MITSUBISHI

WIRE-CUT EDM SYSTEMS

RA Series

INSTRUCTION MANUAL

BRN-60809-A

2% MITSUBISHI ELECTRIC CORPORATION



CHAPTER 1

CHAPTER 2

CHAPTER 3

CHAPTER 4

CHAPTER 5

CHAPTER 6

CHAPTER 7

CHAPTER 8

CHAPTER 9

CONTENTS

SYSTEM

BASIC OPERATIONS

APPLICATION OPERATION

MACHINING TECHNOLOGY

NC OPERATION DISPLAY SCREEN
PROGRAMMING

COMMUNICATION WITH EXTERNAL DEVICES
MAINTENANCE AND ALARM LIST

OPTION



CHAPTER1 SYSTEM



“

CONTENTS

LR e T L 11

2. Specifications... SRR 1

21 Machine Umt . 1,

2.2 Power Supply W21RA Specmcat:ons TP TR e DR .

2.21 Powersuppiysectzon 1-2

2.2.2  COMTONUNIE SEOHON ... coivvuissiisiiuinessssnssssss issiesssosiasisssteammnmmesmeesmeensesesse s eess e es b et o e 1-3

3. Installation .. SRR O

3.1 Instaliatlon Layout T USRI

3.2 Installation Locatlon 1-5

B I LT T 1-5

3.4 Dimensional OULINE DraWING.......ccuueesmesressessresssssesssesssessensessessssssenssssssesssssssessesssesssessssmsseeess s 1-7
3.5 Radio Frequency Interference Caused by Wire-Cut EDM System and

ItS Preventive MEasUIES..........cccvcrieresasmnsesssssacmssesessmesssnssessssrasssesssasessenesens 1-9

3.5.1  Occurrence of radio frequency interference ... I .. " -

3.5.2  Propagation route of radio frequency mterference S ; s, 1910

3.5.3 Radio frequency interference caused by wire-cut EDM systems and mstallatron condltlons ...... 1-10

3.54 How to prevent radio frequency iNterferenCe. ............oocvveeeveveeeooeeeeeeoeoeeeeeoeeeeoe 111

3.5.4.1  System installation location SEIECHON ...............ccooveeevverveeeeereeeeeeeeeeoeoeoeoeoeeooooo 411

3.5.4.2 Locating television = OO S-S P GURUNIILNE 5. ¢

3.5.4.3 Insulation cover for the working L RSO & ||

3.5.4.4 Shielded room.. T e e S R TS SO v LT -

3.5.4.5 Shielded room serving also as dustproof room (Constant temperature room) .. cereereeennn 1-16

3.5.4.6 Installation of line filter ... T e VT S . -

3.5.5 Regulations related to radio frequency mterference R R s v, VR20)

3.6 Waste FlUid Treatment ... .. ceeeceecerrssesesnsssesessessesasssesss seesesssmsmssss ssseseseesemeeseseemeeee e see et s ssescs 1-20

4. CONRIOl BYSEOMNcuiuissnuissisinisniinisssamsansmsmsmssnsesssnsressasasassusmsasasssstacassusssnsosscsssssss e 1-21

I e e 1-21

5. Machme System... SO (003
5.1 Names and Functlons of Each Components ................................................................................. 1-23
5.2 Mounting the WOTKPIECE .......ccicuueeriesessecssensenssessesssssmssssssssensessssensemsemssssssssssssessseessessessesseseesessnnss 1-23
5.3 Using Auxlhary Hose... e SO s 1925
5.4 Mechanical System Standard Accessones O, 5.

6. Dielectric Fluid Reservmr e 1-26
6.1 Major Component Names LSRR, 15y -
6.2 Dielectric Fluid ReServoir OPeration ............eecesmsessesssessssssrmsssssssssssessssssessessessesessesesseeesense 128

6.2.1 Resistivity adjustment & OPeration................co..oceeeuivoeerereoersoeeeoeoeoeoeeoeoeeeeeoeoeooo 1-28
6.2.2 Water purifier (Ion @XChange reSiNY ...........uivuriimimueiorioeon oo s eeeeeeeeeeeeeeseseeeeeeeeesees e 1-28
6.2.3  Replenishing diglectric flUid .................oo..voeeeeeoeeee oo 1-29
6.2.4 Replacing filter element... NN . . -
6.2.5 Water drainage (Freeze preventlon measure) ............................................................................ 1-31




CHAPTER 2 BASIC OPERATIONS



T e N e ey e R 1L o S L L e St o T o e e ey e T T T
CONTENTS

1. Starting the EDM .. R R R R A T 8]
1.1 . Starting the System R S R s T R ey e
1.2 Machine Origin Settmg Method R R GRS R EE e
1.3 How o Threat the:- WITE sttt s 20

18T Initie] Seling Of Wire oS iOMes v i oo il oA S A R 8 ol A R S NS 2-3

2. General Operations Before Machining ........c.coonvemininnsensnnn, i . PSRRI .1

2.1 Operating the Operation Panel.........cccceiciiiiianinnen ; G R BB G AR S AN 2-6
217 LEMDS anid OPERRTION KBS ..o s sy s A s T o R A A ss BTh
A2 BESHE OFIPUMING GBI ..o s s oot A s S R SRR awsions Mo ]

o2 e B B 1= To Vo o (g[S (<)o LR S A P R AR 2-11
242.2 LSINGTHE OVETED WIMTOW, ..o wsvmsissrosissi s s o s sebyssss s b e vaas S bV ses 593 SEie it Gasees se i 2-11
2.1.2.3 INPUHING AaEA......oiiiiiiic ettt enene 27
2.2 Manual Operation BoxX FUNCLIONS ....cciueireeemmemmiemmmiesicniinssssnaisissnenseassannns . 2-21
221 AXis MOVEMEN FUNCHONS .. ...eiiiiiiitiiiee oo et eree e e eeme e e e seraeneessesenneeeenneeseaenneens B2
2241 Moving the: X axis and Y @XIS.. .mmrmmimmmsrmmmrnmmssmsmsssiisnabsss satapsissssbiismiv einianinnnantine 221
2212 Moving the L) axis and Vaxis . usms i i ianiismiisssaniiiimssimmmnausims  ord ]
22.1.3 Explanation of movement MOAEs ......c.suiibiaimriminiviimmim iy, Sra]
2.21.4 List of speeds and movement amoUNtS.......cvii i s ssinssisoims  GOR
222 Automstic postiGhing BUBBHON. ...ccusmmmus s s s sy R

3. Starting Machining..... AT " eereeransssnernasssnnanrnres 2m20

3.4 Basic Machining Operations .....c..uusussmessessssinessisssnssssmssnssssmsssnssasssseassanssese 2-24
311 WIME @lIGNMIEBNT ...ooiiiieiieeei ittt sttt nsas e cnes DD
3.1.2  Workpiece settmg and posmonmg e R . (220
3.1.3  Upper nozzle and dielectric fluid flow rate adjustment ............................................................... 2-29
304 Selings Tor Machilming cums s o s s s st i i S ST R S s i R —— 2-30

3.14.1 Settifig data required for MaChiNING ..o s e s TasH s irsss 2-30
3442 Machining With PM GORIIOL «.cccamcsimmmsossmomisomsmmiosss s o oo s s s s ss iy sross 2-32

3.2 Taper MacChining ...cuoceesesressssessmsssmsssssssssnsssassmssssassnssssnssesanssssssssassesssssnsasnsssssssensassasssnsanssssenssrnsnnsarss 240
3.2.1  Taper SPeCIfICAtIONS.....c.uiiiiiiciiict et e 2-40
3.2.2 Setting specifications for taper MachiniNg ... 2-41
3.2.3  Settings for taper MaCHINING ... .o oottt et 2-43




CHAPTER 3 APPLICATION OPERATION



“

CONTENTS

1. Machining With Automatic Second o SN -
1.1 How to Create a Numerical Control Program for Automatic Second Cut ..o 31
(00 B - 1L SRR 3-1
(h O e 3-2
1.2  Settings for T R 3-8
SN PP TBOBMIOIIS, s sesecssmnsconaonsocisssons s A S b tes et et e 3-8
1.2.2  Operation e T -
o T —————————————— 3-9
1.2.2.2  Multiple setup of die Shape................co.oveeeemieoeoe oo 3-11
1.2.2.3 Single die shape with cutting blade ...............coooooovoeooeoeoeooeoo 3-14
1.2.2.4  Multiple setup of die shape with cutting blade ..o 3-16
1.2.2.5  Single PUNCH SREPE ........coovmmmeeeieceeeeeeee e 3-19
1.2.26  Multiple SEtUP PUNCH SREPE .........o..veeeeeeeeeeeee oo 3-21
1.2.2.7 Plus-one machining of single die Shape................ccoovoooeooosoooooooooooooo 3-23
1.2.2.8 Additional machining of single die Shape...............ccoowovomoeeoeoooooeooooooo 3-25
1.2.3  Confirming the machining SREPE ..., 3227



CHAPTER 4 MACHINING TECHNOLOGY



T e o Gy P N | e e e e e e e e ey P R R T T S R P A ]
CONTENTS

1. Setting Machining CONAIIONS ..cccc it rrrtre s e s v e ssras s s asn s sae s sssssus samtensrassnsnnssssnsesssmnenensesns O]
1.1 Names of Nofches .. TP |
1.2 E Pack, Offset Amount Machlmng Speed (FA) Settmgs S =

2. Setting Machining Conditions for Different Wire Electrodes .........ovvceerevirenssressssscemmesssssssssssssssssssssssssees 4=3
2.1 Wire Electrode Materials ...cuinninsmimmisssmmasimimin mmaaissmsmasdoinnaiasy 48
2.2 Wire Electrode Selection... R R R e s D
2.3 Notch Setting and Wire Tensron R SR e D
2.4 Machining Condition Settings for Different Wire Electrode Diameters ....ccccvrvrrisevmscnsmsensnissnss 4-6
2.5 Estimates of Machining Time per 1 Wire Bobbin ......ccccooriicrismnincvmrscsscimsssresssssssensesscerssmmsnseness 47

3. Machining Condition Settings for Different Workpieces . mririressscmsnesmiscmssssmsnssnessinmssssssnnnsee 428
3.1 Machining Condition Settings for Different Workpieces ........ccvncrieereerencsnssssscmsssesesseeeieee. 428
3.2 Notch Setting and Dielectric Fluid ReSiStIVItY ....ccocvriiirssrrisirrr it sssssiiescsssrsscsssniees. 429

4. Increase of Machining Speed and Prevention of Wire Breakagtuaunmsonmmsnsmsimmanasssensy | §011
4.1 Precautions for Rough Machining... RSB TR R - o L1
4.2 Machining Condition Settings for Stepped and Taper Machlmng .............................................. 4-11
4.3 How to Apply Water When Starting Machining from an Edge Surface.......cccevrevcevscncecccmccieneee. 4-12
4.4 Avoiding Wire Breakage Due t0 Trouble........iiricnrscmcinssmsesssmssrssssssamsssssnsssssssssssmssesssssssennens 4213

5. Increasing Machining ACCUTACY i iiciniiasiiiistainmmisiins ot rimsm s s ima st s s savs ivssnsssudiniisovecis 4-16
511 How to Do Test Machining. ...t it sttt 418
5.2 Number of Machining Operations as Related to Surface Roughness and Dimensional

ACCUraty ..ccocvemiriaacracas S S S S e e e sy e s T
5.3 Ad_;ustment of the D:electrlc Fluid .. YRR R S SNV SR DD TR |
54 How to Adjust Machining Conditions for Automatrc 2nd Cut PR TSTTRIRTIUREAMRRRRIETNSRS L |
5.5 Programming forthe Random 2nd Cut ... smismssmessmmisssmssmmsmmsssssmsssnassssasansssssmmsssses G20
5.6 Effect of Machining Distortion 0N ACCUTAGY wesssssssissssssssmsmsssisssamimsssssissiasasssssamssmnmsseins 2]
5.7 Heat Treatment of Workpieces.........ccccvrvvrnnnnes U S - =1
5.8 Machining Distortion in the Wire Electrical Dlscharge B - =X

6. How to Repeat Machining Manually when the Wire Breaks ......c.ccceveereinneenieecseessesssesssscsssmsscsnesesceens 4225
6.1 How toReconnect Wiring Mantially.......uinnnmnisnnaismimismmminiismismisisnniis G 20
62 Howito'Repeat Machining Manuaily . wsnsamssnimisiisiamiississimsimmsinias Q2T

7. Peripheral Technology ...t issesteessecenssae s s s e sassssesssssesssnssanssssmmnsssssmmnennnsusssnsanennnnensans B2
7.1 Tools and Jigs... S U U, ...
7.2 Preventing Dlelectrlc Fluid Splashmg O SR - < 1
7.3 How to Use Rust Preventive Fluid for the Mitsubishi Wire-cut Electric Discharge Machine.... 4-33



CHAPTER 5 NC OPERATION DISPLAY SCREEN



S B b L o A L S s S e o B SR AT
CONTENTS

1. Setup ... R R R R s B
11 What is the WORKPIECE SETUR SCIBeNT unumnnununimersmiimssm s siassiminginie B
1.2 Explanation of Each Menu .. S S A e e . DRl

1.2.1  Positioning (POSITION SELECT) T T -
1.2.2  Contact positioning (WKPC PICKUP) .................................................................................... 5-4
o R T T 5-4
1.2.22 Explanation of each positioning method .........ciiiumiinivisissisisissiisime: 545
1.23 Coordinate preset WORK OFFSET ORIG-NO) .....ccoiiiiiimiiiieiieeeieeiseeieeesaesiceeesesseesasenaennens. 5=15
124 Zefo point (ongin) et (ZP-RTINY uorwimimmaar i s s i b ik s s 5-17
1.2.5  Wire alignment/Taper specifications (WIRE ALIGN/TAPER-Z) .....coovioiiiiieeeeeeeeeereeneeeeeee e 5-19
1280 BLIGN WIGALIGE oo v s o e s B e s 5-19
1.2.5.2 Electrical-discharge wire alignment/origin setting (ALIGN/SPARK/ORIGIN SET) ............. 5-21
1.2.5.3 Setting the taper specifications (TAPER-Z) ... i sisunsissiisinsiosieiveiui v bvinis boiiitoss 5-24
126 Sellingthe Z axis:gap (Z POSITION) ..usmmssvvissnvssssininssisnoin i i i i s 5-26
1:.2.7 SolmESOFT LIMT) oo s s snnwiacamsvs B8

2 What is the E.S.P.E. R R e =] O - T J |
2.1.1 Oultline.. b S S, e sk SR S N o L Dl e e R e
212 Machmmg data and checkmg data .. SACH, & bk AE T AR .
iy SRR 1 V=) o [13To f {312V o1 (2 (- Lo S N M S P R AN e ol s 5-32

2.2 Searching for the Machining CONItiONS ........ccccvevsriieersseseisassesssemeressmsesssssrasasssessssesssenensesnnns 5-33
b5 UL 2 o T- =1 [T €7 o 5o 8 =T e e i s AN . - -
2,22 - "SETTINGS/AUTE PGT" PA0E i it nomm i o e i rorsesnrensmmme s pssavesnsd damsenmes 5-34

“apt. o oy R = a1 e v e e 1 ] e R R e U o eeens 5-34
2222 Explanation of setiing oS co s immiinmnmiinmiimmsmmnasimmasssnsmensmmennessammmssssosamsss DOl
e R L T Tl -
2i234 Explanation of IMBNUS s mms i s s S e e i i s s iaas 5-37
223.2 BExplanation of seffing feme...mnnnnssumnsinnninsimsinuinniain i 5-37
2.2.3.3 Carrying out pitch movement with program...........c..ooooiiiiiiiisiicicieecie e aeaneeeaenenaee.. 540

23 To'NetSearch forthe Machining Conditions . uunasanaimamnmisnnmiisimwammcns 541
2084 O O SEAUIES s s i S R R S 5-41
282 T"SETTINGIALTO PO HAGE v s e i i cor R e s D v dan 5-41

ZRB24 Explanslion: OF MERUS v mmmsmmmih i s e s i e s i S e s 5-41
2:8.2:2 'EXpEnaton O SOIRRG MBS e s s v s i e S e A s 5-41

20 VP RBRAINIE TER S [0 s w5 s i e s o ws e i v i 4 o s a4 S e o G Do o s 5-43
241  EXplanafitn oFf MEHUS s e s w s i s les TR S 5-43
242 Explanation oF Seling Hemish e wms mimsi i i s s s s e 5-43

2.5 "PROG. CHECK/EST. TIME" PAGE we.evurerersersesmeesssemssessssesessssssssssssesssssmssesasessessssmsssssnesenasssees 5-46
b 1 1T T 5-46
252 Erplanalion of SorebnaEPIaYE cam s s i S e e e 5-46

e g L 2 o[ | L. T T 5-46
2:5:2:2 Machining estimate.. oucmamsmnnninnnsmmimimessis s snnminmninunssans D48



2.5.3 Main graphic operation PrOCEAUIES ........cceeierieeeeeaiiie e tieniiiiii s seset e se e ratae s e sassesanasasssneasssneeans
2.5.4  EXPlanalion Of MEMUS ....ve ettt e et e e e e e s aaaaaes
2.5.5 Functions that can be simulated with graphic check ...,

S MONIE O i e iiiiiniinnisnnnsasisnssanssnssnsassnnasammnnnannnassrassnnsanans sshibsiHOESE
3.1 Outline....
3.2 Explanation of SCreens ....viceeeecemicrcccececcsceeeesssssssaninnns
3.21  Graphics and SEHING ArBa ...........uuuiviiiieirreeserenrreeeie e ee e eeatb e aastaae et esbsaaaeeraessraassesssensrens
T2 |V b= Tor 111 a1 [0 [ =T (= O OSSP
3.2.3 Setting the PAramEIEIS. .. . ettt e ettt et ea e e
3.3 Explanation of MENUS......ccceecevrmmeemenecennenieens

4. Maintenance..........eeneesae
41 Maintenance Information.......cccoeeeiiiiiinnns
411  Work inspection MORIOL. st s s i
o i o I = T {0 o T e e
4112 Explanalion of seliing Rem S i iiniaiiiainis s aurisiaasams
412 Towa] Time: of Matnmg oo O s s s s s i e o e e S A S8R
41,3 AE Maintenante QUIANCE .5 bl Bbmssrses e by b o S50 U3 S el e AR S BB,
4.2 Environment Settings (PreferenCeSs) .o mrcmmimemcmrccssisinesissmsosasmmsssssmimssssnirsssansssssassnssssssnssansanss
421 AWF function list ..
4.21.1 Outline ..
421.2 Explanahon of each functlon R R PR
4.2.1.3 Examples of using AWF extension function accordmg tostate ..o
et IR B [ @ o) 7 [T Lo (ol RO e s SO S S R
B et W B 104 s T e R G el e IS Y S W My e A S DTSSR S
4.2.2.2 Explanation of setting BEemIS.......ccciiviiiiirieieie e e e e e e s e e eeeeeeens
4,23 Environment Settings (PrefereNCES) ...ccovvvvriiiieiiieci e e oo e e e s s e e ene e e e e ee e
B.2.3.1  OUHINME (oot ea bbb e e et et bbb e b e a e aaesas e e s e e e r i rre
4.2.3.2 Explanation of setting itemMS........ooviiiiieeiiiiiree et et e
4.3 Management INformation ......ccccereeirrimscvsssressrensesnens
4. 3.1 SIBLUS TEOON ........ooeceeieerreesmesmes s rsssrrnsanssnensssesaassssansnnssnsmnnannnssnnasnsssnsssnssss dtassssasssnsss abesnmnnnmsns
A BN OUHITE. ... cecnsommmm o ssss s msssrs s s ass s mmenaanaebnnssms s a s A AR SR s i S e s
4 81,2 EXPIAnation OF SEIEEMG. . .corermrmrnrnsssmmsnssassmmmmmsmmmssssssns ssissniissbiis i S s
432 WERSBION. . e s s s R R RS
4.4 PITCH COMPE....cicciiiniansisminaimiemthiavim e

O OVCTIAD v s i b dos i oy G s i oo S o s o P o B b e Gy v s
51 ErPACK i i s e s i s e e s
ST YOUINEL . cors cnmemessrmmsmmessrnsensassnsmsssmmmasssrspressspessrsssssens s s s e as b SR RS

2.2  DISPIaving 80 E-PACK. ... roenssarensmrserssamsvssmmsensmoemsersmane smamomssssmmsnmnansb s 588 S 4iin s 6155 0450 s robmEisesisg
5.1.3 Setting/releasing the E-Pack €dit [0CK .......ouei oot s

544 Ediling 08ta110:80 E-RPECK.......occmmreremmsermonssmessmmasmsnmsomassmimk b son et s G e e

.4 5 - CreatiiTan ERETK., e s ey it s s s S S S R S
5151  Creating 2 MEW EPABK ....covmminnsmisssnssnsssssnns ssmsnnsssgons ianssmmasbasinisrss soisiadaibissndanis



R B B P e T Ty S e e P e O P e ST

9152 'Copying an eXisting E-Patk ... isiaiiis 0t smsasiensessans somensmarmpamnsanas

5.1.5.3 Current E-Pack copy

5.1.6

DRIST AN EPatk s s s s e s s i e e e i o

92  VARIABLE ...consmscmumissmssssninsios

5.2.1
5.2.2

B s S R R R RS e

5.2.2.1 Displaying the common variables..
5.2.2.2 Editing the common variables .. R
5.2.2.3 List of common variables used wnh specrflc funchons ......................................................

523

Lol VEFIABIER o s s e e s S e s s s

5.3 Program.........cceeeeeeee

5.3.1
5.32
533

s A S A e T B T
Displaying & st 6f KNG PIOGIAINS ...ccoisinmiiisiiimsimesss i d s svssass s susui abiass
Setting/releasing the NC pragram Bait 100K ... i issmises

5.3.4 Operating an NC program @S 8 filE.......cuiiiiioi e
5.3.4.1 Replacing the file character StINGS .........cc.oovviieiieecece e e e eee s
5.3.4.2 COPYING @ I8 1eiiitieiee ettt e et e e e e e e e e
8. B48  DEICHNG QT8 .. oorcvweeon sumumsmunss ssemssermssomsmesnss sme o8 6w 4556 sis s 8 AR £ G S R S A A

5.3.5

ESCHEINNEE TN 7 DOTOIOIREIT, oot om0 s S s

5.3.5.1 Outline ..

5.3.5.2 Openlng the NC program edltlng BOTBBIY wocricosoviwssison i s £ S480500 8554034 S O s s

5:3.5.3  EOMNG MO NC PIOOFAITY.....coeremisemnrsbomysmvrsssmpasnptrnbs st s smesives s e s mkemesssas assarss

9.3.9.4 BaViNg the NG PIOGTAIN .......c.conresesemessmrassmannensmesssssssns sonrssanas o ses sosssssssssss s s semadsasios s

5.3.5.5 Closing the NC pragram €diting SCrEEM.............ouviioeiieeee et eeeee e eeeeeeeeeeeeeeeeeseees
a8 POBITION it i oy i e s i i e iAo s oA bR

5.4.1
542

Explanation of screens.. e
Explanation of each coordmate value...

6.9 DA O TORSHONS .ot s R e e s

5.5:1
552
553
554
535
556
5587

L e
S i e e L ol o T T
Cancaling data MpalOIPIL...c i i i s S R s s e iasismsnsmasiah
Operating data on @ 3.5-INCh FIOPPY iSK ..vviieiiiiiiece et ee e e e e e s e eesesesseseaees
Communication parameters (RS-232 PARAM) ..ot e e e e seeeenaeeans
B I
Methods for converting data between 64-bit machine and conventional machine, MEDIAPT

ang MSB20 08I0 an PED: o i b i s s e s st

B 7.1 Formats isablewith Bach SBHBE e s e
5.8.7.2 BA-DIEMAChING €5 168 TEAHIAE anmmmmmammmms s S s
5.5.7.3 64-bit maching <—— 32-bit MACKINE .....ccoooviiiiiiicc e e
5.5.7.4 64-bit machine <—— MEDIAPT ProQUCL...........c.coiviiiiiiriireeeseeeeeeeeeessereeesseseessesrsaeeeenes
5.5.7.5 64-bit machine «——> MS-20 (CAD/CAM) .......eeorieereiisiieseeeeeieieeeemesaesssessessasessssesessseerseans



CHAPTER 6 PROGRAMMING



A G T e 8y e A B T AL 61 M 5 TSP 3 0 e ST AL WML L I T 25t M8 MM a5 S0 sl Rt i b i R G B ol i SR i i
CONTENTS

TR DOV TE NS EO N oo s o .05 R S S PR RSEA S E T EA TR RSN m sy 0%
2. Programining ProGOtllilre . mmssviisissssmiumnssssiameinssssiasessssessssserisassmsoxsseumsussayesspussmsansmusaompupnumexssy, O
R PP PR TRIRMIAR cucmncscssonmosnsions i s A S O S RS R RSN S s rsssmsmnesy, TN
3.1 Program COUES ...ucieisirssiiersssisissssesassesenssssssssesasssssssssnssssssssssnssssssssssssssssssesssssssssnnsssnsssnssnsssesnssansss 079
3.2 Program FOTMAat.........ccccouvuesmesmssssmsussssmsssssessssssssssssssssssssssssssssssssssssssnsssnsssassssssssssassnsassnsssassassnessssnssns 079
32,1 WOrdS @nd A0AIESSES ..oiviiiiiiiii ettt ettt bttt et 6-3

T2 TBIOEN st e D D S A R S s e e S s bem s 6-3

3.2.3 Programs.......cccccceeieeiiiiieieinns S W oyl ot W | . NSO N VD AU . WO SO 6-4

3.24 NC Program SpeCifiCalion ..........cccooiiiiiiiriiiiie ettt svae s s aseaneas e aes 6-4

3.3 BPeCIal COURS ..remrmrneressersmmrensmssemmmmasemsatsnsanssssibssns st sdimanssaenbioaH IR RS SRR S s esivinss 0P
3,30 EOB () G008 rircoms s mmrmmmor srmmmsvme s sssanmes s e samsasismms sosmss s s s e ns e e s b 40 e SRR SRR SR B 6-4

3.32 EOR (%) code .. e mE o . e R Ty, B

3.3.3  Significant mformatlon interval ([abel sk|p functlon) .................................................................... 6-4

3.3.4 Control out and control in comments (Putting comments) .........ccccoccvvvnvieiiiiiivciviiiniieeeen. 624

B35 BIoCk oo s e s o R o o S R i R A A SR 6-5

34  Input Setting Unf. it ioisisinsimsismisaviaimisoimmmosimmis G
3.8  DECIMEl POMIt. i S Pk sas s pnes O
38 Address Command FOMat LIST ...uuismssississsmmsssoussniamisasiosssasrisssonsssmpinnosnssnssssemnsenresyes B9

4. Program Number L... T W W S0 NS NS U S U1 L et SO O SN I LA SOOI NG |-
5. Coordinate System .. SR £ 1 T Tl 5L W AT S Mt 0 L S S e - |
51 Coordinate Terms X, Y, U, V, |, and J.. B ST S osp e oo L - Ll &
514 Axial direction 8nd axial SIGNS.. o i sosmsismonms s srosssmsrs st res sissssnsmers smermanansssar sy oo 6-11
512 Maximum command values per unit of input SERING ..o 6-11

52 Program Coordinale BYstom i caiiusismmmissibiimmmmsms i 041
53 Coordinate Systém Setting (B82)....immmiicasimssissamvias e O 1L
54 Position Command Procedure [B90. B ) cuisninunmivimiiisisiiimiisiimmmmnismiids 000

6. Move Command .. SR R AR P R R ey DA
' 841 F'OS|t|omng and Rapld Traverse (GOO) PR U ORI VRPN . | |
6.2 Linear Interpolation ((301) 6-15
63 'Circiiler Interpolation (CR2 ARH BT ..oy 0510
53T L Jeommand Gireular InTePBIaI N . comemmmmmimmsmsis s o R RS A 6-16
6.3.2 R designation circular interpolation (G02,G03) ..o 6-17
B33 Q designation Gifclar INTETDOIRTIEN . .cus s s i S TR TR AR St 6-18
6.34 Helical arc interpolation (G02.1, G031 and GBY) ..ccssu s sivmrsmiviosis somssspmmess sartasssmsvesaommassse 6-19

6.4 Zero Point Return .. S O s R SO US r=-~--~ J -~ ¢
6.4.1  Machine zero pomt and 2nd 3rd, and 4th zero poinNtS......coo oo 6-20
6.42  Dog-type zero point return (GBO).....ooui ittt 6-21
B.4.3  Zero POINE FEIUM (G28) ..ottt 6-21
6.44  Zero point return (2nd, 3rd, and 4th) (GA8) .......oiiiiiiiiiiiiiiiiie e 6-22
B.4.5  Zero VErIfICAHON (G27) ..oooeieeeeiieeeeeee ettt e 6-22

6.5 Dwell (G04)... A SRR AT SRR SRR R ERA TR SRR TR R R AE SRR RN SR ey (DRED

7. Wire Diameter Compensatlon Function... B R e P Tl -
7.1 Wire Diameter Compensation Function (G40 G41, G42) SRR Ry D2l
LA Command FOIMIEE. e o tos m s sy v o oA e ST e A 6-24



7.1.2
7123

Wire diameter compensation number (HA A A) .. 6-24
Start and end of wire diameter COMPENSAION ..o 6-25

7.2 Program Wire Diameter Compensation Amount Setting and Transfer (G43 (H1 =))....ccccovenene. 6-29
7.3 Corner Processing Modes (G88 and G89)........uriesmsmsssssesmssssmsmsssemsssssssussssssessessessssissssssssesssnss 030

7.3.1

7.3.2

Intersection point calculation Mode (G89) .......ccoiviiiiiiiiii i 6-30
COMMEr R MOAE (GBB).......iuveereeeeieeeeeietcee ettt bbb 6-45

7.4 Upper and Lower Identical R (G87), Upper and Lower Designation R (Q), and
Center of Taper Plane (Z5) Designation (Ql, QJ)... R R RSN ey D=0
7.5 Undercutting Prevention by Wire Diameter Compensatlon (Interference check function)....... 6-57

7.5.1

7.82
7.5.3
7.5.4
7.8.5

Other alarms in dealing with interference blocks (ErTors)........ccoviiiiiiiiii 6-59
Conditions that validate the cutting prevention process (Interference check) .........coooveenieienn 6-60
Limitations of interference checking by three-block advanced reading...........cocvovviviiiienininennns 6-63
Example of interference check function ... = TS 6-63
"CMP ERROR CHECK" (interference stop) SWItCh ...........cccovcuriniirinrrmmnnisrmresssessses e 0-04

8. Machining SUPPOrt FUNCHION ...ciiucrciuciisinesescrsssssmsss st nnsasns s s ssn s sn s s b s s A s s s s 6-65
8.1 Edge Plane Positioning (G29)....c.ccceiiiismmsmstmstmsssissssssssssssnsss s ssssssssssssssmst s st snsa s assnsnsnsas 6-65
8.2 Hole Center PoSitioning (G30).....cccemmerieiisssnrrsrsmsmessassssisssss s asassns s ss s s s s s s s s s sa s sases 6-67
8.3 Automatic Vertical AlIgNMEeNt (G78)....ccoceucsreisisussimressssmssnessisnssssssansssssassnssasssssssssssssansensesnssss s s neas 6-69
8.4 Current Value Reading (G14)... e G TR
8.5 Reading and Writing of Time Data (G43 1, G44, 1) R s eess 0% T
8.6 SoftLimit (G63, G64)... S e i s s RS ss ORE

9. Program Supporting Functions.. e it oremss=rer: T
9.1 Subprogram Control (GZZ and 623) W | = N IUOUR oo s, < L |
9.2 Figure Rotation (G22 and G23) 6-79
9.3  Microjoint FUNCLION (G46) ..cccuiieresemerssmresmsmmsnsesnisnssssssssssssssssmsn s sasasssas s s sass st st snsasasssaniss 6-80
9.4 G Command Mirror Image (G62, G51.1) ... e e, O
9.5 G Command X-Y Axis Exchange (G97).... T L
9.6 Adjustment of Wire Diameter Compensat:on (OFFSET) Content... s |(DABT
9.7 Operation on Variables ...t s s s s e 6-88

9.7.1
9.7.2
9.7.3
9.7.4
9.7.5

111111 < OOyt o 1 e 6-88
Structure of variable operation MOAE ... oo 6-39
VAHADIE FURCHON ... ovesvomnsesmsssmommmmmmessyminnsmsmamssssmssass e d65 5508 FEE Vs bt S0 LH AL R e i 58 6-90
Variable operation function of conventional compatibility mode............oiin 6-94
VANHADIE TYPE 2. eivie ettt ea e e b S s 6-96

9.8 External Output Commands.. cererneesaeennsensennnneens 0102
9.9 User Macro Function (G101 to G111 G200 to G202 G203, G65 G686, GEG 1) veerenreneneenee 0-104

9.91
9.9.2
9.9.3
0.9.4
9.9.5
9.9.6
9.9.7

Operation instruction (G101 10 G110 ...t 6-104
3-point center calculation (G111) ... 6-107
Judgement branch instruction (G200 t0 G203) ......cccoovoiiiiiiiiiiii 6-108
Bt 1ESE (G203 .ovvvvesvevrennesemsenenessssasisstsmbasnss ianessisssemss sdonsishins iasmemeive i sns rasisnsns sessorsstssssass s assserasosts 6-110
Macro SIMIPIE CAIl (GB5).......cueeieiiue i ritiiii et seimssia s asb st s bbb s s e e 6-111
Macro Mmodal @CCESS A (GBB) ..o 6-115
Macro modal acCesS B (GBB. 1) . v it iiiiiiiiiii i i sias s s 5o s s fohss s s S0 sy s aes 6-116

010 CONLrol COMMANTS ..ccoiiniiiiiiannsisiomsnisessainsessmmsssmasssasssisssrnsamnssmssssss s mInsmE s Iar I Tssassiransssassseasanss 6-117



991 Corner CHamPering .. vsesmarsmmamermssmnssansnessrssssanss rmsnnsssnnsmssnsnnmassasinnnnn sissenssosssacs sisariinsanrassnssnisrans 0= 120
OAZ COMNEBIR ..cococonmsmmamens s mmnenmaprmmmssn s sanmsmmsss s piamss e s smssmmss sk se RN A T B GBS b e o mmransens B2 2
913 Linear Angle COMMANG .......ccciincanaemnanin isbsssinisiosesssssssviissinsimmia i ivmanmininiimassisasinnsian 8123
9.14 Geometric Command .. R S S s s D124
9.15 Approach Error Compensatlon e 89125
10. Multiple Coordinate System Function (653 to G59 G54 1 PDIJ to F’99 and G43) 6-128
10.1 Machine Coordinate System and Workpiece Coordinate.......c.cocoieercicsnsmcsiminsssnnissnicsssnessnnss. 6-128
10.2 Setting Multiple Coordinate System by NC Program........cccccnennninnniminmmsismssmssisssssinans. 6=128
10.3 Local Coordinate System Setting (G52) .....ccvcccriirrirismisssisminssrse s e snsesssssenssssennnnns. 0=130
11. Preparatory Functions (G Code)uiuimannuiunisisaiimimiiiisieiss s 0100
12, Feedtate FUNCHION [F) it o s srassimsnmomnmisaamasas B~1471
121 Rapid Traverse Rate (GD0). ... ccicimiinsisicinsisanivissinssvusunsunisvans issi nsassnssssns samsyiasssmsssasmnsnssnasassnssussamisssns 0= 141
12.2 NG TN TG OB F AL . cuiiuisivin inivvvssws v imesie s smmsessod i SRR SR NSRS S SRR e s b mssnsusmians O 1]
12.3 Command Increments and Command Speed RanNge.......ccccommmrrssmrsrsssssssssssmssssssnsssssessssnsenssnees. 0=141
12.4 F Command Related Hems. . ... smesssis s s sssssssansssasssmsssssssnsmsesnnnnnns. 02141
13. Miscellaneous FUNCtion (M COUE) ... uuuimmrrrrrrateeresmassiesescessasssmssassssamssasissmmsssmssnssesesnssssssssssmnssnsasasssananss 0= 142
13.1 Miscellaneous FUNction LiSt .....cccvevriniremmrses e s s nsssss s sssnsssssssssnssssnsennesnssns 0= 142
13.2 Miscellaneous Function EXplanation ......cccocornsscccsmnssinscss s msssnssssssssssssssssssinsssesssnssnnens. 0=143
13.2.1  Program StOP (MO0 . ...ttt e e e 6-143
1322 Optional Stop (VDT ... commcommmecmmmmsmmmmesssmrmsesamsns st ismstesdint se i it S RS A s 6-143
1823 Programend (MO2 O MBO) s e s i s st i se s 6-144
13.2.4 External signal output (MB0 to MB9) (Option) ......occuviiiiiiiiiiiiii i 6-144
13.2.5 Dielectric fluid preparation ON/OFF (M74, M78) . ..c..ooiiiiiiiiiiiiiiiiiiiiie e e 6-144
1328 Diglestric il cirgulstion ONOFE (MT7B, MITT | simms s s s i s s s 6-144
12T RETIE AL B MR sy e s o A RS TR S TSRS e 6-144
13.2.8 Dielettric fluid ONIOFF (IMBO, IMBT) .o oo sosssmiimsumsms 5o 58 s s 6T e s nes e 6o 6-144
13.2.9 Automatic wire feeder control (M20, M21, M22 and M23)........ooiiiii 6-144

/ 13.2.10 Wire feed ON/OFF (MB2, MB3) .. ..o oo oo eeeee oot eeeeeee s 6-145
13.2.11 Machining ON/OFF {M84, IMB5) ......oiiiiiiieiii ettt 6-145
13.2.12 Dielectric fluid LOW/HIGH (MB8, MB) ..o e inn e 6-145
13.2.13 Adaptive control ONJOFF (MO0, MOT) ...oeiiii it 6-145
13,214 All SIOP INMBB)..ererrerarrmmomsrornsmensmsmmsssssmsmmns wessgsssr s syt sy s s sosssmeins s SN IS SRSV 6-145
13.2.15 Fluid level setting LOW/HIGH (M58, M59) .....coiiiiie e 6-145
182,18 -Automalic scrap treatment (MB2).......io . osenemmsseisres shih iy i i mi s s s 6-146
18217 Adtomzalic Work change IMEB) s i e e e i e s AT s 6-146
13.2.18 PM mode selection (M101, M102, M103, M105).. oot 6-148
13.2,18 Machining speed adjustment (OB s i s s s s s s v s i v i s 6-148

14. Mathining Conditions SElettion E..c.aiwmmnniismsrismiisissmmmsasmismssemmnoans 0148
14.1 COmMANE FORMAE o s i s e G v s 7 s Ras s S A R B SHREA FR 6-149
4.2 PacKagE BTG vwvvsiesimieesiuss s s s s o s s s o s e shii s e s e s W o O oS R s 6-149
15, Govrdiriates Rotation FURSon: K (B8] wammuansssssisiimmissismsiis iy, D100
16. Figure Magnification Setting FURCHON; 8 (G51) iisnmssminissssssssumssmsessusssisssssassisasmsserensermmuesossaessss. 01 I8
17. Taper Angle Command FUNCLION; A...iicvireereerreeersssemmmmmessmessssssesssssssessssmsremmessmsarasssssssssssassssmssnsssessssensans 0= 194
18. Axis Rotation Setting FUNCHION......ccccvvereeriemrarsrrsenscsssssesssseesssenesrasssssrnssssesssassassssssnsserassssnssasssensssasss O 1 00

iii



19. Execution Sequence for Simultaneous Commands of Graphic Scale and Coordinate Rotate..........
.. 6-158

... 6-158
e 6158
e 6160

20. Upper and Lower Optional Shape Programming...
20.1 Move Path for Intersection Point Calculation Mode (GBS)
20.2 Move Path for Corner R Mode (GSS)
20.3 Precautions for the Upper Lower Random Shape Program.......cc.cucceaaee

6-157



CHAPTER7 COMMUNICATION WITH
EXTERNAL DEVICES



CONTENTS

1. Communication between Control Unit and External Device Using RS-232-C ....cccusmmsmssssansssmnsanenes 11
1.1  Communication DUtHNe ... e aiss s s 121
1.2 Communication by Code Control Method (DC1 and DC3 Methods) .........cvrsememmsesersnesnsscsnsscranss 71

1.2.1  Control unit side data reception (Control code method) .......ccoocviiiiiiiiiiiiiie 7-2

1.2.2  Control unit side data transmission (Control code method) ... 7-2
1.3 Communication by Code Control Method (DC1 and DC3 Method + DC2 and DC4) ......cccccecee.. 73
1.4 Data Transmission and Signal Flow by the Control Unit ......ccccevesiinssmmmsemmsesssemsssssessassnsesensnnns 14
1.5 Communication by Line Control (RS-CS Control) Method.........ccvemnivicmmnnsscsescccscsssssscsisessnns 179
1.6 Communication by Protocol Control (DC1, DC3 CONLIOI) ...cccueremsucsssersmsessmsessessssssssessnssesasasnnsesss 179
L7 Transtiission Mot .o amms s 150
BB COUBE iviisississivsssisiisssisissiosevismvsimsssiomsivissss s SRR sy sssscmeynoppoesons B
BB D THPE PO PIIB cicssiuiomiieiniaiosinessinsissisiihissaisso e e A S R R SR S BT RSP SR uanasnuns B0
B ISRGIUANE -ccouiiiinsnsmein i s A SRR S AR SRS NSNS S A SR A SR ay s ynansesoms | 2O
141 Connector arid Piti AFBNGEITIIL commmmsmenssmsamsmmemsmmsrnsmmemmmmesypssmssamssmesss 19
A2 INEOUTACE . .cccscinsasscssaassasssassusssasserssisnessnssssusnassatsnssassasassasssansnsssRosAS RIS RASIAIRSTASE KRORR SRS PSR R 2 n s nsonnnassnnsansaass  § 710



CHAPTER 8 MAINTENANCE AND
ALARM LIST



NP LAL TR R R RATRE LS i o M S I R S B e b s 3 G RS SRS R ERS S LI e R i i e e LR
CONTENTS

I. Precautions for Maintenance and Inspection ........c..cuuu.. S R R B S T R G I
II. Measures for Faults and ADNOIMAIIIES .....icviieiisiiriiiisaressssssesssrmssssssessssmmerssassssssssnsssnsssnsssnssnssansassssansssnrs II
131, Prohibition of ModifiCAtIONS .ciiwiniisimsiiisssssiiassssssseissssuusnbosissssiisoidsnsassvastinsisssssasarsdnvivassnsasrsnrin I

1. Maintenance and Inspection HemS: w.iiicuiiiaiinmmsimiimm s w84

2. Maintenarnice and INSPeCtioN: METIOU .. ..o sumamsssnusissosusvussssssiossssssmss svsissss owasssssixesssis s snusussssasssinss 8-2
21 Daily Inspection and Before-Operation Inspection R 0 0 R R S S 8-2
24 Confirmalion O WITE FOULE v ramse s osmsmssnassismmii s e s s s s i amis. Qe
2.1.2 Inspection of nozzles .. S RRTRURUT - =)
2.1.3  Confirmation of dieiectrlc flmd SRR -
214 Confirmation of dielectric fluid spec:n"c remstmty USROS - 2
2.1.5 Cleaning of working tank 8-3
2.1.6  Confirmation of machining Position ............oo oo eeneee O
2.1.7  Inspection of wire collection SECHON ........ccceoviviiiiiiiie i e e e merne s OO
2.2 Weekly Inspection ....cccccccemicniiecciicicriccciicnan. 2 w 87
221 Maintenance and inspection of lower roller section ............ccoccciiiciiiiciiicciiiiccceeccerriiicieeeeeiee,. BT
2.2.2 Maintenance and inspection of the wire guide...............coccoiiiiiiiicccicceeeeeeeeeeeeee .. 88
2.3 Monthly INSPeCHION ..iiisiniainiuiini iasesinvassasssnsass s bs sisbbskassaniass T B 8-11
23.1 - Inspection 6f wire-alignment DeVICE .. i i bt s s ioin i sonssimatissnsors 01 1
2:3:2 - Cleaning of NOWMBIE ..ol il sini i i e somsssonsesiimsasssassiissasetsmemiam ssivsnissss =11
0 S 0 £ 7o 11y 14 = o= o Lo 8-12
0 Ty [ o 151Vt 8w g 0 el a X A od 1ot Rl 1 ]| (ot e R ] et sl e - o |
2.5 Miscellaneous .......... e S R et SRS A L e st 8719

3. Maintenance and Inspection of Dielectric FIuid RESEIVOIr .....cccevevercmmieisnisssmsssctrssssssnsmsssssnsssssasss samsass 8-14
3.1 Dielectric Fluid Reservoir Maintenance and Inspection ltems A RS RS R 8-14
311 Replenishment of dielBCic UG, ... mmssimsissimsssiss i, 9= 14
312  Inspeclion Of TIRET PrOSSUTE «icuirses o s v siss s s i s s s ssasssesnmoaes. O 14k

3.1.3  Inspection Of the SUPPIY PUMID oottt e et e e in e e e e e e e 8-14

3.1.4  Cleaning of specific resiStivIty SENSOT.....occiviiiiiiiiiiciiii et 8-14

3.1.5 Replacement of water purifier (ion exchange resin) ..o 8-15

3.1.6  Cleaning the constant floW VAIVE ..ot e 8-16

4. List of Alarms .. R P R SRy v cos oo oot e oo o I 4
41 Operatlon Alarms... S e e s e in GRS OETT
4.2 Alarms Concerning PLC {Programmable Logic Controller):::..cimisiiamminiimmiinime 0721
4.3 Operation Alarms 8-25
4.4  SOP AIAITNS i ey s R e R S e s s svaesiiss OS2
45 SOV AlAIMNIS it iniri it e s i e ar s e e DPOL
4.6 NEP AlRrmS oo sy DA
4.7 Other Servo AlaIMS usisimiisiimimsmiimas i e rer s G-
4.8  Program AlarnsS ... visiasssmmniisiiiimsmmii i i dnii e diraniseysisiiiss. DD
49 System AIarMS oo i e i s sy BRDG

5. List of Consimables ... uuiiiiumiminiimiiimisimmi s s ey s faavi s s saamisitesnis. O
6. Reference Information on Wire Electrodes ........cciiiiicminsissmessssssccssissnissssmsssssssanisssasssessasssssemsasemssnsssss | =00




CHAPTER9 OPTION




Dielectric Fluid Temperature Control Unit

CONTENTS
L PR e e e 9-1
2, SPATHBARONS. cocvcn cnitlos ot it b e e - 9-1
L e e T 9-2
e HRNAING it nrencesssiesssss s sttt 56 550mmens st 9-3

5. Installation of Unit Cooler Outside a Constant Temperature Room .... 9-3



