2,
3
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After power on, press conversion key —press letter “T"+letter*O”—up, down moving keys
on pages‘“program content, edit” to the block where the execution stops last time.

Switch to the pages “coordinate & program, machine zero”.

Perform machine zero operation.

After machine zero is performed, press conversion key. It prompts at the bottom of the screen:
“Locate to the block automatically where it stops last time. It will recover the mode before
power-down (Y/ND”. Input Y (Ensure that tools moving path is in a safe range at this moment.).
Coordinates start move, it locates to the block where it stops last time, and recovers the mode
before power-down.

Switch to auto mode, press cycle start key to execute the block continuously where it stops

last time.

7.4.2 Interruption at power-down on DNC auto operation

Operation method (Auto)

Switch to “coordinate program, machine zero return” after power on.

Execute machine zero return.

After machine zero return is finished, press conversion key. It prompts at the bottom of the
screen: “Locate to the block automatically where it stops last time. It will recover the mode
before power-down (Y/N) ”. Input Y (Make sure tools moving path is in a safe range at this
moment.). Coordinates start move, it locates to the block where it stops last time, and
recovers the mode before power-down.

Switch to the highlighted block when DNC, CNC power down.

Search for the interrupted block in DNC transmission software, then press RESET key on

panel to continue PC software transmission. Press cycle start key to continue execution.
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CHAPTER 8 MACHINE ZERO RETURN OPERATION

8.1 Machine Zero

The machine coordinate system is a basic coordinate system for CNC coordinate calculation.
It is an inherent coordinate system of the machine. The origin of the machine coordinate
system is called machine zero (or mechanical reference point). It is defined by the zero
return switches fixed on the machine. Usually the switch is fixed on the positive max. Strokes of X, Y,

Z axes.

8.2Machine Zero Return Steps

&
1 Press key, it enters the Machine zero mode, the bottom line of the screen page shows

“REF”, the figure is as follows:

EELATIVE POS Oaaga Neagas
GBa G1T G986 Ghd

0@@@@ N G21 48 49 G94 GHE
X . 000 7 v o

ACT.  F: &

Y A |reo ovrr: 15w

RAP OVRI: 1%

p . SPI OVRI:  10%

<
<)
c
=
®
=
@)

S
@
-
Q
=x
o
=

FART CMT: A

CUT TINE: @:88:66

EEF SARRE Taa Hag
IR | |
2 Press or or key to select the machine zero of X, Y or Z axis

3  The machine moves along the machine zero direction, and returns to the machine zero via the
deceleration signal, zero signal detection. And the axis stops with the machine zero finish indicator

lighting up.

I T T ]
XO YO 10 &hO
Machine zero finish indicators

Note1: If the machine zero is not fixed on the machine, machine zero operation

B/C/D is unallowed.

Note2: While the coordinate is moved out from the machine zero, the machine zero finish
indicators go out.

Note3: After the machine zero operation, the cancellation of the tool length offset for the
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CNC is set by the BIT7 of the bit parameter No.22
Note4: See details in the 3rd part INSTALLATION AND CONNECTION for the
parameters concerning with the machine zero.
Note 5: When machine zero return, bit parameter N2011 ZNIK determines whether axis
movement is locked automatically.

Note 6: Only machine zero D mode can be used for rotary axis.
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CHAPTER 9 DATA SETTING, BACKUP and RESTORE

9.1Data Setting

9.1.1 Switch setting

In SWITCH SETTING page, the ON-OFF state of PARM SWT (parameter switch), PROG SWT

(program switch), AUTO SEG (auto sequence No.) can be displayed and set, the figure is as follows:

SWITCH SETTING

Oaaas Noaaae

= PARN SWT: =+0FF QN
PROG SWT:  OFF *0N
AUOTO 5EG:  «0FF  ON

FEF =BEaa Taa HaA
BETTING N =
1 Press key to enter the Setting interface, then press or key to enter
SWITCH SETTING page
2 Press ﬁ or @ key to move the cursor to the item to be set

O > L & L
3 Press L] and LA key to shift the ON-OFF state, press L_*| or
()
@ key, “*moves to the left to set the switch for OFF, Press L lor @ key, “*"moves to

the right to set the switch for ON.

Only the PARM SWT is set to ON, could the parameter be altered; so are PROG SWT and AUTO

SEG

Note 1: When parameter switch is shifted from “off’to“on”for the first time, CNC alarm occurs. Press '/ s

CANCEL

v

keys together to eliminate the alarm. Alarm will not occur when parameter switch is shifted
again. For security, set parameter switch to “off” after parameter alteration is finished.
Note 2: When parameter switch is shifted from “off’to“on”, CNC alarm occurs. Alarm will occur again when

parameter switch is shifted from “on”to“off’for the first time. Press
eliminate the alarm.

9.1.2 Graphic setting

aebir
'y

CANCEL
) keys together to
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SETTING =
Press key to enter graphic interface. Press L1 or | key to access the following
graphic parameter page.
| GRAFH SET ORaaa Nagpaa
COOR OFT= B o¥Y 1Y 27X 3¥YZ 4YZ GBZY EX¥Z THZY)
SUALE = 166%
CENTER = 8.600 (X axis value)
CENTER = 0. 080 (¥ axis value)
CENTER = 0. 080 (Z axis value)
X MAX., = 128,800
T MAX., = 128,808
g 2 MAX, = 128, 968
c X MIN. = -1Z26. 066
3 T MIN. = -1Z6. 866
® Z NIN. = -120. 600
_8 EEF =0aaa Taa Haa
g A: The way of setting graphic parameter
=
= 1. In MDI mode, press ﬁ or @ key to move the cursor to the parameter to be set,

2. Input corresponding valus,

DATA
IrPUT

3. Press key, and the setting is finished.

B: Significance of graphic parameter

Coordinate selection: Display view angle of the graphic path can be selected by setting different
values. Corresponding coordinate for 0~7is as follows.

Scaling: Display the scaling of current graphic path.

Graphic center: Display the center of each axis.

Maximum, minimum: Set the maximum and minimum scope can be displayed by each axis.

C: Graphic track operation

Graphic track is as follows:
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Vertical move: Display upper and lower part of the graphic.
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B 08681 Naaase
(BT AR )
¥ 6. 600
b 6. 00
z f. 680
.
¥ E i3
K :
J BRI
X HAERE: B, HEECERL: B, 4ERv. Q86w | NI:ZERYELT
B3l Bk Sepe0 Te1 Hoo

Horizontal move: Display right and left part of the graphic.

Scaling: Display scaling of current graphic.
Absolute coordinate: Display the absolute coordinate of the program.

S:

T
R:
K

: Switch view angle, coordinate value can be switched between 0~7 by pressing K key each

time.

J:

Start drawing, S is highlighted by pressing S key. Display drawing track.

Clear graphic track, clear graphic track displayed before.

: Stop drawing, T is highlighted by pressing S key. | t stops drawing.

Display graphic in the center, that is, vertical move and horizontal move are 0.

Scale up the track, the graphic is scaled up 2 fold by pressing | key once.

M: Scale down the track, the graphic is scaled down 2 fold by pressing M key once.

| =

&<«

: Graphic moving up, down, left ,right.

9.1.3 Parameter setting
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By the parameter setting, the characteristics of the drive unit and machine can be adjusted. See

Appendix 1 for their significance
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GEK

Press |: key to enter the Parameter interface, then press or L key to switch

the parameter  page, the figure is as follows:

BIT PARAMETER DEaRe Nanaaa
MO, DATA N0, DATA N0, DATA
_ el aeBoaas B89 88811111 a1y aalal1eaa
BEZ  peesesala g1 88811111 A18 AREBRBAA
B3 BEEBeBaa B11 HEBRBRAA A149 18866888
BEd  Blesssan B1Z2  Beelenll AZe ABRBERRAR
BE5  Bpglessl B13  188e8sll Azl ABRBERRAR
HEEG HERBEARE B1d BEA11111 AzY HEBRARAaRA
BaT HERBEARE a1k 1Ba8aRaA HZ5 HEBRARAaRA
HEE BEa11111 16 HERABERRL Bzd HEBRRAaRA
bk ko ek AT LWL ek kb ekl
bitd:1/8:Analog vol. /switch ctrl spindle
MO, a8l
AITO obE SHARE Tae Hae

A  Alteration of the bit parameter

1  Byte alteration
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1) Turn on the parameter switch
2)  Enter the MDI mode

3)  Move the cursor to the parameter No. to be set

= = .
Method 1: Press or key to enter the page containing the
parameter to be set, press ﬁ or @ key to move the cursor to the
No. of the parameter to be set;
= PUT
Method 2: Press address key S key in parameter No, then press key.
4) Key in the new parameter value
DATA
IMPUT
5) Press key, the parameter value is entered and displayed

6) For security , the PARM SWT needs to be set to OFF after all parameters setting is
finished
Example:
Set the BITS (DECI) of the bit parameter No.004 to 1, and the other bits unchanged.

Move the cursor to No.004, key in 01100000 by sequence in the prompt line, the figure is as follows:
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EIT PARANETER Daaaa Naaaaa
N0, DATA N0, DATA N0, DATA
Bea1 BEEBBEAA BE9 BEA11111 a1y aalaleaa
Bez BaEaEa1A B1a BEA11111 B18 HEEEBEAA
BE3 HEEEBEAA g1l HEEEBEAA B149 laaaaaaa
_Bad Ba1BBaAAa g1z aaa1aa1l BZA BEABRBAR
BEa5 aaalaaa1 B13 l1aaaaa11 Bzl BEABRBAR
BEaG AEBBRBAR fl14 BAA11111 Az AEBBRBAR
aay AEBBRBAR A15 188666888 AZ23 AEBBRBAR
Qax aa811111 a1e gaaaaaag a4 gaaaaaag
ek BIEN DECI ##% FREOD % #** SCH
bith:1/8:DEC signal is low/hisgh lewvel
MO, 88d = @ll1a6866
NDI chaaa Taa Hea
2 5
Press key to finish the parameter alteration. The page is as follows: 5
EIT PARANETER Daaaa Naaaaa E:
N0, DATA N0, DATA N0, DATA E;
Bea1 BEEBBEAA BE9 BEA11111 a1y aalaleaa ]
Bez BaEaEa1A B1a BEA11111 B18 HEEEBEAA 1
BE3 HEEEBEAA g1l HEEEBEAA B149 laaaaaaa g&
_Bad Allaaaaa g1z aaa1aa1l BZA BEABRBAR o
BEa5 aaalaaa1 B13 l1aaaaa11 Bzl BEABRBAR =
BEaG AEBBRBAR fl14 BAA11111 Az AEBBRBAR
aay AEBBRBAR A15 188666888 AZ23 AEBBRBAR
Qax aa811111 a1e gaaaaaag a4 gaaaaaag
ek BIEN DECI ##% FREOD % #** SCH
bith:1/8:DEC signal is low/hisgh lewvel
MO, B8d =
NDI chaaa Taa Hea

2 Bit alteration

1) Turn on the parameter switch
2)  Enter the MDI mode

3)  Move the cursor to the No. of the parameter to be set

=l

Method 1: Press or key to enter the page of the parameter to be set,

i &

press or key to move the cursor to the No. of the parameter to be set

P Rt
Method 2: Press address key 8| key in parameter No., then press key

@ CHANBE

4) Press and hold key for 2 seconds or press key to skip to a bit of the

5> =

parameter, and the bit is backlighted. Press or key to move the cursor to

the bit to be altered, then keyin 0 or 1
5)  After all parameters setting is finished, the PARM SWT needs to be set for OFF for security
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=

key for 2 seconds or

press key, it may skip out of the bit and back to the parameter No.

Example:

Set the BITS5 (DECI) of the bit parameter No.004 to 1, and the other bits unchanged Move the

cursor to “No.004” by the steps above, press and hold @ key for 2 seconds or
CHANBE

§ press key to skip to a bit of the parameter, the figure is as follows:

g |EIT PARANETER OBaaa Naaaaa

() WO, DATA N0, DATA MO, DATA

= aa1 Baaaaaaa 5150 BER11111 a1y aalaleaa

(o) HEZ BEEEER1A H16 BEE11111 B18 HEEEBEAA

'g HE3 HEBEERAR H11 HEBBBRAE B149 laaaaaaa

o _BRd @1166888 H1Z paRlaall BZA BEABRBAR

=3 HES BEE1BAR] H13 lapaaall Bzl Aaaaaaag

g HEEG BHEEBERAE H14 BER11111 Az AEBBRBAR
a7 BHEEBERAE H1% 18BBBRAEA AZ23 AEBBRBAR
515 gEE11111 dl1e HEEEaaaE a4 gaaaaaag

etk BORN DECI # FEOD
kitT:1/8:Tnhused

dokk okk SOW

NO.  Bed
MDI sB88a Tas Heg
y R = o P . |
ove the cursor to “BIT5” by pressing or key, the figure is as follows:
|EIT PAEAMETER OBaan HNanaaa
O, DATA IO, DATA NO, DATA
aal  Beeaeane aag  eeelll1ll a1y aeleless
apz  aeeaeale a1e  oea11111 A I o 4 L T Tl
aa3  Beaaeaae a1l  Geseaeaag @819  loaaaass
_hag a1Beee06 a1z eealeall BZa  peeaaaaa
aas  aealesal a13 1eeaeall Bzl alapalalagalaly
AgeE  Beeaaaaea ald  eepl111l B2Z2  Beeaaaaa
AaYT  BEEREEEn alh  18B8aaaa BZ3  BRaaaaaa
ARE  BEE11111 Ale BEEAREEA AZd  BRABREAR
etk RDRN DECI 4 PROD Aok b SCW
bit5:1/8:0EC signal is low/high lewvel
MO, &ad
MDI cBEEE Taa Hea

Key in “1” to finish the alteration
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sk RDREN DECI #+## PROD 4% **+ SCW
bit5:1/9:DEC signal is low/high level
NO. @84

EIT PARANETER Dagas Neagag
N0, DATA N0, DATA NO. DATA
gal  egagoapog gay  agalllll @17 eegleloss
gasd  Baeagaale gle  eealllll @ls  BOAGOBOE
gas  aeananee 911  eeagapeg g1y 1eagapos

o4 olflesses g1  agalesll g2e  BeaBanae
gaL  agalessl @15 1eagesll g2l Beapanee
gae  aeaBaRoe 14  Baealllll B2d  BBABOEBo.
gaT  peapeRoe g1h 18660808 g2s  BBABoaRo.
gaz  Bealllll gl6  Beoagagag g24  Baogagag

MDI

oBB6e Tag Hee

B Alteration of the data parameter, pitch data

1 Data parameter alteration

security

1
2)
3)
4)

5)
6)

Turn on the parameter switch;

Enter the MDI mode

Move the cursor to the No. of the parameter to be set

Key in the new parameter value

DATA
IMPUT

Press

key, the value is entered and displayed
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After all parameters setting is finished, the PARM SWT needs to be set to OFF for

Example 1: Set the data parameter Ne059 to 4000.
Move the cursor to “Ne059” by the steps above, key in “4000” by sequence in the prompt line, the

figure is as follows:

|DATA PARANETER

Dagas Neagag

Press

O, DATA O, DATA HO, DATA
A4y 1 anT 1 anh l1ag
AL 1 Aahe 1 A6Bn l1ag
ALl 1 _ ALY THa anT l1ag
ALy 1 Ane THa AR l1ag
ahs 1 a6l THa ARy 488
Ahd 1 B2 TEEE aTe Ealsly
AakL 1 ABs TEEE a7l L
ke 1 Aed lag aTe lag
Max. speed of rapid locating in ¥{(mm/min)
Mo, aky 486
NDI capes Tee Hae
DETA
IMPUT

key to finish the alteration. The page is as follows
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| DATA PARANMETER Daaas Nagaaa
MO, DATA T, DATA O, DATA
Aadq 1 anT 1 ARk 186
ALG 1 Ahi 1 ARE 188
ALl 1 _BbY daan AT 188
ALY 1 51814 TEAR AkR 188
Ahs 1 HE1 TEAR ARy 4an
Aahd 1 HEZ TEAE aTe BERE
ALk 1 515%4 TEAE ATl LB
ake 1 51! 1ae a7z 1ag
Max. speed of rapid locating in ¥(mm/min)
MO, B59
MDT SBaaa Taa Hea
E Example 2: Set the X axis value of the pitch data No.000 to 12, set the value of Z axis to 30
g Move the cursor to pitch data No.000 by the steps above, key in “X12” by sequence in the cue line,
1 the figure is as follows:
(@) SCEEW-PITCH PARANETER Caaas Nagaaa
= B, ¥ T Z C  NO. X T Z C
o _Aaa A A 5] g BB A @ @ @
g- aa1 4] 4] 5] g B9 A @ @ @
S Az 4] 4] 5] g  Bla A @ @ @
Aas 4] 4] @ g Bll 4] @ @ @
aad 4] 4] @ g BlZ 4] @ @ @
Ak 4 4 5] g Bl3 5] @ @ @
QA6 4 4 5] g Bld 5] @ @ @
aay 4] 4] 5] g g1k 4] @ @ @
UNIT:@. 601 (mm)
NO.  ees ¥ 12
MDT SBaaa Taa Hea
DATA,
IMPUT
Pres key to finish the alteration. The page is as follows:
SUCEEW-PITCH PARANETER OBaaa Nanaag
O, X T il o MO, X ki il C
_BEa 12 4] 5] 8 Bas 4] @ @ @
5150 4] 4] 5] g Bay 4] @ @ @
(51508 4] 4] 5] g Bela 4] @ @ @
515K 4] 4] 5] g a1l 4] @ @ @
51505 4] 4] 5] 5 I N 4] @ @ @
aB5 ] ] 4] 5 I ) 4] B B B
ABE ] ] 4] g 814 4] B B B
aay ] ] 4] g a1k 4] B B B
UNIT:@. 601 (mm)
MO, 688
NDT SBEaaa Taa Hea
DATA,
IMPUT
The same as above, key in “Z30”by sequence in the prompt line, press key to finish the

alteration. The page is as follows:



Chapter 9 Data Setting , Backup And Restore

SCREW-PITCH PARANETER
NO. X b Z
eeg 1 3
po1
o2
063
064
pos
pog
Bo7

o & o & & = N
fay N wv R aov e Iy By Bl B ey
fay N wv R aov e Iy By Bl B ey

UNIT: @, 061 (mm)
NO. 988
NI

fay N wv R aov e Iy By Bl B ey

NO. X

B85
Bay
g1e
811
812
813
814
g1%

Dagas Noagag
z C

—

fay N wv R aov e Iy By Bl B ey
fay N wv R aov e Iy By Bl B ey
fay N wv R aov e Iy By Bl B ey
T S S G T G S G

oBB6e Tag Hee

9.2 The Password Setting and Alteration

To prevent the part programs, CNC parameters from malignant alteration, this GSK980MD

provides an authority setting function that is graded for 4 levels. By decending sequence, they

are machine builder (2"%) level, equipment management (3™ ) level, technician (4" ) level,

machining operation (5th) level

3
c
3
(1}
=
o
©
(1}
=
Q
=
(©)
=

The 2" level: Modification of the CNC bit parameter, data parameter, pitch data, tool offset

data, part program edit, PLC ladder transmission etc. are allowed

The 3 level: initial password 2345, the CNC bit parameter, data parameter, tool offset data,

part program edit operations are allowed;

The 4" level: initial password 1234, tool offset data (for tool setting), macro variables, part

program edit operations are allowed; but the CNC bit parameter, data parameter, pitch data

operations are unallowed.

The 5™ level: no password. Only the machine panel operation is allowed, and the operations of

part program edit and selection, the alteration operations of CNC bit parameter, data parameter,

pitch data, tool offset data are unallowed

| AUTH. OPERATION

Dasas Noagag

CURRENT LEVEL: 3
oET LOWER LEVEL
= INPOT PASSWORD:
UFDATE  PALES.

Backup
Eezume
Eesume
Eesume

Eesume

PAR. (Uzer) )
PAR. (Uzer) )
PAR. 1 (Test)
PAR. 2 (Step)
PAR. 3 (Serwvo)

MDI

Modify parameter and edit program

o8686 Tag Hee

After entering the authority setting page, the cursor locates at the “INPUT PASSWORD:"line. It
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IRy

may press the or key to move the cursor to the corresponding item.

® Press ﬁ key once, the cursor shifts a line upward. If the current cursor locates at the “SET

LOWER LEVEL’line (1% line) , press ﬁ key, the cursor shifts to the “UPDATE PASS:”line

(end line)

{

key once, the cursor shifts a line upward. If the current cursor locates at the end

i

® Press

key once, the cursor moves to the 1st line.

line, by pressing

S
c
‘30 9.2.1 Entry of the operation level
= 1 After entering the PASSWORD SETTING page, move the cursor to the “INPUT
-g PASSWORD:’line;
§_ 2  Key in the password (an “*’sign added each time inputting a character)
=
=] DATA
IMPUT
3 Press key to finish the inputting, and it will enter the corresponding password level.

Note The length of this GSK980MD system password corresponds to the operation

level, which can’t be added or decreased by user at will.

Operation Initial
level Password length | hassword
3rd 5 bits 12345
4th 4 bits 1234
5th No No

Example: The current CNC level is the 4" level, as the following page shows. The 3" level

password of CNC is 12345, please alter the current level to the 3™ level.

| AUTH. OPERATION OAa8 Naaaaa
CUEEENT LEVEL: 4 Backup PAE. (Uzer))
Fesume PAE. (Uzer))

oET LOWER LEVEL
 INFUT PASSWORD ;s

Fesume PAER.1 (Test)
Fesume PAE. 2 (Step)
UFDATE PASS. Resume PAR. 3 (Servo)

Can edit prog, input macro varkoff=et

MDI o0686 Tag Hee
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DATA
IWPUT
Move the cursor to the “INPUT PASSWORD:"line, key in 12345, then press the key, the

CNC prompts “Modify parameter and edit program”, “Password passed”, and the current level is the

3" level. The page is as follows:

[AJTH._OPERATTON 00660 1106600
CUREENT LEVEL: 3 Backup PAR. (User))
SET LOWER LEVEL e

Fesume PAR. 1 (Test)
Fesume FAR. 2 (Step)
UPDATE PASE. _ Resume PAR. 3 (Servo)

» INPOT PASSWORD:

Modify parameter and edit program

MDI IMAGE STORED o068 Tee Hee

Note: When current operation authority is lower than or equal to the 3™ level (3", 4™, 5™

3
c
3
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level), the password level is not changed if repower the CNC system. If previous level is

higher than the 3" level (0, 1%, or 2" level), it defaults the 3" level.

9.2.2 Alteration of the password

Steps for password alteration:

1 After entering the PASSWORD SETTING page, enter the password by the methods in
Section10.3.2;

2 Move the cursor to the“ALTER PASSWORD:"line;

[LATA,
IPUT
3 Key in the new password, and press key

4  The CNC system prompts “PLEASE INPUT USER PASSWORD AGAIN”, the page is as

follows:

AUTH. OPERATION Dagas Neagag

CUREENT LEVEL: 3 Backup PARE. (Uzer) )
REesume PAR. (Uzer) )
Fesume PAR. 1 (Test)
Fesume PAR. 2 (Step)
UFDATE Pass. @ Resume PAE. 3 (Servo)

sET LOWER LEVEL
» INPOT PASSWORD:

Modify parameter and edit program

MDI IMAGE STORED oBB6e Tag Hee
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DATA
IHPUT
5 After reinputting the password, press key, if the two passwords input are identical, CNC
prompts “PASSWORD UPDATED”. So the password alteration is successful.
AUTH. OFEEATION OBRRe Nanaaa
CURRENT LEVEL: 3 Backup PAR. (User) )

Eesume PAR. (User) )
Eesume PAR. 1 (Test)
Fesume FAR. 2 (Step)
» DFDATE PaSs. @ Resume PAR. 3 (Servo)

oET LOWEE LEVEL
INPUT PASSWORD:

S

c PARSWORD TFDATED.

?p Modify parameter and edit program

= NDI SHARE Taa Hag

5

o 6 If the two passwords input are not identical, CNC prompts “PASSWORD CHECKOUT ERROR.”,

)

g‘- the page is as follows:

= AUTH. OFEEATION OBRRe Nanaaa
CURRENT LEVEL: 3 Backup PAE. (Uzer))

Eesumes PAE. (Uzer))

SET LOWEE LEVEL
Fesume FPAER.1 (Test)

Fesume PAR. 2 (Step)
 FDATE PASS. @ Eesume PAE. 3 (Servo)
PASSWORD CHECEQUT EREROE.

Modify parameter and edit program

MDI o086 Tag Hee

INPUT PASSWORD:

9.2.3 Lower level set

The demotion of the operation level is used to enter a lower level from a higher level, the steps

are as follows:
1  After entering the PASSWORD SETTING page, key in the password by the method in

Section 10.3.2
2 Move the cursor to the“SET LOWER LEVELline, if the current CNC operation is the 3™

level, the page is as follows:
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AUTH, OPEEATION

Dasas Noagag

» SET LOWER LEVEL
INFUT PASSWORD:

CUREENT LEVEL: 3 Backup PAER. (User))
Fesume PAER. (User))

Fesume PAR.1 (Test)
Fesume PAR. 2 (Step)
UPDATE  PASS. Eesume PAER. 3 (Serwvo)

Modify parameter and edit program

MDI sB88a Tas Heg
DATA, g
IMPUT c
3 Press key, the CNC prompts “CURRENT LEVEL TO 4, OK? 3
)
the page is as follows: —
ATH., OPEEATION 0Baeas Naagas é?
o®
5
CUREENT LEVEL: 3 Backup PAE. (User) ) o
Eesume PAE. (User) ) >

» SET LOWER LEVEL
INFUT PASSWORD:

CURRENT LEVEL TO4, MARE SURE?

Fesume PAR.1 (Test)
Fesume PAR. 2 (Step)
UPDATE  PASS. Eesume PAER. 3 (Serwvo)

Modify parameter and edit program

MDI

o8686 Tag Hee

DATA
IPUT

4  Press key again, if the demotion is successful, the page is as follows:

AUTH, OPEEATION

Daoas Neagas

CURRENT LEVEL: 4 Backup PAR.

» SET LOWER LEVEL Resume PAR.
Eesume PAE.

INPUT PASSWORD: e PR
UPDATE PASS. - Resume DR,

(Uzer))

(Uzer))
1 (Test)
2 (Step)
3 (Servao)

Can edit prog, input macro var&offset

MDI

oAeaE Tae Hea

Note If the current level is the 5" level, the demotion operation is unallowed.

2[T]
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9.3 Data Restore and Backup

The user data (such as bit parameter and pitch data) can be backup (saved) and restored
(read) in this GSK980MD system. It doesn't affect the part programs stored in

the CNC system while backuping and restoring these data. The backup page is as follows:

CHAMCE
Press | key repeatedly, “PASSWORD SETTING” and “DATA BACKUP” pages can be
switched.
DATA BACEUP DAARR NARAAA
CUREENT LEVEL: = * Baclup PAER. (Uzer)
Eesume FAE. (Uzer)

oET LOWER LEVEL
INPUT PASSWORD:

Eesume FAER.1 (Test)
Eesume FAE. 2 (Step)
UFDATE  PaARS. Eesume FPAE. 3 (Serva)

PEESS[IN]+[P1TO CONFIEM(POWER ON)
noI Seaan Tea Hap

Turn on the parameter switch

B

Press key to enter the MDI mode, then press or L— key if

necessary) to enter PASSWORD SETTING page;

CHANGE
Press | , and switch to the Data Backup page.

Move the cursor to the desired item;

DATA
weur | | P

=]

Press keys together.

Note Don’t cut off the power in the backup and restore operation of the data, and no

other operation is suggested to be performed before the aforesaid operation is prompted to
be finished.

g

Example: to restore the CNC parameter to 1y level servo standard parameter, the steps are as
follows:
Turn on the parameter switch, and enter the Backup PAR. page of MDI mode, move the

cursor to “Recover Default PAR. (1u level)”, as the following figure shows:
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DATA BACEUF OAAAA Nanaaa
CURFENT LEVEL: = Baclup PAE. (Uzer)
Eesume FAE. (Uzer)

oET LOWER LEVEL
INPUT PASSWORD:

Eesume FAER.1 (Test)
Eesume FAE. 2 (Step)
UFDATE  PaARS. * Eesume PAE. 3 (Serva)

SUCCEEDING IN RECOVERING SERVO PAR(POWER ONJ
MDI oAeaE Tae Hea

DATA
MPUT =

Press = keys together, the CNC system prompts “SERVO PAR BACKUP
RECOVERED (POWER ON ).
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CHAPTER 10 ADVANCE OPERATION

Advance operation interface of GSK980MDa, which is as follows, is started by connecting CNC
to USB. In this interface, communication between CNC & USB and system update operations can be
done. Its transmission speed is much faster than traditional serial communication speed, greatly
increases the efficiency of file transmission. More over, USB is easy to carry, to use and it supports

hot plugging, plug and play at once.

ADVANCED OPERATION 0aaaa Neaaaes
—BACKIP |
[] [Jpar [ JPROGE&M [ |LADDER ] EXBCUTE
—RECOVER:

[]alL [ ]PAR [ FROGEAN [ ] LADDEE

—SOFTWARE TPGRADE
[ JUPGRADE CNC SOFT. [ ]resUPGRADE BOOT SOFTWARE
[ ] FORMAT

S
c
3
(1]
=
O
o
(1]
=
Q
=t
o
=

|NDTE:BECKUP PAR, PROGEAN, PLC TO &,
EDIT B:o000 Teo Hoo

10.1 Operation path

USB operation in 980MDa is searching and setting up destination list on U disk with its number.
Therefore, the system with different number is corresponding to different U disk list in advance

operation.
Example: If the number of system A is CT1010MDa, the list of advance operation on U disk is as

follows:
=2 Ju:
=-_1 CT1010MDa
1 sys
=t :;J Lser
J prog

If the number of system B is CT2138MDa, the list of advance operation on U disk is as follows:

B u
=] CTZ138MDa
1 sys
=1 user
_1 prog

g



If the system has no number, the list of advance operation on U disk is as follows:

o L B

CJCETTI CI CE O CCTT

=4 gsk980mda_backup

: {3 svs
= user

11 prog

Note: The number of the system can be found in version information page of diagnosis.

The following contents are described by list of gsk980mda_backup.

» Path explanations

Path file folder

Explanation

backup and restore

Target position for parameter and PLC file

usen
Target position for part program file backup
prog\
and restore
> File specification
File name Expended Remark
name
Parameter Para1, Para2, | .par Case sensitive
file Para3
Part program | O0000 ~ 09999 .CNC Case sensitive
PLC file plc ~ plc7 dx Case sensitive
» Operation authority
Parameter Authority level 3 (including level
3)
Backup Part program Authority level 3 (including
operation level 3)
Ladder diagram Authority level 3 (including
level 3)
Parameter Authority level 3 (including
level 3)
Restore Part program Authority level 3 (including
operation level 3)
Ladder diagram Authority level 2 (including
level 2)
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Note: Level 2 or above authority is needed for part program operation above number 9000.

10.2 Operation instructions

» Key descriptions

ﬁa @, @@I}I{WE-

'to move the cursor.

Cursor moving: Press direction keys

DATA
[NPLT

Menu selection: Press key to select the operation item which cursor is in.

CANGEL
Menu cancellation: Press |:key to cancel the operation item which cursor is in.

S
c
3 DATA
® . . ouTRUT . . .
— Operation execution: Press key to execute all operation items selected in current
(@) column.
o]
®
0 Y
g‘- Operation confirmation: Execution needs to be confirmed, please press & key to confirm
S
(N
or press key to cancel the execution.
» Parameter restore and backup
Backup the  parameter: Copy all parameter states and values to

U:\gsk980MDa_backup\user\ of USB memory unit in the form of file Para1.par, Para2.par,
Para3.par. If the above-mentioned file does not exist, set up a new one: If the file exists, this file
will be overwritten by the new one.

Restore the parameter: Copy parameter files from USB memory unit
U:\gsk980MDa_backup\user\ back to the CNC system to restore the system parameter. Restore
operation cannot be done if the above-mentioned path is moved or altered or irregular file name is
renamed.

Note: Repower the CNC system after parameter load is successful.

» Part program restore and backup

Backup the part parameter: Copy all part programs of current system to
U:\gsk980MDa_backup\user\prog\ of USB memory unit in the form of file .CNC. If the
above-mentioned file does not exist, set up a new one: If the file exists, this file will be overwritten
by the new one.

Restore the part program: Copy all part programs from USB memory unit
U:\gsk980MDa_backup\user\prog\ back to the CNC system to restore the part program. Restore
operation cannot be done if the above-mentioned path is moved or altered or irregular file name is

renamed.
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» Ladder diagram (PLC) restore and backup

The ladder diagram backup: Copy all ladder diagrams (.Idx file) of the current system to
U:\gsk980MDa_backup\user\ of USB memory unit. If the above-mentioned file does not exist, set
up a new one: If the file exists, this file will be overwritten by the new one.

Restore the ladder diagram: Copy parameter files from USB memory unit
U:\gsk980MDa_backup\user\ back to the CNC system to restore the ladder diagram. Restore
operation cannot be done if the above-mentioned path is moved or altered or irregular file name is
renamed.

Note: Repower the CNC system after the ladder diagram restore is successful.
10.3 Attentions

» Notice: If afile or list on target path has the same name as the one will be copied, it will be
overwritten and replaced by the system automatically. Therefore, to prevent the file or list
from overwriting or replacing, please copy and save it separately.

» It forbids doing any other operation in advance operation. Once operation is performed, it can

not be interrupted until it is finished.
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> If the file to be saved or restored is large, operation time will be long. Please wait.

»  Pull out USB if abnormal conditions occur, then connect it again.
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CHAPTER 11 FLASH OPERATION

11.1. File list

o] &)
Press LM [or | ®T | key to select [MDI] or [EDIT] mode, press key to enter [file list

interface, the page is as follows:

FILE LIST DaBas Noagag

W 0aeal. CHC

W 0aea2, CHC

W 0aea3. CHC

W 0aead, CHC

W 0a6a5, CHC

W 0a6a6. CHC

W 0aaaT. CHC

W 0a663. CHC

INPUT : FILE INFO 17B 2@@9-85-a7 17:14:71
NOTE: [CHG] : SEEE USE [E0B] :0FEN [+]:RETUEN

EDIT Seeee TeH Hoo

CHAMEE
In edit or MDI mode, press key to identify U disk.

If identification is unsuccessful, it prompts: “Fail to connect U disk”. If identification is

successful, the following file list will be displayed.

FILE LIST 0Baae Neaaae
C:fuser ./

W 0oaas, CHC W 0aaal. CNC

W osaal. CHC ] ]

W 0oaa2, CHC W 0aaa3. CNC

W 00683, CHC W Oaaad, CNC

W 0oaad, CHC W 0aaa5, CNC

W 06685, CHC W 08866, CNC

W 06686, CHC W 0aaaT. CNC

W 0aaaT. CHC W 0aaag. CNC

W 06682, CHC W 06669, CNC

INPUT: FILE INFO 188E 2669-84-82 69:34:47
WOTE: [CHG] :C/U SHIFT [EOB]:0PEN [OUT]:COPY TO C DISE

EDIT Sepee Te Hoo

Special explanation:

The list information of disk CNC is displayed at the page left and list information of disk USB is
displayed at the page right. The display column will not display any information if U disk is not
detected. Character entry box, file attributes information and user operation prompts are displayed at
the bottom of the page.

1. Current list page only display the list information of the currently opened folder.
2. U disk can be identified in edit or MDI mode.
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3. It not support Chinese complex characters.

4. It not support Chinese long file name, only the first three characters .+“~1"of this file name

can be displayed.
5. Non-CNC file of C disk and U disk is displayed.

Note: The file name, which consists of “O”+“4 digits”+“.CNC ”, is considered to be CNC format file.

11.2. Introduction of general file operation function

11.2.1 Open and close file folder

Move the cursor to the folder will be opened.

FILE LIST 00043 Naaaae
C:f u:/

W 0aaaa, CHE W 08616, CNC

W 0aaal. CHE W 08611, CNC

W 0062, CHE W 08612, CNC

W 06683, CHE W 06613, CNC

W 0oaad. CHE W 06614, CNC

W 06685, CHC est Sm37 Na

W 0saa6. CHC

W 0saaT. CHC

W 0saazs. CHC B
INPUT: FILE INFO

MOTE:[CHG]:C/U SHIFT [—+]:UMWRAP FOLDER

EDIT

Bco000 Too Hoo

Press @

key to open the folder. The list which the file locates is displayed in the first line

(long list is scrolling display)

FILE LIST DRgds Noopaeg

C:/

W 0aeRa, CHNC RaaaT_ T
W 0aaal. CHC
W 0aaaz. CHC
W 0aaas. CHNC
W 0aaad. CNC
W 08865, CHC
W 08866, CHNC
W 0aeaT. CHC
W 0aeas. CHC

INFUT :

NOTE : [CHG]:C/10 SHIFT [ECB]:0FEN [0UT]:COPY TO C DISE [+]:E

FILE INFO 1096 2009-04-02 09:34:42

EDIT

o688 Tes Hee

Press ‘: key to close the folder and return to the next higher level of the list.
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FILE LIST Deads Nagosa
C:/ m:/
(W Oasea, CNC W Dea1e, CNC
(W 0asal, CNC W 08a11, CNC
(W 0ase2, CNC W 08a12, CNC
(W 06883, CNC W 08a13. CNC
W 0aead, CNC W 0pa14, CNC
(W 068a5, CNC est Sm3Z Na
[W 06666, CNC
W 06667, CNC
W O666g. CNC B
INPUT : FILE INFO
NOTE : [CHG]:C/U SHIFT [—]:IMWRAF FOLDER
EDIT Bse000 Too Heo
S
c
¢31> 11.2.2 Copy the file by one key(current list in C disk<——current list in U disk)
— DWETA
(@) oUTPUT
'g In “edit’mode, select the CNC format file, press key to copy it. See the following figure:
o
-~ DWETA
o OUTPUT
= (D Select CNC file, press ;
FILE LIST Oeeas Nagaoa
C:/user :
W 0a8AA, CNC Daaa1
W 0A8AZ, CNC W 0aaaz, CNC
W 0A8A3, CNC W 0aaa3, CNC
W 0a8ad, CNC W 0aaad, CNC
W 0A8A5, CNC [N 0aAA5, CNC
W 08Ba6, CNC W 0A6aE, CHC
W 0seaT, CNC W 0aeaT, CHC
W 08Bas, CNC W 0A6ag, CHC
W 08Ba9, CNC W 0A6@a9, CHC
INPUT: FILE INFO 185B  2609-64-82 @9:34:42
NOTE:[CHG]:C/U SHIFT [EOB]:0PEN [OUT]:COPY TO C DISK
EDIT DESoaae Tag Hao

@ After duplication is successful, the cursor moves to the next file in current list. The list on the

other side is refreshed at once.
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FILE LIST 0agas Naaage
Cr/fuser u:/

W 0aa6a, CNC ~ W 06861, CHE

W osaal. CHC CRoaaa2. CNC

W 0aaa2, CNC W 06863, CHE

W 0aaa3. CHNC W 0aaa4d, CHC

W 0aaad, CNC W 06885, CHE

W 0ARa5, CNC W 0688k, CHE

W 08R6E, CNC W 06887, CHC

W 0aRaT. CNC W 08Ras, CHC

W 0aaagE. CNC W 0aaa9, CHC

INPUT: FILE INFO 163B 2009-a4-AY A9:34:4%2
NOTE: [CHG]:C/U SHIFT [ECE]:OPEN [OUT]:COPY TO C DISE

EDIT sepen Tag Hee

Special explanation: Duplication can not be done under 5-level authority.

11.2.3 CNC file search

In “EDIT"and“AUTO”mode, input target program number in input column, and press

AR

or to search this program.
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FILE LIST Daaaa Napaaa
C:/user ./

CRoasaa, CNC W 0aaal. CHC

W 0Raa1. CHNC W 08RaZ, CNC

W 0RaRZ, CHNC W 08Ra3, CHC

W 0RaR3. CHNC W 0aRad, CNC

W 0ReRd, CHNC W 08Ra%5, CNC

W 0oRas, CNC W 0ABAG, CNC

W 0oRaE. CNC W 0AEAT. CNC

W 0oRaT. CNC W 0AEAZ. CNC

W 0oraR. CNC W 0AEA9, CNC

INPUT : FILE INFO 1YE pR9-pL-a7  17:14:21
WOTE : [CHG]:C/U0 SHIFT [EOR]:OPEN [0OUT]:C0OPY TO U FLASH [+1]:
EDIT Saaan Tag Hee

If program search is successful after input “O5”, the cursor moves to target program. If this

program can not be searched, “the file dose not exist” will be prompted at message column.
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FILE LIST Daane Negaoan
O fuser s
W Oaeal, CNC
(W 0asas, CNC W 0aaaz, CNC
(W 0asaT, CNC W Daaa3, CNC
(W 068as. CNC W 0aaad, CNC
(W 0689, CNC [N 08aa5, CNC
(W 06816, CNC (W 08aaE, CNC
(W 06811, CNC W 0aeaT, CNC
W 0A812. CNC W 0aaag, CNC
W 0A913. CNC W 0aaa9, CNC
INPUT : FILE INFO 1YE  2669-94-69 11:3h:46
NOTE:[CH5]:C/U SHIFT [ECB]:OPEN [OUT]:COPY TO U FLASH [+]:
EDIT caags Tee Hag
s .
il 11.2.4 Open CNC file
3
)
= 1. In“EDIT’and“AUTO”mode, select the CNC format file when there is no program
'co execution.
3 FILE LIST DeRRe Nagaao
= C:/user u:/
= W 0A8A5, CNC W 0aaal, CNC
W 08Ba6, CNC W 0A6a2, CHC
W 0seaT, CNC W 0a6a3, CHC
W 08Bag, CNC W 0aead, CHC
W 06669, CNC W 06685,
W 0aala. CHC Choaaae. CNC
W o661l CNC CIEEER
W 06612, CNC [ Daaag, CNC
W 06613, CNC [ Daaa9, CNC
INPUT : FILE INFO 184B  Zee9-0d-16 18:15:28
NOTE: [CH3] :C/U SHIFT [EOB]:0PEN [OUT]:COPY TO C DISKE
EDIT caaes Tee Hae
EOCB
2. Press key to open the file. Current page is switched to [ program content ] page.
PRG CONTENT SEGL CoL:1 11 /08886, CNC
0aaae (08eaE) ;
Ghd GO0 Ga Xa Yo Z8;
izd3 Hl;
=31 r-2 =z-18 flba;
izdd HZ:
T36;
286
i749;
Mo Ye Za;
Maa.
EDIT Bcoeen Teo Hew

Special explanations:

1. The program above number 9000 can not be opened with authority level 3 or under
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Chapter 11 Flash Operation

2. The program file can not be opened with authority level 5.

Attentions:

1. In “program content”, it is not allowed to do any operation on U disk. These

operations are: setting-up, duplication, rename, deletion, editing, save, etc..

Process and check operations can be done for programs on U disk in

page“program content”.

2. The called subprogram in auto-run should in a same level of list with main

program.

3. Pull out U disk when it is open, system alarm occurs“U disk is not connected”.

At this time, plug in U disk again, press

mode, or press

rebér
7

CANCEL

CHANGE

key to detect U disk in MDI

keys to clear the alarm.
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Chapter 1 Installation Layout

CHAPTER 1 INSTALLATION LAYOUT

1.1 GSK980MDa Connection

1.1.1 GSK980MDa back cover interface layout

GSK-PBe
o o o @
D D D D D e
o) o) o) CN31
cm 3 CN12 CN11 CN14 CN21 jﬁg
6 Y 4 X 4 wash  HEE
CN61 CN62 CN15 AXIS z AXIS Y AXIS X AXIS 4 ENCODER o
7N it B5% - T4 CN51 CN1
INPUT OUTPUT AXIS 5« SPINDLE Q BOER BiR
@ COM PORT POWER SUPPLY
6
o e} o)

Fig 1-1 GSK980MDa back cover interface layout

1.1.2 Interface explanation

Power box: GSK-PB2,for +5V, +24V, +12V, -12V, GND power supply

CN11: X axis, 15-core DB female socket,for connecting X axis drive unit

CN12: Y axis, 15-core DB female socket,for connecting Y axis drive unit

CN13: Z axis, 15-core DB female socket,for connecting Z axis drive unit

CN14: 4th axis, 15-core DB female soket,for connecting 4th axis drive unit

CN21: coder, 15-core DB female socket,for connecting Encoderd

CN51: inverter, 9-core DB male socket,for connecting pc RS232 interface

CN15: 5th axis&spindle port, 25-core DB male socket,for connecting inverter & 5th axis
CN31: handwheel, 26-core 3 line famele socket,for connecting handwheel;

CNG62: ouput, 44-core 3 lines famele socket, for sending the signal of CNC to machine

CN61:input, 44-core 3 line male socket, for sending the signal of machine to CNC
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1.2 GSK980MDa Installation

1.2.1 GSK980MDa external dimensions

-¢5 0
| g
& - — t
@ (EoTR 6liegeommn S TE5Twd  om om om om oF o
| e o |~ ]rd 7 S | %
‘ XY, Z, Y, 4| 6| 6 |8 ‘
‘ HE R o] 1] 2] = |wme ‘
‘ [l I N N = S <
‘ ks M( S] T Eﬁ%mm 3 } ;
3 R
o o e ok 1] -
- \
2la2(g/els| [WE]%) Lialz [a]e]e] |
2l2[2[El2[8] [ln]=] Elelx] mamwm i
e ey Rlelz) el e i |
— ——— ! :
\ 190+0.2 | 19020.2 | 77
420 >150
r‘__Ll] r‘__Ll] r‘_\_l_l] Installation drawing
INRPS S
1= N - JA T
N T -
N
B —
. 8 380+0.2
396

Fig. 1-2 GSK980MDa external dimensions

1.2.2 Installation conditions of the cabinet

® The dust, cooling liquid and organic resolution should be effectively prevented from entering
the cabinet;

® The designed distance between the CNC back cover and the cabinet should be not less

than 20cm, the inside and outside temperature difference of the cabinet should

be no lesthan 10C temperature rises when the cabinet inside temperature rises;

Fans should be fixed in the cabinet to ventilate it;

The panel should be installed in a place where the coolant can’t splash;

® The external electrical interference should be taken into consideration in
cabinet design to prevent it from transferring to CNC system.

1.2.3 Protection methods against interference

In order to ensure the CNC stable working, the anti-interference technology such
as space electromagnetic radiation shielding, impact current absorbing, power mixed
wave filtering are employed in CNC design.And the following measures are necessary

during CNC connection:
1. Make CNC far from the interference devices (inverter, AC contactor, static

generator, high-pressure generator and powered sectional devices etc.);
2. To supply the CNC via an isolation transformer,the machine with the CNC
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should be grounded, the CNC and drive unit should be connected with independent grounding
wires at the grounding point;

3. To supress interference: connect parallel RC circuitat both endsof AC coil (Fig.

1-4), RC circuit should approach to inductive loading as close as possible; reversely
connect parallel freewheeling diode at both ends of DC coil (Fig. 1-5); connect parallel surge
absorber at the ends of AC motor coil (Fig. 1-6);

220V~ N/

\J
Fig.1-4j 124V

Fig.1-5 _|
KM
NN N
) i Surge
M absorber
3/-\,
Fig.1-6

4. To employ with twisted shield cable or shield cable for the leadout cable of CNC, the cable
shield tier is grounded by single end at CNC side, signal cable should be as short as possible;

5. In order to decrease the mutual interference between CNC cables or CNC
cables with strong-power cables,the wiring should comply to the following principles:
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AC contactor

Group Cable type Wiring requirement
AC power line Tie up A group cables with a clearance at least
AC caoll 10cm from that of B, C groups, or shield A group
A cables from electromagnetism

DC coil (24VDC)

DC relay (24VDC)

Cables between CNC and
strong-power cabinet

Tie up B and A group cables separately or

MPG cable

Other cables for shield

B shield B group cables; and the further B group
Cables between CNC and | c5pies are from that of C group, the better it is
machine
Cables between CNC Tie up C and A group cables separately, or
and servo drive unit shield C group cables; and the cable distance

between C group and B group is at least
Position feedback cable 10cm with twisted pair cable applied.
C Position encoder cable
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CHAPTER 2 DEFINITION&CONNECTION OF INTERFACE SIGNALS

2.1 Connection to Drive unit

2.1.1 Drive interface definition

o

1: CPn+ 53 9. cpon-

g PDé%n’L 2 g %? gII\IR];l Signal Explanation

4: +24V © 4| 12: VCC CPn+, CPn- Command pulse signal

2 é%%ﬁn 2 o }2 XI%CD DIRn+, DIRn- Command direction sigal

7: ENn o “|] 15: GND PCn Zero signal

8: RDYn/ZSDn | |o © - - -
_— ALMn Drive unit alarm signal
L@/ ENn Axis enable signal

Fig2-1 CN11, CN12, CN13 SETn Pusle disable signal

interface (DB15 female)

2.1.2 Command pulse and direction signals

nCP+, nCP- are command pulse signals, nDIR+, nDIR- are command direction signals. These

two group signals are both difference output (AM26LS31), the interior circuit for them is shown in Fig.
2-2.

wDIR. THA s |0 wDIR+
btd | —— nDIR -
n’fp ——| mE B —— nCP+

B b nCP-

Fig 2-1 Interior citcuit of cornand pulse and direction signals

2.1.3 Drive unit alarm signal

The low or high level of the drive unit alarm level is set by the CNC bit parameter No.009 BITO~

BIT4 , whose interior circuit is shown in Fig. 2-3:

U4g
.- TLP181 wee
305 "I
D42 ., : .
Thetas W W ri’{‘k"_‘ﬁ”” JI8C

T4HC14/50
Fig.2-3 interior circuit of drive unit alarm signal
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This input circuit requires that the drive unit transmits signal by the following types in Fig. 2-4:

Type 1: Type 2:
_ALMm oo

Fig.2-4 Signal types of drive unit

2.1.4 Axis enable signal ENn

nEN signal output is valid as CNC works normally (nEN signal to 0V); when the drive unit alarm
or emergency alarm occurs, CNC cuts off nEN signal output (nEN signal toQV off). The interior
interface circuit is shown in Fig.2-5:

+24V
ZHn

ULM2803

Fig.2-5 interior interface circuit for axis enable signal

[T dwnjoA

2.1.5 Pulse disable signal SETn

nSET signal is used to control servo input disable which can enhance the anti-disturbance
capability between CNC and drive unit. This signal is at low level if there is pulse output from CNC,
high resistance if not. The interior interface circuit of it is shown in Fig. 2-6:

uc:}—«?@—l ueoc
! £ D‘(\
T4HC14/S0

Fig.2-6 Interior interface circuit for pulse disable signal
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+24V

ULMZE02

2.1.6 Zero signal nPC

The one-rotation or approach switch signal is taken as zero signal for machine zero return. Its
interior connection circuit is shown in Fig.2-7.
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u40

SN REE. TLP1E1

—|'l~ll|_l'\_r
IKDID.EW "|
D34 - 82 .
hee: Wow ' GND  USZE
GND | . {4 - s
T4HC14/50

Fig.2-7 Zero signal circuit

Pl

o

Note: nPC signal uses +24V level.

a) The connection for NPN Hall elements taken as both deceleration signal and zero signal is
shown in Fig. 2-8:
=240

MPH Hall eletment
™ nDEC

DECh
npc

S

Fig 2-8 Connection using MPH Hall elements

[T dwnjoA

b) The connection for PNP Hall elements taken as both deceleration signal and zero signal is
shown in Fig. 2-9:

+24V

PNP Hall element

W
T— PCn

Fig 2-9 Connection using PNP Hall elements

5
a
2l
Q
=
0o
=

2.1.7 Connection to drive unit

The connection of GSK 980MDa to GSK drive unit is shown in Fig. 2-10:
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GSK980MDa(CN11, DA9S (A) drive unit
CN12,CN13) signal interface
GSK980OMDa (CN11, DA98B (DAO1B) drive unit 1] CPn+ 18] PULS+
(N12, CN13) signal interface 9 CPn- DR 6 | PULS-
9 CPr— ><>< 15| PULS- 10 DIRn- 7 SIGN-
5 | ALMn ‘ 15| ALM
2 | DIRnt 29| SIGN+ XX
3 PC CZCOM
10| b | 14| siov : | i
o | AlMn ‘ o | AM 11 ov 31 DG
3| Pn i 36, G- 4] +24 2 CZ
23 SON 20 | COM+
11 ov 32 DG Metal shell [ 10 | RSTP
4| +24 37| cz+ 147 Bg
38| OO [
22| FSTP
Metal shell Metal shell Metal shell
(SK980MDa ( ON11, V3 drive unit GSK980MDa ‘DF3 Qrive unit
CN12, CN13) signal interface (CN11, CN12, CN1 3) Slgnal interface
1 ’ CPnt [T cp+ 1] CPnt 1] CP+
9 | CPn- 9 | Cp- 9 | CPn- 2| CP-
2 DIRnt 2 | DIR* 2 | DIRn+ | 3 | DIR*
10| DIRn- 10| DIR- 10 | DIRn- | 4 | DIR-
11 oV 14| RDY2 11 ov | 9 | OUT. COM
12 +5V 3 EN+ 12 +5V 8 FREE
< 5 ALMn \ } 6 RDY1 5 ALMn W 7 | ALM. COM
= 14| OV \\ / 11] EN- 14 OV 5 | FREE
g Metal shell Metal shell Metal shell Metal shell

Fig.2-10 Connection of 4" axis interface to drive unit

2.2 Connection of 4th axis

S5
7]
-,
o
)
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o
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2.2.1 4th axis interface definition

/@ Signal Explanation
@ CP4+, CP4- Command pulse signal
Ve ° S|l 15, Srea DIR4+, DIR4- Command direction signal
H O H -
3: PC4 o || 11: GND PC4 Zero signal
4. +24V o 12: VCC ALM4 Dri | - |
5: ALM4 2 oll 13: vee rive alarm signa
6: SET4 5 ©f| 14: GND EN4 Axis enable signal
7: EN4 ol 15: GND _ ;
8: RDY4/ZSD4 | |© SET4 Pulse disable signal

&l

Fig.2-11 Interface CN14 (DB15 female)
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2.2.2 Connection of 4" axis interface as linear axis

GSK980MDa (CN14)

1 CP4+

9 CP4-

2 DIR4+

10 DIR4-

11 ov

12 +5V

5 | ALM4

14 ov
Metal shell

I¥3 drive unit
signal interface

GSK980MDa (CN14)

1] CP+ 1| CP4+
9 CP- 9 CP4-
DIR+ 2 | DIR4+
10| DIR- 10| DIR4-
14 RDY2 11 ov
EN+ 12 +5V
\ / 6 RDY1 5 ALM4
11 EN- 14 ov
Metal shell Metal shell

DA9SB (DAO1B) drive
GSK980MDa (CN14) unit signal interface
1 CP4+ E 30/ PULS+
9 CP4—- 15| PULS—
2 DIR4+ D<><: 29| SIGN+
10 DIR4- | 14 | SIGN-
5 ALM4 E 5 AILM
3 P4 ‘ 36 Cl-
23 SON
11 ov 32 DG
4 +24 37 CZ+
38| COM+
Metal shell Metal shell
GSK980MDa (CN14) g&iiﬁineﬁ:é: unit
1] CP4+ 18] PULS+
9| (P4 0] 6 | PULS-
2 | DIR4+ 19| SIGN+
10 | DIR4- L] 7 | SIGN-
51 ALM4 15| ALM <
3 PC4 | 5 | CZCOM g_
21| SON 3
1] ov 3] DG N
4] +24 2 CZ =
20| CoM+ s
Metal shell [ 10 RSTP %
4] DG =
17 DG =
sl FsTP S
Metal shell

DF3 drive unit

signal interface

1] CP+

CP-

DIR+

DIR-

OUT. COM

FREE

ALM. COM

FREE

O[]0 |O | |W DD

Metal shell

Fig.2-12 Connection of 4" axis interface to drive unit
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2.2.3 Connection of 4™ axis interface as rotary axis

DAPO3 spindle drive

GSK980MDa (CN14) unit CN1 interface
1 CP4+ 42| PULS+
9 CP4- D<><: 28 | PULS-—
2 DIR4+ D<><: 33| SIGN+
10 DIR4- 34 | SIGN-
5 ALM4 ‘ 7 ALM

3 PC4 4 | 70UT-

‘ 23 COM-

11 oV 24 | SON

4 +24 37| COM+

19 | ZOUT+

Metal shell Metal shell

Fig.2-13 Connection of 4™ axis interface to spindle drive unit
2.3 Connection of spindle port

2.3.1 Definition of signal

5 o8

s L opst [, CP5+, CP5- | Spindle pulse signal

= 2 DIRs+ | | 14: cps- [ DIRG+, DIR6- | Spindle direction signal

=) 3. GND o © | 15: DIRS- ALMS Spindle alarm signal

=i 4; ALM5 || o © || 16: GND RDY5 Spindle is ready

& 5: X5.0 | o O 17: 124V PC5 Spindle zero signal

) 6: X5.2 o 2 18: SETS svC Output of voltage

o 7: RDYS || 7| 19: ENS SET5 Spindle disable signal
8: X5.1 ||o @ 20: Y5.0 . .
9. GND ol 91, v51 EN5 Spindle enable signal
i © 0 22: Y5.2 PLC Address,only For
10: PC5 || o RS X5.0~X5.2 : ,
11: +24v || o © 23: Y53 these,Lower voltage is valid
12: GND || © 2 24. GND Y5.0~Y5.3 PLC address
13: SVC 25: GND

off

Fig.2-14 CN15 Spindle Prot

2.3.2 Spindle zero signal

Except for the PC5 signal, other fixed signals of the spindle interface are the same as that of the
X,Y,Z, 4th axes. the PC5 interface circuit is shown as follows:
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R305 a3
+24V | i TLP18
IKYI0EW N
D11E
14148 b 4 oy
OCE - "

2.3.3 Linear axis

1= j—wcc
- 20T

GND  UiDSE

Fig.2-15 Spindle zero signal interface circuit

DA98B (DAO1B) drive
GSK980MDa (CN15) unit signal interface
1 CP5+ 30/ PULS+
14 CP5- DQ: 15 | PULS-
2 DIR5+ DQ: 29 | SIGN+
15| DIR5- — 14 | SIGN-
4 ALM5 : 5| ALM
10 PC5 i 36| CZ-
| 23] SON
9 ov | 32 DG
38| COM+
Metal shell Metal shell
DA98 (A) drive unit
GSK980MDa (CN15) signal interface
1 CP5+ E 18| PULS+
14 CP5- 6 | PULS-
2 DIR5+ 3@: 19| SIGN+
15 DIR5— — 7 | SIGN-
4 ALM5 i 15 ALM
10 PC5 K 2 CZ
‘ 21|  SON
3 DG
9 oV 5 | CZCOM
11 +24 20| COM+
Metal shell [ 10 | RSTP
4 DG
[ 17 DG
22| FSTP
Metal shell

Fig.2-16 Connection of spindle interface to drive unit

2.3.4 Connected with inverter

The connection of GSK980MDa with convertor is shown in Fig. 2-17:
CSK980OMDa(CN15)

4

Inverter

oV

o)

OV termina

SVC

Metal shell —@

Input term

Fig.2-17 Connection of GSK980MDa to inverter

1107 A0
TAHC14/50

[T dwnjoA
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o
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2.3.5 Connection of spindle interface as rotary axis

DAPO3 spindle drive

GSK980MDa (CN15) unit CN1 interface
1 CP5+ 42| PULS+
14 CP5— DQ: 28 | PULS-—
2 DIRS+ E 33| SIGN+
15 DIR5- 34 | SIGN-
4 ALMb5 — 7 ALM
10 PC5 3@(77 19 | ZOUT+
23| COM-
4| ZOUT-
9 oV 24| SON
11| +24 37 | COM+
Metal shell Metal shell

Fig.2-18 Connection of spindle to DAP03

2.3.6 Connection of spindle interface as “CS” axis

DAPO3 spindle drive
unit CN1 interface

1 CP5+ :>Q<: 42| PULS+
14 CP5- 28 | PULS—
2 DIR5+ :><><: 33| SIGN+
15 DIR5— 34| SIGN-
4 ALMb 7 ALM
10 PC5H :>Q<: 19 | ZOUT+

24| SON

23| COM-
9 oV 4 | Z0UT—
11| +24 37| COM+
13| SVC 14 | VCMD+
12 SVC*GNDDM: 15 | VCMD-
Metal shell 9 | SFR E—
25| SRV E—
11] STAO  ——
41| SELO ——— | Y adress
10 | SPO —
40| SP1 | —
26 | SP2 | —
27| 7SL E—
8 | ARST |——
12| vp —
20 | 7SP —
5 | SAR E—
21| COIN |——
44 | VPO —
—1 Metal shell

GSK980MDa (CN15)

[T dwnjoA

S5
7]
-,
o
)
=3
o
=]

X adress

Fig.2-19 Connection of spindle to DAP0O3

2.3.7 SVC Signal explanation

The analog spindle interface SVC can output 0~10V voltage, its interior signal circuit is shown in
Fig. 2-20:
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—I 1 -

—+

Fig 2-20 SVC Signal circuit

2.4 Connection to Spindle Encoder

2.4.1 Spindle encoder interface definition

e

e

8: MPA+ | |® of | s
7: MPA- | |® ol |4,
6: MPB+ | |® o | |3
5: MPB- | |* o|| |5,
4: MPZ+ : ol 11,
3: MPZ- | |7 e 0.
o > 2o

GND
GND

: VCC

VCC
GND

1+—SVC

Name Explanation
MPA-/MPA+ Encode A phase pulse
MPB-/MPB+ Encode B phase pulse
MPZ-/MPZ+ Encode Z phase pulse

Fig.2-21 CN21 Encode interface
(DB15 male socket)

2.4.2 Signal Explanation

MPZ-/MPZ+, MPB-/MPB+, MPA-/MPA+ are the encoder Z, B, A phase differential input signals

[T dwnjoA

5
a
2l
Q
=
0o
=

respectively, which are received by 26L.S32; MPB-/MPB+, MPA-/MPA+ are normal square wave of

phase shift 90°with the maximum signal frequency less than 1MHz; the encoder pulses for

GSK980MDa are set by data parameter No.109, whose range is from 100 to 5000.

Its interior connection circuit is shown in Fig. 2-22: ( n=A, B, C)

AM26LS32

MPn

MPn-

Fig.2-22 Encode signal circuit

2.4.3 Connection of spindle encoder interface

The connection of GSK980MDa to spindle encoder is shown in Fig. 2-23, twisted pair cables are

used to connection.

283



S ISR CNC GSK980MDa Miling CNC System User Manual

GSK980MDa (CN21) Encode terminals
AL ) T —

4 WPZ+ L 7

5| Wb |y B

6 | MPB+ - B
e 2

8 | MPA+ - A

11 oV oV

o Ny
metal shel — — —

Fig.2-23 Connection of GSK980MDa to encoder

2.5 Connection to Handwheel

2.5.1 Handwheel interface definition

13: GND 26:
12: GND 25: Signal Explanation
: GND 24. n . -

< . GND 5 X6.5 HA+, HA Handwheel A phase S|lgnal
g_ : X6.3 22. X6.4 HB+, HB- Handwheel B phase signal
g 8: X6.2 g(l) X6.0~X6.5 PLC adress
=| : X6.1 19: 24V Direct current
[l 5 x60 18: +24V VCC, GND
3 : HB- 17. +24V
f : HB+ 16: +5V
= 2: HA- 15: +5V
g‘. : HA+ 14: +5V
=

Fig.2-24 CN31 handwheel interface
(3-1ine DB26 male socket)

2.5.2 Signal explanation

“‘HA+”, "HA-", "HB+”, "HB-* are the input singals of handwheel A and B phases. Its interior
connection circuit is shown in Fig. 2-25:
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R93 470R u55
XAA A T-P181 lvee
- <
A D47 o
1N4148 h. 4 \K
N ™
XHA+ %/\—KBND
R96 470R us7
XHB- A Laaid lvee
- <
A D49 o
1N4148 h. 4 \K
N ™

XHB+ R%R/\—|GND

Fig.2-25 Handwheel signal circuit

The connection of GSK980MDa to handwheel is shown in Fig. 2-26:

GSK980MDa (CN31) Handwheel GSK980MDa (CN31) Handwheel

1| HAT A 1] HA+ A+

3 HB+ B 2 HA- A-

11 ov ov 3 HB+ B+

14 | +5V +5V 4 HB— B—

2 HA- null 14| +5V +5V|

4 | HB- 11 oV ov

metal shell metal shell null

Signle input double input

Fig.2-26 Connection of GSK980MDa to handwheel

2.6 Connection of GSK980MDa to PC

2.6.1 Communication interface definition

Signal Explanation
1: 6: :
2. RXD 7 RXD For date recept.lc.)n
3: TXD 8: TXD For date transmiting
4: 9 GND For signal grounding
5: GND

Fig.2-27 CNS51 communication interface
(DB9 female socket)

2.6.2 Communication interface connection

The communication between GSK980MDa and PC can be done via RS232 interface
(GSK980MDa communication software needed), The connection of them is shown in Fig.2-28
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(GSK980MDa (CN51) PC RS232 interface
3 TXD 2 RXD
2 RXD 3 XD
5 GND 5 GND
metal shell metal shell

Fig.2-28 Connection of GSK980MDa to PC

The communication of a GSK980MDa to another GSK980MDa can be made via their CN51
interfaces, and the connection of them is shown in Fig.2-29:

GSK980MDa (CN51) GSK980MDa (CN51)

3 TXD 2 RXD
2 RXD 3 TXD
5 GND 5 GND

metal shell

metal shell

Fig.2-29 Communication connection of GSK980MDa to GSK980MDa

2.7 Connection of Power Interface

GSK-PB2 power box is applied in this GSK980MDa, which involves 4 groups of voltage: +5V
(3A), +12Y1A) , -12V (0.5A) , +24V/(0.5A), and its commom terminal is COM(0V). The connection

E of GSK-PB2 power box to GSK980MDa CN1 interface has been done for its delivery from factory, and
5 the user only need to connect it to a 220V AC power in using:
N The interface definition of GSK980MDa CN1 is shown below:
2
-, ‘77
(Y] L
= e ] |15y AC 220V
= el N
S o f— 60 +@24V
&l +l2v GSK-PB2
HE
P ECY) ey
ol +24v GND
+5V
POWER SUPPLY
CN1
Fig.2-30
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2.8 1/0O Interface Definition:

CN61: 44-core (3-line) male socket

NO.| Address NO. Address NO.| Address NO. Address
1 X0.0 12 | X1.3(DEC2) 23 | GND 34 | X2.5(DEC5)
2 X0.1 13 | X14 24 | GND 35 | X2.6
3 X0.2 14 | X1.5 25 36 | X2.7
4 X0.3 (DECX) 15 | X1.6 26 37 | X3.0
5 X0.4 16 | X1.7 27 38 | X3.1
6 X0.5 (ESP) 17 28 39 | X3.2
7 X0.6 18 29 | X2.0 40 | X3.3
8 X0.7 19 30 | X2.1 41 | X34
9 X1.0 20 31 | X2.2 42 | X3.5 (SKIP)
10 | X1.1 21 | GND 32 | X2.3(DECY) 43 | X3.6
1 | X1.2 22 | GND 33 | X2.4 (DEC4) 44 | X3.7

CNG62: 44-core (3-line) female socket

NO. Address NO. Address NO. Address NO. | Address s
1 Y0.0 12 Y1.3 23 +24V 34 Y2.5 g
2 YO0.1 13 Y1.4 24 +24V 35 Y2.6 N
3 Y0.2 14 Y1.5 25 +24V 36 Y2.7 f
4 Y0.3 15 Y1.6 26 GND 37 Y3.0 ﬁ
5 Y0.4 16 Y1.7 27 GND 38 Y3.1 ::,=>
6 Y0.5 17 GND 28 GND 39 Y3.2 >
7 Y0.6 18 GND 29 Y2.0 40 Y3.3 =
8 Y0.7 19 GND 30 Y2.1 41 Y3.4
9 Y1.0 20 +24V 31 Y2.2 42 Y3.5
10 Y1.1 21 +24V 32 Y2.3 43 Y3.6
11 Y1.2 22 +24V 33 Y2.4 44 Y3.7

Note 1: The /O function of GSK980MDa drilling and milling CNC is defined by ladder diagram;
Note 2:If output function is valid, the output signal is on to 0V. If output function is invalid, the output signal
is cut off by high impendance;
Note 3: If input function is valid, the input signal is on to 24V. If input function is invalid, the input signal is cut
off with it;
Note 4: The effectiveness of +24V, 0V is equal to GSK980MD power box terminals that have the same name;
Note 5: XDEC, YDEC, ZDEC, DEC4, DEC5, ESP, SKIP are fixed signals that can’t be altered.

2.8.1 Input Signal

Input signal means the signal from machine to CNC, when this signal is on with +24V, the input
is valid; when it is off with +24V, the inputis invalid. The contact point of input signal at
machine side should meet the following conditions:
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The capacity of the contact point: DC30V, 16mA above
Leakage current between contact points in open circuit: TmA below
\oltage drop between contact points in closed circuit: 2V below (current 8.5mA, including cable
voltage drop)
There are two external input types for input signals: one type is input by trigger point switch
whose signals are from keys, stroke switch and contacts of relay at machine side, as is shown in Fig
2-31:

R
N

The other type is input by switch with no contacts (transistor), as is shown in Fig. 2-32, 2-33

Machin

L

Fig.2-31

+24V

‘ CNC1

L%ﬁ

[T dwnjoA

S5
7]
-,
o
)
=3
o
=]
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=]
(SR

=2

¥

NN

-

L

5V
T

Fig.2-32 Connection of NPN

424V
CNCA
T ¥ C
- I
|
|

+5V
—

Fig.2-33 Connection of PNP
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2.8.2 Output signal

The output signal is used for the machne relay and indicator, if it is on with 0V, the output function
is valid; if it is off with 0V, the output function is invalid. There are total 36 digital volume outputs in
I/O interface that they all have the same structure as is shown in Fig.2-34:

CNC Machine

L2803

nlUT=

Fig.2-34 Circuit for digital volume output module

The logic signal OUTx output from the main board is sent to the input terminal of inverter
(ULN2803) via a connector. And there are 2 output types for nOUTx: output with OV, or high
impedance. Its typical application is shown in follows:
® Todrive LED

A serial resistance is needed to limit the current (usually 10mA) that goes through the LED by
using ULN2803 output to drive LED, which is shown in Fig.2-35

CNC Machine
+24V

ULN2803 output

//K

Fig.2-35

® To drive filament indicator

An external preheat resistance is needed to decrease the current impact at power on by using
ULN2803 output to drive filament indicator, and this resistance value should be within a range that the
indicator cann’t light up. It is shown in Fig.2-36:

+24V
CNC

Machine
ULN2803 output

Fig. 2-36
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® To drive inductive load (relay etc.)
To use ULN2803 output to drive an inductive load, it requires to connect a freewheeling diode
near the coil to protect output circuit and deduce interference. It is shown in Fig.2-37:

+24V
CNC Machine
ULN2803 output
—T Relay [—9
Fig.2-37
2.9 Machine Zero
® Relative signal
DECX X axis deceleration signal PCX X axis zero signal
DECY Y axis deceleration signal PCY Y axis zero signal
5 DECzZ Z axis deceleration signal PCZ Z axis zero signal
g DEC4 4™ axis deceleration signal PC4 4™ axis zero signal
® DEC5 5" axis deceleration signal PC5 5" axis zero signal
; ® CNC diagnosis
) 0:0¢:+O0 DEC5 | DEC4 | DECzZ | DECY | DECX
= Corresponding CNG61.34|CN61.33CN61.12CN6G1.32 CN61.4
S pin-out
PLC address X2.5 X24 X1.3 X23 X0.3
0:0: 8 PC5 PC4 PCz PCY | PCX
Corresponding CN15.1 |CN14.| CN13.3 |CN12. |CN11.3
pin-out 0 3 3
® Bit parameter
0:0: 4 DECI
DECI =1: Deceleration signal is on with 24V for deceleration when machine zero return is

performed
=0: Deceleration signal is off 24V for deceleration when machine zero return is performed

0:{0:6 ZM5 ZM4 ZMZ | ZMY | ZMX

ZMX =1: X axis machine zero return type C;

=0: X axis machine zero return type B.
ZMY =1: Y axis machine zero return type C;
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=0: Y axis machine zero return type B.

ZMZ =1: Z axis machine zero return type C;
=0: Z axis machine zero return type B.

ZM4 =1: 4th axis machine zero return type C;
=0: 4th axis machine zero return type B.

ZM5 =1: 5th axis machine zero return type C;
=0: 5th axis machine zero return type B.

0:0 7 ZC5 ZC4 ZCZ ZCY ZCX
ZCX =1: The deceleration signal ( DECX )and one-rotation signal ( PCX )of X axis are in parallel
connection during machine zero return ( a proximity switch acting as both the
deceleration signal and zero signal );
=0: The deceleration signal ( DECX ) and one-rotation signal ( PCX ) of X axis are connected
independently during machine zero return ( the indepent deceleration signal and zero
signal are required ) .

ZCY =1: The deceleration signal ( DECY )and one-rotation signal ( PCY )ofY axis are in parallel
connection during machine zero return ( a proximity switch acting as both the deceleration
signal and zero signal );

=0: The deceleration signal ( DECY ) and one-rotation signal ( PCY ) of Y axis are connected
independently during machine zero return (the indepent deceleration signal and zero
signal are required ) .

ZCZ =1: The deceleration signal ( DECZ ) and one-rotation signal ( PCZ )of Z axis are in parallel
connection during machine zero return ( a proximity switch acting as both the deceleration
signal and zero signal );

=0: The deceleration signal ( DECZ ) and one-rotation signal ( PCZ ) of Z axis are connected
independently during machine zero return ( the indepent deceleration signal and zero
signal are required ) .

ZC4 =1: The deceleration signal ( DEC4 ) and one-rotation signal ( PC4 )of 4th axis are in parallel
connection during machine zero return ( a proximity switch acting as both the deceleration
signal and zero signal );

=0: The deceleration signal ( DEC4 ) and one-rotation signal ( PC4 )of 4th axis are connected
independently during machine zero return ( the indepent deceleration signal and zero

signal are required ) .
ZC5 =1: The deceleration signal ( DEC5 ) and one-rotation signal ( PC5 )of 5th axis are in parallel

=0:

connection during machine zero return ( an proximity switch acting as both the
deceleration signal and zero signal );

The deceleration signal ( DEC5 ) and one-rotation signal ( PCZ )of 5th axis are connected
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independently during machine zero return ( the indepent deceleration signal and zero

signal are required ) .

0: 1 1 ZNIK
ZNLK

1: The direction keys are locked as machine zero return is performed,by pressing the
direction key once,it moves to the machine zero automatically and stops,By pressing the

aebis

K

key at the machine zero return,the motion stops immediately;
=0: The direction keys are not locked as machine zero return is performed, but the direction
keys should be pressed and held on

01 2 ISOT

ISOT  =1: Manual rapid traverse valid prior to machine zero return;

=0: Manual rapid traverse invalid prior to machine zero return.

0:i 1 4 ZRS5 | ZRS4 | ZRSZ | ZRSY | ZRSX
ZRSZ, ZRSX, ZRSY, ZRS4, ZRS5 =1: To select machine zero return type B, C, which have
machine zero, it needs to detect deceleration and zero signals in machine zero return;

=0: To select machine zero return type A, which has
no machine zero, it does not detect deceleration and zero signals in machine zero return.
0: 2 2 MZR5 | MZR4 | MZRZ | MZRY | MZRX
MZRX, MZRZ, MZRY, MZR4, MZR5 =1: The direction of zero return is negative for X, Z, Y ,4“‘,5th
axes;

=0: The direction of zero return is positive for X, Z, Y,4th ,5th axes
® Date parameter

089 Low speed of machine zero return of X axis
090 Low speed of machine zero return of Y axis
091 Low speed of machine zero return of Z axis
092 Low speed of machine zero return of 4" axis
093 Low speed of machine zero return of 5" axis
094 High speed of machine zero return of X axis
095 High speed of machine zero return of Y axis
096 High speed of machine zero return of Z axis
097 High speed of machine zero return of 4" axis
098 High speed of machine zero return of 5" axis
130 X axis machine zero offset (0.001)

131 Y axis machine zero offset (0.001)

132 Z axis machine zero offset (0.001)

133 The 4" axis machine zero offset (0.001)
134 The 5" axis machine zero offset (0.001)
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145 X machine coordinate of the 1St reference point (0.001mm)

146 Y machine coordinate of the 1St reference point (0.001mm)

147 Z machine coordinate of 1St reference point (0.001mm)

148 4™ machine coordinate of the 1St reference point (0.001mm)

149 5™ machine coordinate of the 1St reference point (0.001mm)

150 X . . nd .

machine coordinate of the 2 reference point (0.001mm)

151 Y machine coordinate of the 2nd reference point (0.001mm)

152 Z machine coordinate of the 2nd reference point (0.001mm)

153 4™ machine coordinate of the 2nd reference point (0.001mm)

154 5™ machine coordinate of the 2nd reference point (0.001mm)

155 X machine coordinate of the 3rd reference point (0.001mm)

156 Y machine coordinate of the 3rd reference point (0.001mm)

157 Z machine coordinate of the 3rd reference point (0.001mm)

158 4™ machine coordinate of the 3rd reference point (0.001mm)

159 5" machine coordinate of the 3rd reference point (0.001mm) s
]

160 X machine coordinate of the 4th reference point (0.001mm) o

161 Y machine coordinate of the 4th reference point (0.001mm) =

162 Z machine coordinate of the 4th reference point (0.001mm) §

163 4" machine coordinate of the 4th reference point (0.001mm) g

164 5" machine coordinate of the 4th reference point (0.001mm) %“-
=}

® Signal connection
The interior wiring circuit of deceleration signal is shown in  Fig.2-37

Machine CNC

DECn I
L |4 (]

5

® achine zero return type B by regarding servo motor one-rotation signal as zero signal
(Dlts sketch map is shown in  follows:

Fig.2-37
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Direction of returming o

machine zero
—_——
Travel switch

225mm 1
— +24Y
For nDEC signal

Tongue fixed on the
machine camage

@ The circuit of deceleration signal (for three axes)

YIEC &
Coantral unit

Fig.2-40

[T dwnjoA

(® Action time sequence of machine zero return

When ZMn(n is X,Y,Z,4™ 5" axis) of the bit parameter No.006, ZCn(n=X, Y, Z, 4th, 5th) of bit
parameter No.007 and the BIT5 (DECI) of the bit parameter No.004 are all set to 0, the deceleration
signal low level is valid. The action time sequence of machine zero return is shown in follows

S5
7]
-,
o
)
=3
o
=]

. Machine zero returm path -
DEC signal )
(nDEC)
Meglected
‘_-‘ § H
nPC signal
High-speed
s machine zero relurn
glocity (v — :
{ :I Deceleration
|
Start deceleration '.I‘/‘:""Gr Mathing zaro
I //
Low-spesad machine zers returm .’/
| -
Time (t)

Fig.2-41
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(@®Machine zero return process

A: Select machine zero return mode, press the manual positive or negative feed
key(machine zero return direction is set by bit parameter No.022), the corresponding
axis moves to the machine zero by a rapid traverse speed. As the axis press down the
deceleration switch to cut off deceleration signal, the feed slows down immediately, and it
continues to run in a fixed low speed.

B : When the deceleration switch is released, the deceleration signal contact point is closed

again. And CNC begins to detect the encoder one-rotation signal, if the signal level
changes, the motion will be stoped. And the corresponding zero indicator on
the operator panel lights up for machine zero return completion

® Machine zero return type B as an proximity switch is taken as both deceleration and zero
signals
@ Its sketch map is shown in  follows:

: N

L2 L |, 225mm

p—,

(A AV 7 A

[T dwnjoA

Metal inductive block fixed
an the machine slider

PNP-NC

approach switch
In figure: usually L12(1.5~2) folds To connect to +24V
width of the approach switch, L2=the )
width of the approach switch nDEC and nPC signdls 1 . haect to OV

connected together

=)
7]
[~
D
)
=
o
S

Fig.2-42

(2 Wiring of the deceleration signal
See details in Section 2.1.6 of this chapter
(3@ Action time sequence of machine zero return
When ZMn (n is X,Y,Z,4™ 5™ axis )of the bit parameter No.006 and the BIT5 (DECI) of the bit
parameter No.004 are all setto 0, ZCn (n is X,Y,Z,4th ,5"” axis )of the bit parameter No.007 is set to 1,
the deceleration signal low level is valid . The action time sequence of zero return is shown in
follows:
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Machine zero return path

|S SR =
nDEC /n PC

Welocity [r.r} High spead
Fero return

Deaceleration

Start deceleration ~, over

LCI-W. ed zﬁr{: return Machine zero

| Time (t)

Fig.2-43 the action time sequence of zero return

@ Machine zero returns process

A: Select the Machine Zero mode, press manual positive or negative (zero return
direction set by bit parameter No.183) feed key, the corresponding axis will move to the zero at a
traverse speed.

B: As the approach switch touches the tongue for the first time, the deceleration signal is valid
and it slows down immediately to run in a low speed.

C: As the approach switch detaches the tongue, the deceleration signal is invalid, it moves at a
fixed low speed after deceleration and starts to detect zero signal (PC).

D: As the approach switch touches the tongue for the second time, the zero
signal is valid and the movement stops. The indicator for zero return on the panel lights up.

® Machine zero return type C as servo motor one-rotation signal taken as zero signal
@ lts sketch map is shown below:

Machine zero return direction
—_————
Travel switch

=25mm ‘

Tongue fixed on T 1 -.L_Connecl to +24V

the machine slider — Connect to nDEC signal

[T dwnjoA

S5
7]
-,
o
)
=3
o
=]

@) Circuit of the deceleration signal

+24V

L4

DECX
System

@

DECY ¢

LA A

DECZ &

Control unit

Fig.2-45
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(3@ Action time sequence of machine zero return

When ZMn (n is X)Y,z,4" 5" axis) of the bit parameter No.006 are all set for 1, ZCn (n is
X,Y,Z,4" 5" axis)of the bit parameter No.007 are all set for 0, the BIT5 (DECD of the bit parameter
No.004 is set for 0, and the deceleration signal low level is valid. The action time sequence of
machine zero return is shown in follows

Start decaleration

| |
| | H
| |
. o o |
High spead ‘ | | |
zero return ‘ ‘
|
|
|
\

Maverse

Zero return

I

| | v er
| V/

T

|Low speed zero retumn

l

‘ |

} \ ‘ \ \
\

|

t

| Beging to detect
| zero signal

Fig.2-46

(@) Machine zero returns process
A : Select the Machine Zero mode, press manual positive or negative (zero

return direction set by bit parameter Ne022) feed key, the corresponding axis will move
to the machine zero at a traverse speed. Then it touches the tongue and presses
down the deceleration switch, and moves forward. When the tongue detaches
the deceleration switch, the axis slows down to =zero, then moves reversely
and accelerates to a fixed low speed for continuous moving

B: As the tongue touches the deceleration switch for the second time, it moves on till the
tongue detaches the deceleration switch. And it begins to detect the zero signals. If the
zero signal level changes, the movement stops. Then zero return indicator of the
corresponding axis on the panel lights up and machine zero operation is finished.

® Machine zero return type C as an proximity switch is taken as both deceleration and zero
signals

@ Its sketch map is shown below:
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Machine zero return direction
e -
Travel switch

225mm

Tongie fixed on [ _'L_Gnnnect to +24Y

the machine slider — Connect to nDEC signal

Fig.2-47

@) Circuit of the deceleration signal
See details in Section 2.1.6 of this chapter

(3 Action time sequence of machine zero return

When ZMn (n is X,Y,Z,4™ ,5™ axis) of the bit parameter No.006 and ZCn (n is X,Y,Z,4™ ,5™ axis)of
the bit parameter No.007 are all set to 1, the BIT5 (DECI) of the bit parameter No.004 is set to 0, the
deceleration signal low level is valid. The action time sequence of machine zero return is shown in
follows:

[T dwnjoA

nDEC/nPC |_! I_l [_I

| ' Starts deceleration
High- speed ! | |
Zero returm
|

Reverse
Zero return over

Lo -

T
’}—b Low speed zeroreturn

Deceleration over Starts to detect zero signal

S5
7]
-,
o
)
=3
o
=]

Fig.2-48
(@ Machine zero returns process

A: Select the Machine Zero mode, press manual positive or negative (zero
return direction isset by bit parameter No.183) feed key, the corresponding axis will
move to the machine zero at a traverse speed. Then it touches the tongue and
presses down the deceleration switch, and moves forward. When the tongue
detaches the deceleration switch, the axis slows down to zero speed, then moves
reversely and accelerates to a fixed low speed for continuous moving

B: As the tongue touches the deceleration switch for the second time, it begins to detect the
zero signal. It moves on till the tongue detaches the deceleration switch, the movement
stops immediately. Then zero return indicator of the corresponding axis on the
panel lights up and machine zero return operation is finished.
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CHAPTER 3 PARAMETER

In this chapter the CNC bit and data parameters are introduced. Various functions can be set by

these parameters.

3.1 Parameter Description (by sequence)

3.1.1 Bit parameter

The expression of bit parameter is shown in  follows:

Parameter BIT7 BIT6 BIT5 BIT4A BIT3 BIT2 BIT1 BITO
NO.
010 1 P P P ACS WL P P oo
ACS =1: Analog voltage control of spindle speed;
=0: Switching control of spindle speed.
HWL =1: MPG mode;
=0: Step mode.
0O 2 i i b LIFJ |MDITL| LIFC | NRC | TLIF
LIFJ =1: Tool life management group skip valid;
=0: Tool life management group skip invalid.
MDITL =1: Tool life management valid in MDI mode;
=0: Tool life management invalid in MDI mode.
LIFC =1:. Tool life counting type 2, by times;
=0: Tool life counting type 1, by times.
NRC =1: Tool nose radius compensation valid;
=0: Tool nose radius compensation invalid.
TLIF =1: Tool life management valid;
=0: Tool life management invalid.
010 3 P = | PCOM P P P D/R P
P
PCOMP =1: Screw-pitch error compensation valid;
=0: Screw-pitch error compensation invalid.
D/R  =1: Tool offset D is diameter value;
=0: Tool offset D is radius value.
0:0: 4 i RDRN | DECI e PROD e i SCW

RDRN =1: In GOO dry run mode, speed=feedrate x speed of dry run;
=0: GO0 speed = rapid override x rapid tranverse speed.

DECI =1: Deceleration signal high level for machine zero return;
=0: Deceleration signal low level for machine zero return.
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PROD =1: Relative coordinate displayed in POSITION page is programming position;
=0: Relative coordinate displayed in POSITION page involving tool compensation.
SCW =1: Inch output(inch system)valid after repower;
=0: Metric output(metric system)valid after repower

The functions of metric and inch system

There are two kinds of input and output units for CNC numerical control system: metric unit,
millimeter (mm) and English unit (inch).

Output increement unit is set by Bit0 (SCW) of bit parameter Ne004 in GSK980MDa system.
SCW=0 indicates that minimum command increment, parameter and screw—pitch values are in metric
units; SCW=1 indicates that minimum command increment, parameter and screw—pitch values are in
inches units. The setting of this parameter depends on machine tool.

G code: By selecting G20/G21 code, it is able to set whether minimum input increment values
are in inch or in metric. Executing G21 indicates that minimum input increment values are in metric;
and executing G20 indicates that values are in inch,

0:0¢:!5 i i SMAL M30 o el PPD | PCMD
SMAL =1: Spindle manual gear shift for S command;

=0: Spindle auto gear shift for S command.
M30 =1: Cursor returns to beginning after M30 execution;
=0: Cursor not to beginning after M30 execution.
PPD =1: Relative coordinate set by G92;
=0: Relative coordinate not set by G92.
PCMD =1: Axial output wave form is pulse;
=0: Axial output wave form is square.

Square output, max. output frequency 266KPPS

Pulse output, max. output frequency 266KPPS,

—| —| —| —‘ —‘ —‘ —| —‘ Pulse width 1 us.

0:0:6 i i e ZM5 ZM4 | ZMZ | ZMY | ZMX

ZM5  =1: 5th zero return type C;
=0: 5th zero return type B.

ZM4  =1: 4th zero return type C;
=0: 4th zero return type B.

ZMZ  =1: Z zero return type C;
=0: Z zero return type B.

ZMY  =1: Y zero return type C;
=0: Y zero return type B.

ZMX  =1: X zero return type C;
=0: X zero return type B.
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0:0 7 AVGL i SMZ ZC5 ZC4 ZCZ | ZCY | ZCX
On the condition that blocks smoothing transition is valid, more smooth velocity link and
better machining quality will be obtained during the path transition from line to line or from line to

arc by properly changing the linear feedrate.

So the actual output speed may be different to the programming speed when using this
function. And it may also differ as regard to the linear segment with the same programming speed.
The deviation is not more than 15mm/min between the actual output speed and the programming
speed on the condition that the programming speed F is less than 1200mm/min

AVGL =1: When SMZ=0 linear smoothing is valid,i.e. smoothing transition function is valid;
=0: Linear smoothing transition function is invalid.

SMZ =1: To execute next block till all moving blocks executed;
=0: For smooth transition between blocks.

ZC5 =1: Deceleration signal (DEC5)and one-rotation signal (PC5) of 5" axis are in parallel
connection(a proximity switch taken as both deceleration signal and zero signal) during
machine zero return;

=0: Deceleration signal (DEC5) and one-rotation signal (PC5) of 5" axis are connected
independently (independent deceleration signal and zero signal are required) during
machine zero return.

ZC4 =1: Deceleration signal (DEC4)and one-rotation signal (PC4) of 4th axis are in parallel
connection (a proximity switch taken as both deceleration signal and zero signal) during
machine zero return;
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=0: Deceleration signal (DEC4) and one-rotation signal (PC4) of 4th axis are connected
independently (independent deceleration signal and zero signal are required) during
machine zero return.
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ZCZ =1: Deceleration signal (DECZ) and one-rotation signal (PCZ) of Z axis are in parallel
connection a proximity switch taken as both deceleration signal and zero signal) during
machine zero return;

=0: Deceleration signal (DECZ) and one-rotation signal (PCZ) of Z axis are connected
independently (independent deceleration signal and zero signal are required) during
machine zero return.

ZCY =1: Deceleration signal (DECY) and one-rotation signal (PCY) of Y axis are in parallel
connection a proximity switch taken as both deceleration signal and zero signal) during
machine zero return;

=0: Deceleration signal (DECY) and one-rotation signal (PCY) of Y axis are connected
independently (independent deceleration signal and zero signal are required) during
machine zero return.

ZCX =1: Deceleration signal (DECX)and one-rotation signal (PCX) of X axis are in parallel
connection a proximity switch taken as both deceleration signal and zero signal) during
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machine zero return;

=0: Deceleration signal (DECX) and one-rotation signal (PCX) of X axis are connected
independently (independent deceleration signal and zero signal are required) during
machine zero return.

0{0¢8 DISP i i DIR5 | DIR4 | DIRZ | DIRY | DIRX

DISP =1: Enter absolute page after power on;

=0: Enter relative page after power on.
DIR5 =1: Direction signal (DIR)is high level as 5™ axis moves positively;
=0: Direction signal (DIR)is low level as 5™ axis moves negatively.
DIR4 =1: Direction signal (DIR)is high level as 4™ axis moves positively;
=0: Direction signal (DIR)is low level as 4™ axis moves negatively.
DIRZ =1: Direction signal (DIR)is high level as Z axis moves positively;
=0: Direction signal (DIR)is low level as Z axis moves negatively.
DIRY =1: Direction signal (DIR)is high level as Y axis moves positively;
=0: Direction signal (DIR)is low level as Y axis moves negatively.
DIRX =1: Direction signal (DIR)is high level as X axis moves positively;
=0: Direction signal (DIR)is low level as X axis moves negatively.

0:0:9 o i o ALM5 | ALM4 | ALMZ | ALMY | ALMX
ALM5 =1: 5™ axis low level alarm signal (ALM5);
=0: 5" axis high level alarm signal (ALM5).
ALM4 =1: 4™ axis low level alarm signal (ALM4);
=0: 4" axis high level alarm signal (ALM4).
ALMZ =1: Z axis low level alarm signal (ALMZ);
=0: Z axis high level alarm signal (ALMZ).
ALMY =1: Y axis low level alarm signal (ALMY);
=0: Y axis high level alarm signal (ALMY).
ALMX =1: X axis low level alarm signal (ALMX);
=0: X axis high level alarm signal (ALMX).
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0:1: 0 CPF7 | CPF6 | CPF5 | CPF4 | CPF3 | CPF2 | CPF1 | CPFO
CPFO~CPF7: Setting values of backlash compensation pulse frequency.

Set frequency = (2'xCPF7+2°xCPF6+2°xCPF5+2*xCPF4+2°xCPF3+2°xCPF2+2'xCPF1+CPF0)
Kpps

0 1 1 1 BDEC | BDS o P P ZNIK o o
BDEC =1: Backlash compensation type B, the compensation data are output by ascending type
and the set frequency is invalid.;
=0: Backlash compensation type A, the compensation data are output by the set frequency (by
bit parameter No.010) or 1/8 of it.
BD8 =1: Backlash compensation is done by the 1/8 of the set frequency;

=0: Backlash compensation is done by the set frequency.
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ZNIK =1: Direction keys locked during zero return, homing continues to end by pressing direction
key once;
=0: Direction keys unlocked but should be held on during zero return.

01 2 el f *** ITMANL| *** ** | EBCL | ISOT
TMANL =1: Manual tool change for T code;
=0: Auto tool change for T code.

“.”

EBCL =1: Program end sign EOB displays “;’(semicolon);
=0: Program end sign EOB displays “*”’(asterisk).

ISOT =1: Prior to machine zero return after power on, manual rapid traverse valid;
=0: Prior to machine zero return after power on, manual rapid traverse invalid.

01 3 SCRD | G01 |RSCD | *** e e SKPI | G31P

SCRD =1: Coordinate system holding on at power down;

=0: Coordinate system not holding on at power down, G54 coordinate system is set after
power on.
G01 =1: GO1 status when power on;
=0: GO0 status when power on.
RSCD =1: G54 coordinate system when reset 4;
=0: Coordinate system not changed when reset.
SKPI =1: High level valid for skip signal;
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=0: Low level valid for skip signal.
G31P =1: G31 immediately stops when skip signal is valid;
=0: G31 slows down to stop when skip signal is valid.
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01 4 b i i ZRS5 | ZRS4 | ZRSZ | ZRSY | ZRSX

ZRS5 =1: There are machine zero pointin 5" axis, it detects deceleration signal and zero signal
when performing machine zero return;

=0: There are no machine zero point in 5™ axis, it returns to machine zero without detecting
deceleration signal and zero signal when performing machine zero return.

ZRS4 =1: There are machine zero point in 4" axis, it detects deceleration signal and zero signal
when performing machine zero return;
=0: There are no machine zero point in 4™ axis, it returns to machine zero without detecting
deceleration signal and zero signal when performing machine zero return.

ZRSZ =1: There are machine zero point in Z axis, it detects deceleration signal and zero signal
when performing machine zero return;
=0: There are no machine zero point in Z axis, it returns to machine zero without detecting
deceleration signal and zero signal when performing machine zero return.

ZRSY =1: There are machine zero point in Y axis, it detects deceleration signal and zero signal
when performing machine zero return;
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=0: There are no machine zero point in Y axis, it returns to machine zero without detecting
deceleration signal and zero signal when performing machine zero return.

ZRSX =1: There are machine zero point in X axis, it detects deceleration signal and zero signal
when performing machine zero return;
=0: There are no machine zero point in X axis, it returns to machine zero without detecting
deceleration signal and zero signal when performing machine zero return.

01 5 LPTK | RPTK | NAT |BRCH| *** i e i

LPTK =1: Hole locating is done by cutting feed on line continuous drilling;
=0: Hole locating is done by rapid feed on line continuous drilling;
RPTH =1: Hole locating is cutting path in circle and rectangle continuous drilling;
=0: Hole locating is rapid path in circle and rectangle continuous drilling;
NAT =1 Define the range of user macro program asin, atan;
=0: Not define the range of user macro program asin, atan;
BRCH =1: Plane returning is selected by G98 and G99 in continous drilling;
=0: Plane returning is selected by G99 in continous drilling

01 7 i MST | MSP | MOT | MESP | *** i i
MST =1: External cycle start signal (ST) invalid,

=0: External cycle start signal (ST) valid.
MSP =1: External stop signal (SP) invalid,

=0: External stop signal (SP) valid with external stop switch connected, otherwise CNC shows
“stop” .
MOT =1: Not detect software stroke limit;
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MESP =1: Emergency stop invalid;

=0: Emergency stop valid.

0 1 8 *k*k *k%k *k* ESCD *k%* *kk *k* *kk
ESCD =1: S code off at emergency stop;

=0: S code not off at emergency stop.

0 1 9 KEY1 s ek HNG5 | HNG4 | HNGZ | HNGY | HNGX
KEY1 =1: Prog. switch ON after power on;

=0: Prog. switch OFF after power on.
HNG5 =1: 5th MPG:ccw:+,cw:-;

=0: 5th MPG:ccw:-,cw:+.
HNG4 =1: 4th MPG:ccw:+,cw:-;

=0: 4th MPG:ccw:-,cw:+.
HNGZ =1: Z MPG:ccw:+,cw:-;

=0: Z MPG:ccw:-,cw:+.
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HNGY =1: Y MPG:ccw:+,cw:-;
=0: Y MPG:ccw:-,cw:+.

HNGX =1: X MPG:ccw:+,cw:-;
=0: X MPG:ccw:-,cw:+.

0:i2:¢{0 SPFD | SAR | THDA | VALS | VAL4 | VALZ | VALY | VALX
SPFD =1: Cutting feed stops if spindle stops;
=0: Cutting feed not stop after spindle stop.
SAR =1: Detect spindle SAR signal prior to cutting;
=0: Not detect spindle SAR signal prior to cutting.
THDA =1: Thread machining adopts exponential acceleration and deceleration;
=0: Thread machining adopts linear acceleration and deceleration.
VAL5 =1: For 5™ axis move key,1 is positive, |is negative;
=0: For 5" axis move key, |is positive, tis negative.
VAL4 =1: For 4™ axis move key,1 is positive, |is negative;
=0: For 4" axis move key, |is positive, 1is negative.
VALZ =1: For Z axis move key,1 is positive, |is negative;
=0: For Z axis move key, |is positive, fis negative.
VALY =1: ForY axis move key,1 is positive, |is negative;
=0: ForY axis move key, |is positive, tis negative.
VALX =1: For X axis move key, —is positive, «is negative;
=0: For X axis move key, «is positive, —is negative
0:2:2 CALH | SOT * | MZR5 | MZR4 | MZRZ | MZRY | MZRX

CALH =1: Length offset not cancelled in reference point return;
=0: Length offset cancelled in reference point return.
SOT =1: Software limit is valid after zero return at power on;
=0: Software limit is valid once power on.
MZR5 =1: Machine zero return in negative 5 axis;
=0: Machine zero return in positive 5™ axis.
MZR4 =1: Machine zero return in negative 4" axis;
=0: Machine zero return in positive 4™ axis.
MZRZ =1: Machine zero return in negative Z axis;
=0: Machine zero return in positive Z axis.
MZRY =1: Machine zero return in negative Y axis;
=0: Machine zero return in positive Y axis.
MZRX =1: Machine zero return in positive X axis;
=0: Machine zero return in negative X axis.

0i{2:{5 RTORI| ** |[RTPCP| *** ** |RTCRG| ***

*k*k

RTORI=1: Spindle performs zero return when M29 is executed;
=0: Spindle does not perform zero return when M29 is executed.
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RTPCP=1: Rigid tapping is the high-speed deep hole cycle(G73 mode);
=0: Rigid tapping is the high-speed deep hole cycle (G83 mode).

RTCRG=1: Do not wait for G61.0 to be 1 as excuting next program block after rigid tapping cancelled;
=0: Do wait for G61.0 to be 1 as excuting next program block after rigid tapping cancelled.

0{2:{6 A41S1 | A4ISO | ** | RCS4 | *** | ROS4 | ROT4

RCS4 =1: 4th Cs function is valid(power on);
=0: 4th Cs function is invalid(power on).

Note: Only when the rotary axis function is valid (ROT4=1), can the RCS4 be set valid.

ROS4, ROT4: Set the type of 4th;

Linear | Rotary A | Rotary B | invalid

ROT4 0 1 1 0

ROS4 0 0 1 1

A41S1, A41S0:Selecte increment system of 4th.

A41S1 | A4ISO | Increment System of 4TH
0 0 Same tothe X, Y, Z
0 1 IS-A
1 0 IS-B
1 1 IS-C
0:2:!7 o RRT4 o o o RRL4 | RAB4 | ROA4

RRT4 =1: Zero mode D is used on 4th rotary axis (power on);
=0: Zero mode A,B,C are used on 4th rotary axis (power on).
RRL4 =1: 4th rel.coor.cycle func.is valid (power on);
=0: 4th rel.coor.cycle func.is invalid(power on).
RAB4 =1: 4th rotates according to symbol direction;
=0: 4th rotates according to nearby rotation.
ROA4 =1: 4th abs.coor.cycle func.is valid (power on);
=0: 4th abs.coor.cycle func.is invalid(power on).
Note 1: Parameter ROA4 s valid for only rotary axis (ROT4=1),
Note 2: Only parameter ROA4 =1, is RAB4 valid
Note 3: Only parameter ROA4 =1, is RRL4 valid

0:2:8 A5IS1 | A5ISO | *** |RCS5| *** *** | ROS5 | ROTS

RCS5 =1: 5th Cs function is valid(power on);
=0: 5th Cs function is invalid(power on).
Note: Only rotary axis function is valid (ROT5=1), is RCS5 valid.

ROS5, ROT5: Set the type of 5th;
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Linear | Rotary A | Rotary B | invalid
ROT5 0 1 1 0
ROS5 0 0 1 1

A51S1, A5IS0: Selecte increment system of 5th..

A5IS1 | A5ISO | Increment System of 5TH
0 0 Same tothe X, Y, Z
0 1 IS-A
1 0 IS-B
1 1 IS-C
0:2:9 o RRT5 | *** o o RRL5 | RAB5 | ROA5

RRT5 =1: Zero mode D is used on 5th rotary axis (power on);
=0: Zero mode A,B,C are used on 5th rotary axis (power on).

RRL5 =1: 5th rel.coor.cycle func.is valid (power on);

=0: 5th rel.coor.cycle func.is invalid(power on).
RABS =1: 5th rotates according to symbol direction;

=0: 5th rotates according to nearby rotation.
ROA5 =1: 5th abs.coor.cycle func.is valid (power on);

=0: 5th abs.coor.cycle func.is invalid(power on).
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Note1: ROAS is valid to only rotary axis (ROT5=1);
Note2: Only when parameter ROA4 =1, is RAB4 valid;
Note3: Only when parameter ROA4 =1, is RRL4 valid;
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0 3 8 ISC *kk *k% *kk *kk *kk *k%k *kk

ISC =1: Minimum increment system is IS-C(need restart);
=0: Minimum increment system is IS-B(do not need restart).

0:{3:{9 i i * | ABP5 | ABP4 | ABPZ | ABPY | ABPX

ABPx =1: Output axis pulse by two right-angle intersection phases(need restart);
=0: Output axis pulse by pulse and direction (do not need restart).

0 4 O *kk *kk *kk *k%k *kk L2 L1 LO

L2, L1, LO: Interface language selection:

307



S ISR CNC GSK980MDa Miling CNC System User Manual

Language L2 L1 LO
Chinese 0 0 0
English 0 0 1
Frence 0 1 0
Spanish 0 1 1
Germen 1 0 0
Italian 1 0 1
Russian 1 1 0
Korean 1 1 1

3.1.2 Data parameter

0:4:9 CMRX: X axis multiplier coefficient
0{5 0 CMRY': Y axis multiplier coefficient
0:{5 1 CMRZ: Z axis multiplier coefficient
0:5:2 CMR4: 4™ axis multiplier coefficient
0 5 3 CMR5: 5" axis multiplier coefficient
Setting range: 1~32767
<
o
c
g 0:5; 4 CMDX: X axis frequency division coefficient
= 0:5:5 CMDY: Y axis frequency division coefficient
5 0:51:6 CMDZ: Z axis frequency division coefficient
2 05117 CMD4: 4™ axis frequency division coefficient
Q
s 0:5:8 CMD5: 5™ axis frequency division coefficient
=

Setting range: 1~32767

setting range: 1~32767
CMR  §x360 xZ—M
CMD axL Z,

Electronic gear ratio formula:
S: min. command output unit Zy: belt wheel teeth of lead screw
a: motor rotation angle for a pulse Zp: Wheel teeth of motor belt

L: Screw lead

05 9 X axis max. rapid traverse speed
0:6 0 Y axis max. rapid traverse speed
0: 6 1 Z axis max. rapid traverse speed
0i6 2 4" axis max. rapid traverse speed
0613 5" axis max. rapid traverse speed

Setting range: 10~99999999 (Unit: mm/min)
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0:6 4 Acceleration&deceleration time constant of X axis rapid traverse
(ms)

0:6 5 Acceleration&deceleration time constant of Y axis rapid traverse
(ms)

06 6 Acceleration&deceleration time constant of Z axis rapid traverse
(ms)

0:6 7 Acceleration&deceleration time constant of 4th axis rapid traverse
(ms)

0:6 8 Acceleration&deceleration time constant of 5th axis rapid traverse
(ms)

Setting range: 10~4000 (Unit: ms)
0i{ 6 9 Rapid traverse speed when rapid override is FO

Setting range: 6~4000 (Unit: mm/min)

0:7 :0 Axes top feedrate of cutting

Setting range: 10~4000 (Unit: mm/min)

0:7 1 Exponential acceleration start speed and deceleration end speed in
cutting feed

Setting range: 0~8000 (Unit: mm/min)
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0:7 2 Exponential acceleration&deceleration time constant of cutting
Setting range: 10~4000 (Unit: ms)

07 3 Start speed in manual feed.
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Setting range: 0~8000 (Unit: mm/min)

0:7 4 Exponential acceleration&deceleration time constant of manual
feed

Setting range: 10~4000 (Unit: ms)

07 5 Threading axes start speed

Setting range: 6~8000 (Unit: mm/min)

0:7 7 Initial speed of acc.&dec.speed of CS axis
Setting range: 0~5000 (Unit: deg/min)

0 7 8 Acc.&dec.time constant of CS axis
Setting range: 10~10000 (Unit: ms)
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0: 8 1 Initial speed of linear acceleration/deceleration in rigid tapping

Setting range: 0~5000 (Unit: mm/min)

0 8 2 Linear acc.&dec. time constant in rigid tapping tool infeed
Setting range: 10~10000 (Unit: ms)

0: 8 3 Linear acc.&dec. time constant in rigid tapping tool retract

Setting range: 0~4000 (Unit: ms) , 082 setting value is used when it is set to 0.

0: 8 4 Override value in rigid tapping tool retract(0: override is set to
100%)

Setting range: 0~200, O: override is set to 100%

0: 8 5 Tool retract amount in  deep hole rigid tapping(high-speed,
standard)

Setting range: 0~32767000 (Unit: 0.001mm)

0: 8 9 Low speed of X axis machine zero return
09 0 Low speed of Y axis machine zero return
0:9 1 Low speed of Z axis machine zero return
E 0+9 2 Low speed of 4th axis machine zero return
§ 0:9 3 Low speed of 5th axis machine zero return
=i Setting range: 10~1000 (Unit: mm/min)
=)
g- 0:9 4 High speed of X axis machine zero return
i 0:{9:{5 High speed of Y axis machine zero return
§ 0:9 6 High speed of Z axis machine zero return
09 7 High speed of 4th axis machine zero return
0:9 8 High speed of 5th axis machine zero return

Setting range: 10~921571875 (Unit: mm/min)

0:9 9 Voltage compensation for 0V analog voltage output
Setting range: -1000~1000 (Unit: mV)

1 0 0 Voltage offset value when spindle max. speed analog voltage 10V
output

Setting range: -2000~2000 (Unit: mV)

1 0 1 Max spindle speed of ™ gear when analog voltage output is 10V
1 0 2 Max.spindle speed of 2" gear when analog voltage output is 10V
1 0 3 Max.spindle speed of 3" gear when analog voltage output is 10V
1 0 4 Max.spindle speed of 4" gear when analog voltage output is 10V

Setting range: 10~9999 (Unit: r/min)
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1 0 7 Spindle speed resches to signal detection delay time
Setting range: 0~4080 (Unit: ms)

1 0 8 Max. spindle speed fluctuation allowed by system
Setting range: 50~1000 (Unit: r/min)

1 0 9 spindle encoder pulses
Setting range: 0~5000 (Unit: p/r) , It is drilling holes when 0 indicates G74 and G84 cycle.
1 1 0 Transmission ratio of encoder and spindle- spindle gear teeth

1 1 1 Transmission ratio of encoder and spindle- encoder gear teeth

Setting range: 1~255

X axis backlash offset

Y axis backlash offset

Z axis backlash offset

—_— A A -

4™ axis backlash offset

iy QEEEY EEEN TSN s
O] o] NJ O] O

5" axis backlash offset

Setting range: 0~2000(Unit:0.001mm)

<
1 2 0 Interval of X axis screw-pitch error compensation g—
141 2 1 Interval of Y axis screw-pitch error compensation ?.,
1412 2 Interval of Z axis screw-pitch error compensation =
1 2 3 Interval of 4" axis screw-pitch error compensation
112+ 4 Interval of 5" axis screw-pitch error compensation

Setting range: 10000~999999 (Unit:0.001mm)
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Screw-pitch error compensation position number of X axis machine zero

Screw-pitch error compensation position number of Y axis machine zero

Screw-pitch error compensation position number of Z axis machine zero

Screw-pitch error compensation position number of 4" axis machine zero

al a2l A -
NN NN
O] O] Nj O] »n

Screw-pitch error compensation position number of 5" axis machine zero

Setting range: 0~255

1 3 0 X axis machine zero offset
1 3 1 Y axis machine zero offset
1 3 2 Z axis machine zero offset
11313 4" axis machine zero offset
1131 4 5" axis machine zero offset

Setting range: -99999~99999 (Unit:0.001mm)
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Max. X coordinate value of software limit

Max. Y coordinate value of software limit

Max. Z coordinate value of software limit

Max. 4" coordinate value of software limit

Max. 5" coordinate value of software limit

Min. X coordinate value of software limit

Min. Y coordinate value of software limit

Min. Z coordinate value of software limit

Min. 4" coordinate value of software limit

Al Al Al A Al A A A -~
Al B B B] O] W] V] V] W
Bl W] N] =] O] ©] o] N O] O

1 4 Min. 5" coordinate value of software limit

Setting range: -9999999—+9999999 (Unit.0.001mm)

X machine coordinate of 1% reference point

Y machine coordinate of 1% reference point

Z machine coordinate of 1° reference point

4" machine coordinate of 1° reference point

5" machine coordinate of 1% reference point

X machine coordinate of 2nd reference point

Y machine coordinate of 2nd reference point

Z machine coordinate of 2nd reference point

4" machine coordinate of 2nd reference point

[T dwnjoA

5" machine coordinate of 2nd reference point

X machine coordinate of 3rd reference point

Y machine coordinate of 3rd reference point

Z machine coordinate of 3rd reference point
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4" machine coordinate of 3rd reference point

5" machine coordinate of 3rd reference point

X machine coordinate of 4th reference point

Y machine coordinate of 4th reference point

Z machine coordinate of 4th reference point

LY QEEEY NEN [N QEEEY Y DY RENEY IENEY JINEY QSN BN EENEY JIEEY QLY RSN QEEEY JINEY BNEN
ol o] o] o ;o] ;o] o] o] o] o] o] O] O] O B B BB

4" machine coordinate of 4th reference point

Bl WO N] =] O] ©] 0] N O] O ] W] V] =] ©O] ©] 0] N O] »n

—_
(o]

5" machine coordinate of 4th reference point
Setting range: -9999999~+9999999 (Unit:0.001mm)

1 7 2 Initial value of cutting feedrate when power on
Setting range: 10~15000 (Unit:mm/min)

1.7 4 Feedrate of dry run
Setting range: 10~99999999 (Unit:mm/min)
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1 7 5 Arc radius error limit

Setting range: 0~1000 (Unit:0.001mm), On arc code (G02,G03) , if error exceeds the difference
excuting limit between initial point radius and end point radius, alarm will be issued.

1 7 6 Retraction amount of G73 high deep hole drilling cycle
Setting range: 0~32767000 (Unit:0.001mm),

1 7 7 Cutting initial point of G83 high deep hole drilling cycle
Setting range: 0~32767000 (Unit:0.001mm),

1 7 8 G110,G111,G134,G135 Lead of helical tool infeed

Setting range: 0~999999 (unit 0.001mm)
If setting value is less than 10, helical feeding is invalid for rough milling command G110,

G111, G134, G135, and it feeds by linear type.

If setting value is more than or equal to 10, it feeds by helical type for rough milling command
G110, G111, G134, G135.

Rough milling command (G110,G111,134,G135) helical feed function:

Namely, for Z axis depth cutting of rough milling command G110, G111, 134, G135, the tool
feeds not by linear type, but by helical type. So the workpiece with no groove may be rough milled
directedly.

Note 1 when the Z axis cutting depth is less than 10pm each time, the helical feeding is invalid.
Note 2 when the tool radius is less than 1mm, the helical feeding is also invalid.
The helical feeding path is shown in  follows:

Tool diameter 2r

> »
< o

Tool

k/v Helical feeding lead (97#paremeter)

Workpiece

e

Tool diameter 2r
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1 8 9 Movement per rotation of the 4th axis

1 9 0 Movement per rotation of the 5th axis
Setting range: 1~9999999 (unit: 0.001deg)

2:0 1 Allowded valid ey number at the same time

Setting range: 2~5

2101 2 Define the name of the 4" axis(A:65, B:66, C:67)
20 3 Define the name of the 5" axis(A:65, B:66, C:67)

Setting range: 65~67 65-A, 66-B, 67-C

2 1 3 Total tool number selection

Setting range: 1~32

2 i1 4 Reset output time

Setting range: 16~4080 (unit: ms)

2 1 5 Serial communication baudrate
Setting range: 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 Cunit: bit/s)
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2:1:6 Block No. increment for block No.auto insertion

Settihg ranrge: 1~100
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3.2 Parameter description (by function sequence)

3.2.1 Axis control logic

0:0:8 i i DIRS | DIR4 | DIRZ | DIRY | DIRX
DIR5

1: Direction signal (DIR)is high level as the 5™ axis moves positively;

=0: Direction signal (DIR)is low level as the 5™ axis moves negatively.
DIR4 =1: Direction signal (DIR)is high level as the 4™ axis moves positively;

=0: Direction signal (DIR)is low level as the 4™ axis moves negatively.
DIRZ =1: Direction signal (DIR)is high level as Z axis moves positively;

=0: Direction signal (DIR)is low level as Z axis moves negatively.
DIRY =1: Direction signal (DIR)is high level as Y axis moves positively;

=0: Direction signal (DIR)is low level as Y axis moves negatively.
DIRX =1: Direction signal (DIR)is high level as X axis moves positively;

=0: Direction signal (DIR)is low level as X axis moves negatively.
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0:0:{9 o f i ALM5 | ALM4 | ALMZ | ALMY | ALMX
ALM5 =1: the 5" axis low level alarm signal (ALM5);
=0: the 5" axis high level alarm signal (ALM5).
ALM4 =1: the 4™ axis low level alarm signal (ALM4);
=0: the 4™ axis high level alarm signal (ALM4).
ALMZ =1: Z axis low level alarm signal (ALMZ);
=0: Z axis high level alarm signal (ALMZ).
ALMY =1: Y axis low level alarm signal (ALMY);
=0: Y axis high level alarm signal (ALMY).
ALMX =1: X axis low level alarm signal (ALMX);
=0: X axis high level alarm signal (ALMX).
01 9 e *** 1 HNG5 | HNG4 | HNGZ | HNGY | HNGX
HNG5 =1: the 5th MPG:ccw:+,cw:-;
=0: the 5th MPG:ccw:-,cw:+.
HNG4 =1: the 4th MPG:ccw:+,cw:-;
=0: the 4th MPG:ccw:-,cw:+.
HNGZ =1: Z MPG:ccw:+,cw:-;
=0: Z MPG:ccw:-,cw:+.
HNGY =1: Y MPG:ccw:+,cw:-;
=0: Y MPG:ccw:-,cw:+.
HNGX =1: X MPG:ccw:+,cw:-;
=0: X MPG:ccw:-,cw:+.
0:2:0 VALS5 | VAL4 | VALZ | VALY | VALX

VAL5 =1: For the 5" axis move key,1 is positive, |is negative;
=0: For the 5™ axis move key, |is positive, tis negative.
VAL4 =1: For the 4" axis move key,1 is positive, |is negative;
=0: For the 4™ axis move key, |is positive, tis negative.
VALZ =1: For Z axis move key,1 is positive, |is negative;
=0: For Z axis move key, |is positive, {is negative.
VALY =1: ForY axis move key,1 is positive, |is negative;
=0: ForY axis move key, |is positive, tis negative.
VALX =1: For X axis move key, —is positive, «is negative;
=0: For X axis move key, <is positive, —is negative
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0i4:9 CMRX: X axis multiplier coefficient
0:5:0 CMRY:: Y axis multiplier coefficient
0:5 1 CMRZ: Z axis multiplier coefficient
0:5 2 CMR4: 4™ axis multiplier coefficient
0:5 3 CMR5: 5™ axis multiplier coefficient

Setting range: 1~32767

0:5: 4 CMDX: X axis frequency division coefficient
05115 CMDY: Y axis frequency division coefficient
01516 CMDZ: Z axis frequency division coefficient
0:5 {7 CMD4: 4™ axis frequency division coefficient
0:5 {8 CMD5: 5™ axis frequency division coefficient

Setting range: 1~32767
CMR S><36O>< Z,

CMD axL Z,

Electronic gear ratio formula:
S: Min. command output unit Zu: belt wheel teeth of lead screw
a: motor rotation angle for a pulse Zp: Wheel teeth of motor belt

L: Screw lead

[T dwnjoA

3.2.2 Acceleration & deceleration control

0 0 4 *k%k RDRN *k*k *k% *k%k

RDRN =1: GOO rapid traverse, speed = federate xdry run speed;
=0: GO0 speed = rapid override x rapid tranverse speed .
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0 1 2 Fkhk Fkk *kk *k*k *kk ISOT

ISOT =1: Prior to machine zero return after power on, manual rapid traverse valid;

=0: Prior to machine zero return after power on, manual rapid traverse invalid.

0:5 9 X axis max. rapid traverse speed
0:6 0 Y axis max. rapid traverse speed
0:6 1 Z axis max. rapid traverse speed
06 2 4" axis max. rapid traverse speed
0:6 3 5" axis max. rapid traverse speed

Setting range:10~1843143750 (unit: mm/min)
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0: 6 4 Acceleration&deceleration time constant of X axis rapid traverse (ms)
0:6 5 Acceleration&deceleration time constant of Y axis rapid traverse (ms)
0: 6 6 Acceleration&deceleration time constant of Z axis rapid traverse (ms)
0:6 7 Acceleration&deceleration time constant of 4th axis rapid traverse (ms)
0:6 8 Acceleration&deceleration time constant of 5th axis rapid traverse (ms)
Setting range:10~4000(unit: ms)
0: 6 9 Rapid traverse speed when rapid override is FO
Setting range:6~4000 (unit: mm/min)
017 0 Axes top feedrate of cutting
Setting range:10~15000 Cunit:mm/min)
07 1 Exponential acceleration start speed and deceleration end speed in
cutting feed

Setting range:0~8000 C(unit:mm/min)

0:7 2 Exponential acceleration&deceleration time constant of cutting

Setting range:10~4000 Cunit: ms)

<

0:7 3 Start speed in manual feed. =

Setting range:0~8000 C(unit:mm/min) ?.,

0:7 4 Exponential acceleration&deceleration time constant of manual =
feed

Setting range:10~4000 Cunit: ms)
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3.2.3 Machine protection

0 1 7 i MST | MSP | MOT | MESP | *** o il
MST =1: External cycle start signal (ST) invalid,

=0: External cycle start signal (ST) valid.
MSP =1: External stop signal (SP) invalid,
=0: External stop signal (SP) valid with external stop switch connected, otherwise CNC shows
“stop” .
MOT =1: Not detect software stroke limit;
=0: Detect software stroke limit.
MESP =1: Emergency stop invalid;
=0: Emergency stop valid

0 1 8 *k% *k%k *k% ESCD *k% *k*k *k%k *k*k

ESCD =1 :7 S code off at emergency stop;
=0: S code not off at emergency stop
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0:i21%2 SOT e

SOT =1: Software limit valid after zero return at power on;

=0: Software limit valid after power on.

1 3 5 Max. X coordinate value of software limit
1 3 6 Max. Y coordinate value of software limit
1 3 7 Max. Z coordinate value of software limit
11318 Max. 4" coordinate value of software limit
1:13: 9 Max. 5" coordinate value of software limit
1 4 0 Min. X coordinate value of software limit

1 4 1 Min. Y coordinate value of software limit

1 4 2 Min.Z coordinate value of software limit

14 ; 3 Min. 4" coordinate value of software limit
1141 4 Min. 5" coordinate value of software limit

Setting range: -9999999~+9999999 (unit: 0.001mm)

3.2.4 Thread function

0i{2:0 THDA

THDA =1: Threading machining adopts exponential acceleration and deceleration;

=0: Threading machining adopts linear acceleration and deceleration.

[T dwnjoA

0:7 5 Threading axes start speed

Setting range: 6~8000 Cunit:mm/min)

3.2.5 Spindle control
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0 0 1 *kk *kk *k%k ACS *kk *kk *kk

ACS =1: Analog voltage control of spindle speed;
=0: Switching control of spindle speed.

0:9 9 Voltage compensation for 0V analog voltage output
Setting range: -1000~1000  (unit:mV)

1 0 0 Voltage offset value when spindle max. speed analog voltage 10V
output

Setting range: -2000~2000 C(unit: mV)
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1 0 1 Max spindle speed of ™ gear when analog voltage output is 10V
1 0 2 Max.spindle speed of 2™ gear when analog voltage output is 10V
1 0 3 Max.spindle speed of 3" gear when analog voltage output is 10V
1:0: 4 Max.spindle speed of 4" gear when analog voltage output is 10V

Setting range: 10~9999 (unit:r/min)

1 0 7 Delay of spindle speed in-position signal detection

Setting range: 0~4080  (unit:ms)

1 0 8 Max. spindle speed fluctuation allowed by system

Setting range: 50~1000 Cunit:r/min)

1 0 9 spindle encoder pulses/rev

Setting range: 0~5000 (unit: p/r) 0: Not detect spindle encoder in G74, G84 tapping.

1 1 0 Transmission ratio of encoder and - spindle gear teeth

1 1 1 Transmission ratio of encoder and - encoder gear teeth

Setting range:1~255

3.2.6 Tool function

[T dwnjoA

0:0} 2 i f b LIFJ |[MDITL| LIFC | NRC | TLIF
LIFJ =1: Tool life management group skip valid;

=0: Tool life management group skip invalid.
MDITL =1: Tool life management valid in MDI mode;

=0: Tool life management invalid in MDI mode.
LIFC =1:. Tool life counting type 2 by times;

=0: Tool life counting type 1 by times.
NRC =1:. Tool nose radius compensation valid;

=0: Tool nose radius compensation invalid.
TLIF =1: Tool life management valid;
=0: Tool life management invalid
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0 1 2 *k%k *kk *k%x TMAN *k* *kk

TMANL =1: Manual tool change for T code;
=0: Auto tool change for T code.

2 1 3 Total tool number selection

Setting range: 1~32
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3.2.7 Edit and Display

0 0 4 *k%k *k* PROD *kk *k%k
PROD =1: Relative coordinate displayed in POSITION page is programming position;
=0: Relative coordinate displayed in POSITION page is position involving tool offset.

0:0:8 DISP i i

DISP =1: Enter absolute page after power on;

=0: Enter relative page after power on.

0 1 2 *k% *k% *k*k *k% *k%k EBCL

(%]

EBCL =1: Program end sign EOB displays “;”(semicolon);

=0: Program end sign EOB displays “*’(asterisk).

01 4 0 P P P P 2 L1 Lo
L2, L1, LO: Interface language selection;
Language L2 L1 LO
Chinese 0 0 0
English 0 0 1
§ Frence 0 1 0
c Spanish 0 1 1
§ Germen 1 0 0
= Italy 1 0 1
= Russian 1 1 0
% Korean 1 1 1
2
S
2 1 6 Block No. increment for block No.auto insertion

Setting range: 1~100

3.2.8 Precision compensation

0 0 3 *k%k *k%k PCOMP *k%k *k% *k% D/R *k%

PCOMP =1: Screw-pitch error compensation valid;
=0: Screw-pitch error compensation invalid.

D/R =1: Tool offset D value is diameter input;
=0: Tool offset D value is radius input.

01 0 CPF7 | CPF6 | CPF5 | CPF4 | CPF3 | CPF2 | CPF1 | CPFO

CPFO~CPF7: Setting values of backlash compensation pulse frequency.
The set frequency =
(2"xCPF7+2°xCPF6+2°xCPF5+2*xCPF4+2°xCPF3+2°xCPF2+2'xCPF1+CPF0) Kpps
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0 1 1 BDEC BD8 F*kk *kk *kk *kk *kk

BDEC =1: Backlash compensation type B, the compensation data are output by ascending or
decending type and the set frequency is invalid.;

=0: Backlash compensation type A, the compensation data are output by the set frequency
(set by bit parameter No.010) or 1/8 of it.
BD8 =1: Backlash compensation is done by the 1/8 of the set frequency;
=0: Backlash compensation is done by the set frequency.

0:{2 2 CALH i

CALH =1: Length offset not cancel in reference point return;

=0: Length offset cancel in reference point return.

X axis backlash offset

Y axis backlash offset

Z axis backlash offset

—_— A A -

4™ axis backlash offset

LY QEEEY IEEN =N s
O] 0] N O] O

5" axis backlash offset

Setting range: 0~2000 (unit:0.001mm)

<
1 2 0 Interval of X axis screw-pitch error compensation g_
1 2 1 Interval of Y axis screw-pitch error compensation g
141 2 2 Interval of Z axis screw-pitch error compensation =
1412 3 Interval of 4" axis screw-pitch error compensation
1121 4 Interval of 5" axis screw-pitch error compensation

Setting range:  1000~999999 (unit: 0.001mm >
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Screw-pitch error compensation number of X axis machine zero

Screw-pitch error compensation number of Y axis machine zero

Screw-pitch error compensation number of Z axis machine zero

Screw-pitch error compensation number of the 4" axis machine zero

al a2l A -
NI DN NN
O] O] Nj O] 0

141 2
Setting range: 0~255

Screw-pitch error compensation number of the 5 axis machine zero

3.2.9 Communication setting

2 1 5 Serial communication baudrate
Setting range: 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 (unit:bit/s)
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3.2.10 Machine zero return

0 4 *kk DECI *k*k *k%k *kk

DECI

=1: Deceleration signal high level for machine zero return;

=0: Deceleration signal low level for machine zero return.

0 1 1 *k%k *k%k *k*k ZNIK *k*k *k*k
ZNIK =1: Direction keys locked during zero return, homing continues to end by pressing direction
key once;

=0: Direction keys unlocked but should be held on during zero return

0 {6 e i i ZM5 ZM4 | ZMZ | ZMY | ZMX

ZM5

ZM4

ZMZ

ZMY

ZMX

=1: 5th zero return type C;
=0: 5th zero return type B.
=1: 4th zero return type C;
=0: 4th zero return type B.
=1: Z zero return type C;
=0: Z zero return type B.
=1: Y zero return type C;
=0: Y zero return type B.
=1: X zero return type C;
=0: X zero return type B.

0:7 e ZC5 ZC4 ZCZ | ZCY | ZCX

ZC5

ZC4

ZCZ

322

=1: The deceleration signal (DEC5) and one-rotation signal (PC5) of 5th axis in parallel
connection (a proximity switch acting as both the deceleration signal and zero signal)
during machine zero return;

=0: The deceleration signal (DEC5) and one-rotation signal (PC5) of 5th axis are connected
independently (the indepent deceleration signal and zero signal are required) during
machine zero return.

=1: The deceleration signal (DEC4) and one-rotation signal (PC4) of 4™ axis in parallel
connection (a proximity switch acting as both the deceleration signal and zero signal)
during machine zero return;

=0: The deceleration signal (DEC4) and one-rotation signal (PC4) of 4™ axis are connected
independently (the indepent deceleration signal and zero signal are required) during
machine zero return.

=1: The deceleration signal (DECZ) and one-rotation signal (PCZ) of Z axis in parallel
connection (a proximity switch acting as both the deceleration signal and zero signal)
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during machine zero return;

=0: The deceleration signal DECZ) and one-rotation signal (PCZ) of Z axis are connected
independently (the indepent deceleration signal and zero signal are required) during
machine zero return.

ZCY =1: The deceleration signal (DECY) and one-rotation signal (PCY) of Y axis in parallel
connection (a proximity switch acting as both the deceleration signal and zero signal)
during machine zero return;

=0: The deceleration signal (DECY)and one-rotation signal PCY) of Y axis are connected
independently (the indepent deceleration signal and zero signal are required) during
machine zero return.

ZCX =1: The deceleration signal (DECX) and one-rotation signal (PCX) of X axis in parallel
connection (a proximity switch acting as both the deceleration signal and zero signal)
during machine zero return;

=0: The deceleration signal (DECX) and one-rotation signal (PCX) of X axis are connected
independently (the indepent deceleration signal and zero signal are required) during
machine zero return.

01 4 i i o ZRS5 | ZRS4 | ZRSZ | ZRSY | ZRSX

ZRS5 =1: There are machine zero point in the 5™ axis, it detects deceleration signal and zero signal
when performing machine zero return;
=0: There are no machine zero point in the 5™ axis, it returns to machine zero without detecting
deceleration signal and zero signal when performing machine zero return.

ZRS4 =1: There are machine zero point in the 4™ axis, it detects deceleration signal and zero signal
when performing machine zero return;
=0: There are no machine zero point in the 4™ axis, it returns to machine zero without detecting
deceleration signal and zero signal when performing machine zero return.

ZRSZ =1: There are machine zero point in Z axis, it detects deceleration signal and zero signal
when performing machine zero return;
=0: There are no machine zero point in Z axis, it returns to machine zero without detecting
deceleration signal and zero signal when performing machine zero return.

ZRSY =1: There are machine zero point in Y axis, it detects deceleration signal and zero signal
when performing machine zero return;
=0: There are no machine zero point in Y axis, it returns to machine zero without detecting
deceleration signal and zero signal when performing machine zero return.

ZRSX =1: There are machine zero point in X axis, it detects deceleration signal and zero signal
when performing machine zero return;
=0: There are no machine zero point in X axis, it returns to machine zero without detecting
deceleration signal and zero signal when performing machine zero return.
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0:2: 2 CALH *** | MZR5 | MZR4 | MZRZ | MZRY | MZRX

CALH =1: Length offset not cancel in reference point return;

=0: Length offset cancel in reference point return.
MZRS5 =1: Machine zero return in negative the 5 axis;

=0: Machine zero return in positive the 5™ axis.
MZR4 =1: Machine zero return in negative the 4" axis;

=0: Machine zero return in positive the 4" axis.
MZRZ =1: Machine zero return in negative Z axis;

=0: Machine zero return in positive Z axis.
MZRY =1: Machine zero return in negative Y axis;

=0: Machine zero return in positive Y axis.
MZRX =1: Machine zero return in positive X axis;
=0: Machine zero return in negative X axis.

0: 8 9 Low speed of X axis machine zero return
0:9 0 Low speed of Y axis machine zero return
0:9 1 Low speed of Z axis machine zero return
0:9 2 Low speed of the 4th axis machine zero return

< 0:9 3 Low speed of the 5th axis machine zero return

2— Setting range: 10~1000 Cunit: mm/min)

3

= 0:9 4 High speed of X axis machine zero return

; 0i{9 5 High speed of Y axis machine zero return

) 0i9i6 High speed of Z axis machine zero return

% 0:t9 7 High speed of the 4th axis machine zero return

= 0:9 8 High speed of the 5th axis machine zero return

Setting range: 10~921571875 (unit:mm/min)

1 3 0 X axis machine zero offset

1 3 1 Y axis machine zero offset

1 3 2 Z axis machine zero offset
1131 3 The 4" axis machine zero offset
1131 4 The 5" axis machine zero offset

Setting range: -99999~99999(unit: 0.001mm)
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X machine coordinate of the 1% reference point

Y machine coordinate of the 1° reference point

1§t

Z machine coordinate of the 1™ reference point

The 4™ machine coordinate of the 1 reference point

The 5™ machine coordinate of the 1° reference point

X machine coordinate of the 2nd reference point

Y machine coordinate of the 2nd reference point

Z machine coordinate of the 2nd reference point

The 4™ machine coordinate of the 2nd reference point

The 5" machine coordinate of the 2nd reference point

X machine coordinate of the 3rd reference point

Y machine coordinate of the 3rd reference point

Z machine coordinate of the 3rd reference point

The 4™ machine coordinate of the 3rd reference point

The 5" machine coordinate of the 3rd reference point

X machine coordinate of the 4th reference point

Y machine coordinate of the 4th reference point

Z machine coordinate of the 4th reference point

Al o af 2] 2] A ] A A ] 2 A A 2 A A A ) -
ol o] o] o] o o] o] ol ol ol o ol of Bl Bl A A+

The 4" machine coordinate of the 4th reference point

Bl WO V] =] O] ©] oo N O O | W] V| =] O] ©f o] N| O] »n

-
(o))

The 5" machine coordinate of the 4th reference point
Setting range: -99999999~99999999 (unit:0.001mm)

[T dwnjoA

3.2.11 Rotary axis function
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0: 2 5 RTORI| *** |RTPCP| *** *** |RTCRG| *** FrK
RTORI =1: M29 is executed,Spindle need to return zero;

=0: M29 is executed,Spindle need not to return zero.
RTPCP =1: Rigid tapping is the high-speed deep hole cycle(G73);

=0: Rigid tapping is the high-speed deep hole cycle (G83).
RTCRG =1: Do not wait for G61.0 to be 1 as excuting next program block after rigid tapping
cancelled;

=0: Do wait for G61.0 to be 1 as excuting next program block after rigid tapping cancelled.

0 2 :6 e e *** | RCS4 | *** *** | ROS4 | ROT4

RCS4 =1: Cs function of 4th axis is valid(power on);
=0: Cs function of 4th axis is invalid(power on).
ROS4, ROT4: Set the type of 4" axis;
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Linear | Rotary A | Rotary B | invalid
ROT4 0 1 1 0
ROS4 0 0 1 1
0:2:!7 o RRT4 | *** o o RRL4 | RAB4 | ROA4
RRT4 =1: Zero mode D is used on the 4th rotary axis (power on);
=0: Zero mode A,B,C are used on the 4th rotary axis (power on).
RRL4 =1: the 4th rel.coor.cycle func.is valid (power on);
=0: the 4th rel.coor.cycle func.is invalid(power on).
RAB4 =1: the 4th rotates according to symbol direction;
=0: the 4th rotates according to nearby rotation.
ROA4 =1: the 4th abs.coor.cycle func.is valid (power on);
=0: the 4th abs.coor.cycle func.is invalid(power on).
0:2:{8 o e ** | RCS5 | *** *** | ROS5 | ROT5
RCS5 =1: Cs function of the 5" axis is valid(power on);
E =0: Cs function of the 5" axis is invalid(power on).
el ROS5, ROT5: Set the type of 5th;
% Linear | Rotary A | Rotary B | invalid
- ROT5 0 1 1 0
A ROS5| 0 0 1 1
Q
§' 0: 2 o RRT5 | *** o o RRL5 | RAB5 | ROA5
RRT5 =1: Zero mode D of the 5th axis (power on) ;

=0: Zero mode A, B, C of the 5th axis (power on)
RRL5 =1: the 5th rel.coor.cycle func.is valid (power on);
=0: the 5th rel.coor.cycle func.is invalid(power on).
RABS5 =1: the 5th rotation according to symbol direction;
=0: the 5th rotation according to nearby direction.
ROAS5 =1: the 5th abs.coor.cycle func.is valid (power on);
=0: the 5th abs.coor.cycle func.is invalid(power on).
RRT4 =1:
=0: Zero mode A,B,C are used on the 5th rotary axis (power on).

Zero mode D is used on the 5th rotary axis (power on);

RRL4 =1: the 5th rel.coor.cycle func.is valid (power on);
=0: the 5th rel.coor.cycle func.is invalid(power on).
RAB4 =1: 5th rotates according to symbol direction;
=0: 5th rotates according to nearby rotation.
ROA4 =1: the 5th abs.coor.cycle func.is valid (power on);

326



Chapter 3 Parameter

=0: the 5th abs.coor.cycle func.is invalid(power on).

0:7 7 Initial speed of acc.&dec in using CS funciton
Setting range: 0~5000 (Unit:deg/min)

0.7 :8 Acc.&dec.time constant in using CS function
Setting range: 10~10000 (Unit:ms)

0: 8 1 Initial speed of linear acceleration/deceleration in rigid tapping

Setting range: 0~5000 (Unit:mm/min)

0: 8 2 Linear time constant in rigid tapping tool infeed
Setting range: 10~10000 (Unit:ms)

0: 8 3 Time constant in rigid tapping tool retract

Setting range: 0~4000 (Unit:ms) , 082 setting value is used when it is set to 0.

0: 8 4 Override value in rigid tapping tool retract(0: override is set to 100%)

Setting range: 0~200, 0: override is set to 100%

<
0: 8 5 Tool retract amount in deep hole rigid tapping(high-speed, standard) g—
Setting range: 0~32767000, (Unit:0.001mm) %
1 8 9 One-rotaton increment of the 4th axis
1 9 0 One-rotaton increment of 5th axis

Setting range: 1~9999999, (Unit:0.001deg)
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20 1 Amount of valid keys pressed simultaneously

2: 0 2 Define the name of the 4" axis (A:65, B:66, C:67)
20 i3 Define the name of the 5" axis (A:65, B:66, C:67)

Setting range: 65~67 65-A, 66-B, 67-C
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CHAPTER 4 MACHINE DEBUGGING METHODS AND STEPS

The trial run methods and steps at initial power on for this GSK980MDa are
described in this chapter. The corresponding operation can be performed after the debugging by
the following steps.

4.1 Emergency Stop and Stroke Limit

This GSK980MDa system has software limit function, it is suggested that the stroke limit
switches are fixed in the positive or negative axes for hardware limit. The connection is shown in
follows: (The chart is designed for X, Y, Z axes)

i A - ¥ +Yo +7 oy
reh T ) S » SN T T —
)
1 )

S ESP Switch  for Ermergency stof switche
5 — temporary releasesd
) —
~ Fic.4-1+

So the MESP of bit parameter No.17should be set to 0.

And the CNC diagnostic message ESP can monitor the state of emergency stop input signal.

In Manual or MPG mode, slowly move the axes to test the validity of stroke limit
switch, correctness of alarm display, validity of overtravel release button.When the overtravel occurs
or Emergency Stop button is pressed,“emergency stop” alarm will be issued by CNC system. The
alarm can be cancelled by pressing down the Overtravel button and moving reversely.
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4.2 Drive unit Unit Setting

Set BIT4~BITO of bit parameter No.009 according to alarm logic level of drive unit. The BIT4~

BITO of bit parameter No.009 for our drive unit are all set for 1.
If the machine moving direction is not consistent with the moving command,

modify the BIT4 ~ BITO of bit parameter No.008 , BIT4~BITO of bit parameter No.019, BIT4 ~ BITO of
bit parameter No.20.
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4.3 Gear Ratio Adjustment

The data parameter No.049 ~ No.058 can be modified for electronic gear ratio adjustment to

meet the different mechanical transmission ratio if the machine travel distance
is not consistent with the displacement distance displayed by the CNC coordinate.

Calculation formula:

CMR 5x360XZM

CMD a x L Z ,
CMR: command multiplier coefficient (data parameter Ne049, Ne050, Ne051, Ne052, Ne053)
CMD: command frequency division coefficient (data parameter Ne054, Ne055, Ne056, Ne057,
Ne058)

(X :: pulse volume, motor rotation angle for a pulse
L: lead

0: min. input command unit of CNC (0.0001 for all axes of GSK980MDa)
ZM: gear teeth of lead screw
ZD: gear teeth of motor

If the electronic gear ratio numerator is greater than the denominator, the allowed CNC max.
speed will decrease. For example: the data parameter No.051 ( CMRZ ) =2 , Ne056 ( CMDZ ) =1, so
the allowed Z axis max. speed is 8000mm/min.

If the electronic gear ratio numerator is not equal to the denominator, the allowed CNC

[T dwnjoA

positioning precision will decrease. For example: when the data parameter No.051 ( CMRZ )=1and

Ne056 ( CMDZ )=5, the pulse is not output as the input increment is 0.004, but a pulse is output if the
input increment is up to 0.005.

In order to ensure the CNC positioning precision, speed index and match with digit servo with
electronic gear ratio function, it is suggested that the CNC electronic gear ratio is set for 1:1 or the
electronic gear ratio calculated is set to the digital servo.

When matching with the step drive, choose the drive unit with step division
function as far as possible, and properly select mechanical transmission ratio. The 1:1
electronic gear ratio should be ensured to avoid the too large difference between the numerator and
the denominator of this CNC gear ratio.
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Example:
Match GSK980MDa with DA98B, take X axis for example: set command multiplier coefficient and
command frequency division coefficient to 1. Calculation formula is shown below.

CNC:
CMR _5x360 7, _|

CMD  axL Z, 1
The following conclusions can be reached:
0x360 Z
o=

x =M (deg/pulse
L ZD( g/pulse)

Drive unit:
Parameters 12, 13 of drive unit correspond to position command pulse frequency division
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molecule and denominator. Calculation formula of drive unit gear ratio is shown as follows:
PxG=4xNxC

P: Correspondence between required pulse volume for motor rotates 3600 and CNC end:
P=360/«

G: Electronic gear ratio of drive unit, G= position command pulse frequency division
molecule/ position command pulse frequency division denominator

N: Set motor rev number to 1

C: Wire number of feedback encoder: DA98B is 2500p/r.

The following conclusions can be reached:

G:4XNXC:4><N><C>< o :4><N><CX5><360XZM _
P 360 360 L Z,
_10xZ,,
LxZ,

Set molecule and denominator of caculated ratio to drive unit 12, 13 separately.

4.4 Acceleration&deceleration Characteristic Adjustment

Adjust the relative CNC parameters according to the factors such as the
drive unit, motor characteristics and machine load:

Data parameter Ne059~Ne063: X, Y, Z, 4th, 5th axis rapid traverse rate;

Data parameter Ne064~Ne068: linear acceleration & deceleration time constant of X,
Y, Z, 4th, 5th axis rapid traverse rate;

Data parameter Ne069: rapid traverse speed when rapid override is FO

Data parameter Ne070: upper limit of axes cutting feedrate;

Data parameter Ne071: Start/end speed of exponential acceleration & deceleration in cutting
feeding;

Data parameter NeQ72: Exponential acceleration & deceleration time constant of cutting feeding;

Data parameterNe073: Start/end speed of exponential acceleration & deceleration in MPG/Step

[T dwnjoA
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feedrate;
Data parameterNeO74 : Exponential acceleration & deceleration time constant of

MPG/STEP/manual feed;
Data parameterNe075: Start/end speed in thread cutting of each ax;

Data parameterNeQ77: Initial feedrate of acc.&dec in CS axis;

Data parameterNe078: Acc.&dec.time constant in CS axis;

Data parameterNe081: Initial speed of linear acceleration/deceleration in rigid tapping;

Data parameterNe082: Linear acceleration/deceleration time constant in rigid tapping tool infeed;
Data parameterNe083: Linear acceleration/deceleration time constant in rigid tapping tool

retraction;
Data parameterNe084: Override value in rigid tapping tool retract;

Data parameterNe172: Initial feedrate when power on;
Data parameterNe174: Feedrate of DRY run;
SMZ of bit parameter Ne007: for validity of smoothing transition between blocks
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The larger the acceleration&deceleration time constant is, the slower
tacceleration&deceleration is, the smaller the machine movement impact and the lower the
machining efficiency is.And vice versa.

If acceleration&deceleration time constants are equal, the higher the acceleration & deceleration
start/end speed is, the faster the acceleration & deceleration is, the bigger the machine movement
impact and the higher the machining efficiency is. And vice versa.

The principle for acceleration&deceleration characteristicadjustment is to properly
reduce the acceleration & deceleration time constant and increase the acceleration&deceleration
start/end speed to improve the machining efficiency on the condition that there is no alarm, motor
out-of-step and obvious machine impact. If the acceleration&deceleration time constant is set too
small, and the start/end speed is set too large, it is easily to cause drive unit alarm, motor out-of-step
or machine vibration.

When the bit parameter Ne007 BIT3 ( SMZ ) =1, the feedrate drops
to the start speed of the acceleration&deceleration at the cutting path intersection, then
it accelerates to the specified speed of the adjacent block to obtain an accurate positioning at the path
intersection, but this will reduce the machining efficiency. When SMZ=0, the adjacent cutting path
transits smoothly by the acceleration&deceleration. The feedrate does not always drop to the start
speed when the previous path is finished and a circular transition (non-accurate positioning) will be
formed at the path intersection. The machining surface by this path transition has a
good finish and a higher machining efficiency. When the stepper motor drive unit is applied,
the SMZ of the bit parameter Ne007 should be set to 1 to avoid the out-of-step.

When the stepper motor drive unit is applied to this system, the out-of-step may
occur if rapid ftraverse speed is too large, acceleration&deceleration time constant
is too small, acceleration&deceleration start/end speed is too large. The suggested
parameter setting is shown in  follows (the electronic gear ratio is 1:1):

Data parameter Ne059~Ne063<5000 Data parameter Ne064~Ne068=350 Data parameter
NeQ71<50

Data parameter Ne072>150 Data parameter Ne073<50 Data parameterNe074=150

Data parameterNe075<100

When AC servo motor drive unit is applied to this system, the machining efficiency can be
improved by a larger start speed and smaller ACC&DEC time constant setting. If optimum ACC&DEC
characteristics are required, the ACC&DEC time constant may be set to 0, which can be got by
adjusting the AC servo ACC&DEC parameters. The suggested parameter settings are as follows
(electronic gear ratio is 1:1).

Data parameter Ne059~Ne063 set higher properly

Data parameter Ne064~Ne068<60

Data parameter Ne071=50

Data parameter Ne072<50

Data parameter Ne073=50

Data parameter Ne074<50

Data parameter Ne075<500

The parameter settings above are recommended for use, refer to the actual conditions of the
drive unit, motor characteristic and machine load for its proper setting.
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4.5 Machine Zero Adjustment

Adjust the relevant parameters based on the valid level of the connection signal, zero return
type or direction applied:
(DECI) of the bit parameter Ne004: valid level of deceleration signal as machine zero return

(ZM5~ZMX) of the bit parameter Ne006: return and initial backlash direction of X, Y, Z, 4th, 5th
axes machine zeroes at deceleration.

(ZC5~ZCX) of the bit parameter Ne0O7: itis able to set whetheran approach switch
taken as both deceleration and zero signals when X, Y, Z, 4th, 5 axes return to machine zero
point.

(ZNLK) of the bit parameter Ne011: for direction keys lock when performing zero return

(ZRS5~ZRSX) of the bit parameter Ne014: for deceleration and zero signals detection of X, Y, Z
axes in machine zero return.

( MZR5~MZRX) of the bit parameter Ne22: for positive or negative zero turn of X, Y, Z, 4th, 5th

axes

Data parameter Ne089~Ne093: low speed of X, Y, Z, 4th, 5th axes in machine zero return

Data parameter Ne094~Ne098: high speed of X, Y, Z, 4th, 5th axes in machine zero return

RRT4 of bit parameter Ne027 and RRT5 of Ne029 set the machine zero return type of the 4th and
the 5th axis separately.

Machine zero return can be done after the validity of overtravel limit swithch is
confirmed.Machine zero return types A, B, C can be selected for basic axes (X, Y, Z). Machine zero
return types A, B, C, D can be selected for additional axes (4th, 5th).

The machine zero is usually fixed at the max. travel point, and the effective stoke of the zero
return touch block should be more than 25mm to ensure a sufficient deceleration distance for
accurate zero return. The more rapid the machine zero return is, the longer the zero return touch
block should be. Or the moving carriage will rush through the block which may influence the zero
return precision because of the insufficient deceleration distance.

Usually there are 2 types of machine zero return connection:
1 The connection to AC servo motor: schematic diagram of using a travel switch and a servo motor
one-rotation signal separately

-
il

g I Y ‘ Machine zero return direction
¢ ', | .

’ NS S S S S S S SSSS Travel switcn

H _.-'{ ¢ .

: 25mm

y Tongué fixed - 24V

o the machine slider C signal_ !

il

il

H

Fig 4-12¢
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By this connection type, when the deceleration switch is released in machine zero return, the
one-rotation signal of encoder should be avoided to be at a critical point after the travel switch is
released.In order to improve the zero return precision, it should be ensured the motor reaches the
one-rotation signal of encoder after it rotates for half circle.And the moving distance for motor half
circle rotation is the motor gear teeth/(2xlead screw gear teeth)

2 The connection to stepper motor: the schematic diagram ofusing a proximity
switch taken as both deceleration signal and zero signal

\\ machine zere return diretion

L2 L1 . =25mm | l
V’/"/”I/A Vv

>

h B

metal inductive bloch fixed
on the machine

In figure: usuwally L13=(1.5-2) ) E
times width of the approach FHP-HC approach switch o c
switch, [2% the width of the cornect to +24v 3
approach zwitch nDEC and nFC T 2.
signals conmect =
together connect to OW
Fig 4-3
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4.6 Spindle Adjustment

4.6.1 Spindle encoder

Encoder with the linear number 100~5000p/r is needed to be installed on the machine for
threading. The linear number is set by data parameter No.109. The transmission ratio(spindle
gear teeth/encoder gear teeth) between encoder and spindle is 1/255~255. The spindle

gear teeth are set by CNC data parameter No.110, and the encoder gear teethare set
by data parameter No.111. Synchronous belt transmission should be applied for it (no sliding
transmission).

The DGN.011 and DNG.012 of CNC diagnosis messages are used to check the validity of
threading signal from the spindle encoder.

4.6.2 Spindle brake

After spindle stop is executed, proper spindle brake time should be set to stop the spindle
promptly in order to enhance the machining efficiency. If the brake is employed with energy
consumption type, too long braking time may damage the motor. So the brake time is set by PLC.
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