INSTRUCTION MANUAL
SINKER EDM

MGH GENERATOR

PROGRAMMING

o MAKINO

7GF1-NF02-0106(E)



CONTENTS

1. PREFAGCE ccoeeeertettreeetiiicisssiscsssssessastossessssesssssssnnssssssssssssssassanssssssassssssssssssnsnssaness 1-1
2. FUNDAMENTALS OF PROGRAMMING «+vcceeeeeseecransasasaeararecsessasssassasssaneasssnns 2—1
2.1 PROGRAM STRUCTURE ::sccreecccrentcusessteccssrsnsessesesassnerssssssssssssssssssssssssasssnes 2—1
2.1.1  ADDRESS WORD ccecerttetessecnnaetacscssensessssnrecassransesessssssnssessssssnssessssssssssssns 2—-3
2.1.1.1 Program NO. WOrd - .cceeeeeeniminiinnineniiiiiessininetnestssssestssossnessessesencenas 2—-3
21.1.2 Sequence NO. WOKA ccciiiiimimiirticrrerccttnititntecatecscresesesecesncocosesnsscncasssnne 2—-4
2.1.1.3 Coordinate WO ---cccecrercrcrcierncnceierecctcarececereorceseccneseseseresesssseresssessrasssane 2—-4
2.1.1.4 Preparatory function Word ««.cccceeeeeeieeiienninnicininiiniiiiccniininnnnnnenenniee. 2—-6
2.1.1.5 Feed FUNCHION WOPH --ccrtccrerrranrmiistisieniorssrnnaeeecsssssssassasssssssssssssssssnsansssssasas 2-6
2.1.1.6 Spindle fUNCLION WOId e reeeercscreeerinennnneistiesesseitesesesssseessessssssssssnens 2—-6
2.1.1.7 Electrode fuNCLION WOId «-«cccecrceccercnternrturerceroscrcescessscssesssesesssscasesescsesacecs 2—6
2.1.1.8 Auxiliary funCtion WOrd - --eoceeeeecrsscstnnneenieecneirenesnsneeensesessesssnenesens 2—-6
2.1.1.9 Calling program number word/repeat count word --.------ceeeeeeeeecrnnnnnes 2—-6
2.1.1.10 Offset NUMDEr WO -cccececceciiniicintinseecirennsenecsrssescssscssossesassescessassansssnesuscans 2—6
2.1.1.11 Machining CONAILION WOIA -ccrereecrcncerieneiinininteiecercrererecarececeracesasecesecsncee 2—-7
2,12  BLOGCKS ccorereeressssnsescsssssssssssssssssnssssssssssssssssssnssssssssnssssssssssesssssssnnnessosnnnee D T
2.1.2.1 End of bIOCK «+ceeeeeeverereenee N A R A e T P TR PRSI PSP PRV SRR A AT R OIS 2-7
2,1.2.2 Optional BIOCK SKi[ «++ssesterrsmrscsensersrssesarsessessssessesneseesesnasasnssnssasseensssasanes 2—-8
2.1.2.3 Comment input ....................................................................................... 2-9
2.2 COORDINATE SYSTEM cocecccssevesceccssotcsaasssssnsanaascesesssssssasssssssssssssssssssssssssasans 2-9
221 MACHINE COORDINATE SYSTEM :cceeceeceecteesarassacsrassennnsressessssssssnsaesesans 2—-10
222 WORKPIECE COORDINATE SYSTEM ---eeeeecrerrecsasrassssnmarereseessssssssaasseses 2— 11
2.2.3 LOCAL COORDINATE SYSTEM :tcsceccecveteeesccacsrseasransennssressasssessonsssesaasss 2—12
2.2.4 ABSOLUTE AND INCREMENTAL COMMANDS --+:ecceceanneererececscinnanannen. 2-12
3. FUNCTION WORDS ccsresseseeccesstscccsscssssesssstansassssnsanassssesssessssssssssssasasensssssssssanss 3—-1
3.1 G/ CODE LIST ccccceesereerevecatrsaeeacaessessssconeaesesssssssnsasssssssesssssssssssnssssssssssssssanses 3-1
311 G CODE LIST c-coeerecrercssassesesssosssssssssessasencssssnsannasasssasessssssssssasnssssssasssssannses 3-1
3.1.2 M CODE LIST cceeceservseereeeetenecsasssssossasssessssssssssosssssssssessassssssssnnsasansessssssnanes 3-4
3.2 COORDINATE SYSTEM COMMANDS :cceccececeescossssscsscssssssssssssssessssssoscesesane 3-6
3.2.1 PLANE DESIGNATION (G17/18/19) - -scsesesusessrcsarssscsnsussenessssaseassresaanas 3-7
3.2.2 INHIBIT AREA SPECIFICATION (G22/23) .esceseeeuessssssasscnsassasesesesesesssens 3-9
3.2.3 LOCAL COORDINATE SYSTEM SETTING (G52) «++cceseeereccreneerrecssnncenene 3- 11
3.24 MACHINE COORDINATE SYSTEM COMMAND (G53) --+-+eeeeereeeseccranaanes 3—-13



3.25 WORKPIECE COORDINATE SYSTEM SELECTION

(GB5A—61/GBO0—509) -+rssersserssersersscssessesssssasessssssassesssssssssssssssassassasasasssasess 3- 15
3.2.6 WORKPIECE COORDINATE SYSTEM SETTING (G92) --esececeeeeeeececcrens 3-18
3.3 SELECTION OF COMMAND VALUE INPUT UNIT SYSTEM --eeccececcccrsnncens 3-21
3.3.1 ABSOLUTE/INCREMENTAL (GO0/971) +ssesersercrssecusscrsensssuesssscsnasencasensenes 3-22
3.4 TRAVEL COMMANDS ----tccecserersersesussisunsessssssnsssssssesssnsossusnasssssssssnsssssossasssens 3- 24
3.4.1 LINEAR INTERPOLATION (GOO/01) «eeeeuresencssuessessasensususssussasssnnsasensenes 3- 25
3.4.2 CIRCULAR INTERPOLATION (G02/03) - ecsersescscssssessessessuencasssesesaneass 3- 28
3.8.3  DWELL (G04) -reorurreerssessssensssssesensessssssssessssssassssensmsssssesmssersssssassasssssssisess 3- 33
3.4.4 UNIDIRECTIONAL POSITIONING (G14) --ereeeeecerersocusesscscnsususensasssnncnsens 3— 34
3.45 REFERENCE POINT RETURN (G28/29) - +cesssseseseusercasssescusurcssuncnseasenns 3- 36
3.4.6 2ND—4TH REFERENCE POINT RETURN (G30) -sressssresssesseaseasersessusense 3- 40
3.47 EXTERNAL SKIP FUNCTION (G31) «-ereeeeessecusecssssssnessaseasussscssnnsasencnaes 3- 42
3.4.8 DIRECT FEED RATE INPUT (F) «rtrereesessercususensnsssssassssssnseasincssissasaenasnses 3— 44
3.5 DATA SETTING -oeorereeeeesceresrssssseseesessessoeesesasssessssssnssnssssassssassssessesssssnsonssssss 3- 45
3.5.1 DIRECT DATA WRITING (G10) -+-eseererercusesssscrsusensasesessasssesssssessasesssanes 3- 46
3.6 ELECTRODE COMPENSATION coirrrrcrnesmrmeernrmssesesnensnsesssnsnssesnsnssnssssssss 3= 55
3.6.1 SELECTION OF ELECTRODE COMPENSATION VALUE (D/H) -++ecceeeee 3- 56
3.6.2 CHANGE OF ELECTRODE COMPENSATION VALUE (G10)--cccceeceeeeee 3-58
3.6.3 ELECTRODE DIAMETER COMPENSATION (G40/41/42)«-ccccccseceeceecseeee 3-59
3.6.4 ELECTRODE LENGTH COMPENSATION (G43/44/49)--:-s-crscceeucecrsene 3-71
3.7  SCALING (GAT/A8) wrerrerrrssesssssssserstaseasesmnenssissssssssssissssssssssssssssssassssssssassass 3-73
3.8 ROTATION (GBB/BO) --rvevrvssessessesseasessensessusstssssssssossussssessasssssssssssssssasasssasasseass 3-77
3.9 MIRROR IMAGE (G70/71) cereresrssessesseasecessssssssssusssssasesessssssssssssassassasssssassasss 3-79
3.10 CANNED CYCLE «ceerereeeveseeresrsseesesssssesssscssssessessssnssssssssassessasssssnssssssanssnsasssss 3— 81
3.10.1 PATTERN MACHINING (G74/75) -+-esressescuscesssssssrsasusesnsssssssensesssssssssnssanes 3- 82
3.10.2  JUMP (G76/77) wesreeesesersssmssenssensensscsssississssssesssssnsssesssssassssssssssssssssessasssiess 3— 86
3.10.3 MACHINING (GBO/81/82/83) «+sseseseusessussssessisssssnssssssssssnssssssssssnssassassassenes 3- 96
3.10.4 POSITIONING (GB4/B5/86) «-++-xererrsessessssesssssessesssssenssnessssssnssssnsasssssasassnass 3- 103

3.10.5 MACHINING START POINT/INTERRUPT POINT RETURN FUNCTION
(G98/99) CONTINUOUS BLOCK (CONTOUR) MACHINING OFF/ON

(GO5B/G5G) rrrsessersssnsessssssssssssussesssssesasssssssssssssssssssssssansssssassssassssssssssssassssssssss 3-107
3.10.6 ROTATION COPY (G26)-rseressrsscssesesmassssssassssesssssssssesssssssssnssasssssasasass 3— 108
3.11 AUXILIARY (M)/SPINDLE (S)/ELECTRODE (T) FUNCTIONS --ccceeeeeeesunens 3-114

ii



3.11.1 AUTOMATIC OPERATION STOP/TERMINATION (M00/01/02/03) ------- 3—- 116

3.11.2 TOUCH STOP DISREGARD FUNCTION (M19) ccccceececsnmeeercsssannnicccsancanee 3- 117
3.11.3 POLARITY REVERSE FUNCTION (M24/25) c--ccceeeerenresnrasntassanssnnessanens 3-118
3.11.4 DIELECTRIC FLUID SUPPLY FUNCTION (M28/29) -+--eveeeeeeeeee sessserensanes 3—-118
3.11.5 MACHINING FUNCTION (M26/27) +eceeeeeeeesessasccsssssssassscssssssoscsssssssssssonaes 3-119
3.11.6 SUBPROGRAM FUNCTION (M98/99):-ccccccrrareerersssccssscncetsrerccsssssnnnanne 3—120
3.11.7 ELECTRODE CHANGE FUNCTION (MO6/07/08/T) «++ccceeesserceccsererscaeenes 3-121
3.11.8 MA/MR HEAD FUNCTION (M57/56/03/05) «++ssseeeeenssessserccssccnansanennonaennenns 3—-127
3.11.9 DH HEAD FUNCTION (M18)cccceeeeeeeerueerniennninniiiniannenentisnnesasessontannees 3-132
3.11.10 BLOWING FUNCTION (M09/40—49/50/72/73) «++s+ccreseceeessstcessanccrsancesanee 3-133
3.11.11 TANK ELEVATING FUNCTION (M58/59) «--ss-cvssssecssssersssmsnsssssnsssssnsssssnses 3- 136
3.11.12 PALLET CHANGE FUNCTION (MBO) --sss-erssesesseeessessssssssssesssssssssssssssnnes 3- 136
3.11.13 SL FUNCTION (M70/71) eeceeeeeesreneresanssnniesicnntieeicnnsscsssssnessssssascasnssassacss 3- 138
3.11.14 ROTARY AXIS BRAKE FUNCTION (M78/79) :-w--sveeseeevreeracsnreaunsancaaccnes 3—-139
3.12 MACHINING CONDITIONS (E/G10) +-eeeeeeserarereneaaseccrnccnnieiiiencsssnsennacssassenssnsas 3—- 140
4. CUSTOM MACRO t-cecectccueetuttenuensennncnienteriseriotecsesssssscsecnssssnsassessasssassssosassasssesesas 4- 1
4.1 General Description ..................................................................................... 4-1
4.1.1 Features of CUSTOIM MACKO ++-tcereertnccttetticcccncrsecscncsnsscsarcsscsscssessessnntnssnces 4- 1
4.1.2 Custom macro and run MOAE «-cceeceecrceccecrceceectacssesssssssasscrssecassssssscsasess 4-2
4.2 3ubprogram ................................................................................................. 4- 3
4.2.1 Types of subprogram CAllS --ccevecerrrctcercecenarcnccnccctsecsercerccesccensassccsssnanes 4- 3
4.2.2 Simp|e call (M98/G27) ............................................................................. 4- 3
42.3 Parameter call (G65) ............................................................................... 4-5
42.4 Pseudo command code call (Parameter No. 140 - 171) cccceccvercecccrcenn. 4-6
4.2.5 Nesting of TT] oTo] foTe ] £ 1) 4 1= R 4-9
4.3 Parameter and Variable FUNCLION «-«-cceeeetermncttuncttencereenereeeninmenstcessescensssnes 4-10
4.3.1 Purpose OF VArIiaDbI@S ccccececrecsecccterinetennnnntatecteccnccececcecscscncnnceceasssssessercons 4~ 10
4.3.2 Variable accuracy and constasnt value (VARMAP) :ccccereeeenecccnicicacannee 4-14
4.3.3 Characteristics of empty variables (#0) «--eeeseerreeeeesernsiniennnicceniciennnens 4-15
4.3.4 Parameters and local variables (#1 - #33) ............................................. 4- 16
4.3.5 NC command code SUDSHIULION «+ccceerevercccccncctacecsuntaneraceceeacesnsassanncssannes 4— 18
4.4 Operation FUNCHION cceveeccnccntcncniniccctecincterecncnsessotsessascsscscscssesscsscsarascssessesee 4- 19
4.5 Judgement and Branch Functions (IF, ELSE, GOTO) «-ccceeeeecesecccenncancannen. 4-22
4.6 Repetition Function (DOWH[LE) ................................................................. 4- 25
4.7 Suppress Command of External Control Function -«.ccccecececccccicreiccccnnnees 4- 25
4.8 Registration Of CUSTOM MACKO seceevcerreccereracrresnccnsasscessecssessosccssorsesssansssescases 44— 26
4.8.1 Preparation of Program tape --.ccccceeeecccecenmaccrisiiiiosascscciriiissossosnneseacecteneses 4- 26

it



4.8.2 Registration of PrOGFaAIM «cccsessssneenconenrecsntastnttassssssssssnssossssasssssssssssssnsseaces 4— 26
4.8.3 Edit of PrOQraMm seesesceceeccccceencenmeneneenssnatttineeeriecsttectctteettostsesssestessensssssssases 4— 26
4.8.4 Custom Macro RUN scceceeceratiiniciiteteccecetcscrscsceccccssrcnscsessessssascaccscesascncnses 4- 27
4.9 System VAriabl@ -eeeeceererscrccrccrccnncnccercensnasecccntessssssssccosscssscscscnssncssssesssssescecses 4- 28
4.9.1 Offset (#2000-) «+ecrreecrtreeensnnntieiininneiiiiiiiisissntsiisssssniissnsnsetsiisssssneeessssennes 4—- 28
4.9.2 Workpiece offset (#2501 -) ...................................................................... 4-—- 29
4.9.3 Electrode offset (#5501 -) ........................................................................ 4- 30
49.4 Electrode base offset (#5891 -) ............................................................... 4— 31

v



