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Abstract

This paper introduces the system AUTO
NC
EDM(Electrodischarge
The information input to

-CUT
tapes

for the automatic generation of

for wire-cut
Machining) parts.

the system is the description of the part

geometries, the tool motions and the
cutting conditions etc. The system
generates CLDATA. Also dynamic graphic
display of the tool motions can be

-performed on the screen.

. ME
£x|F o] ZA7| A (Numerically Controlled
machifne tool)2| °] &9 =& Azxy o 41ty
29 32 of=7hx] ez oyEA gk, 39
stz HA{HE ol 8% £AA ThE ZERIH(NC
part program)2| Zhao|c},

ARHE 8% 3= EI°Y (computer
aided part programming)& £2| AF=zE iy
(automatic programming) F+ #(CAM;Compu~
ter Aided Manufacturing)®¢oletz E2[$x] =4,
Sa)Ae] AL Aojo eyt ZAAH =t
(MCD;Machine Control Data)® Z&& ZHF=7F

Ayget. od AFE  AHEAE Z1AAIH O E
wEgA R A WM E o8y I ES ¥4,
2748 9 7tEx7 58 FANq w=a FHH
=22y =yol ZhEIch. olE A2AYE &Y

ZEOYAIZE] Bae
3%

£3%4 7l (contouring)®
£ 508 ol wsty At (1)

19509 o] 2 MIT oA ZH=|o] 6ol o1 %
Ao d=f o gE1 At APTYOE FHoE
ARelg ojgs sZmIasy A AHLS ADAPT,
MINIAPT 52| APT-subset A%, COMPACT 1II,
PROMO 52| APT-like M AYEO th4 AUHYPLH
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EAAQ Aoz S AAYE EAFT (2).
zxz] 59 Wz HAgg 1y 2 APT
doj7t s5& FHEE 2¥Y & dx 17E
# A8jols] utsto] =218 (drilling) ¥ §2] EXAPT 1
(3), M% +3F 93t EXAPT 2 (4), MELTS (5),
AUTAP-NC (6), 2% #% 714 9 2.5% 7128 A9
= 2¢, L (7), PROMO (8), FAPT-MILL (9) &%
3% 7t A Agjoza o)A ALgSl COMPACT II

{10), FAPT-DIE II (11}, NSE-GP 3000 (12)
&°l SAct.

ARHE o8 #HA 7tz raMY A 2g
Zgdte] P AW drEe A hE Az2geE
MELTS # 299 subset®] g&9, AH8A7t &%
ste g slsol gtk (13).  E ApTYS
ggg Iz P QY A2y devt, i3
o gxof Tt2 FFo e=AM(offset) EA7lE HHOl
gom (14), 2% 7tZozE FAPTY 2532 WAlg

AP A 29 937 9ed MACRO 715 SOl ol
(15)

2% golo] A wAstFe oY diRe &
(progressive) 2% 7t3°l Wa3 cap/cam A AHY
B mEEM A7t deH HEAR HEA 332
ezAl(offset) A= 7l%ol S AFo] gl I
ZE(syntax) ol cfslod = APT-subset? 470}
2tk (16).

Ed3Es golof 7l wHZE AT AF
zzasiy A Ag AUTO-CUTS Aol #F oz
A7t PP AT E BHAY ATt (17).

2. AUTO - cuTq 1% 9 71
(1) %
# Aol Lzl M| Y (pre-processor),

zxje] & (processor), ¥*2|¥(post-processor)
a#ju] ZE(graphic module)?d Y #EoZ g
et (Fig. 1).
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M2 (pre-processor)2] 7l5e =g IY2

%, ¢ o3 TE(syntax)® FH=2{error)
A7 52 sy JPdolstg A Ayl HRHolE

ez At

Pageet g3 oo P AL FHF L
(processor)olA  $Pgc. A4 ol g% A2
oz A EA(local coordinate)? A3} =&
Hpuge olgsle], MMy dy wFAe A
mh2 o3 g8 Zol: 43 EE ol &9 (18).

FAejRe Fr AR g tEARE 2%
23 #A HoEY!  CLDATA (Cutter location
data) & A4, EE AP HY I+ 2=y
(offset) EA2 Z|7AA o=t G41 X+ G42

7158 o18% + dovt, hEoR el =E 2y
ey + glem2  cLDATA A o 71E EA:
Fasteh. gUorver, ey Yo rFE7t EAE

2% 27 2A° H9 deo¥, #FzzaPd Az
e HYPol xRy og $¥d Aotk

%22 ¥ (post~processor) CLDATAE ° &
3 Fol A ZAZAY 2 Fo] ey 1A
Aoy =lolEtE AT
(2) 2 9 (Statement formats)

AAEE 183 7138 4£2ZER0] N 2Yg A8
3o Zz1RE A UL ZFYA, HolEhEA
g doigao] 9tk (19).  AUTO-CUTE ©] 7ty
dojuiAl e  etgiony, ApTYY 7L Ag
(free format)©|t, ZFoHe JLASE
(statement) & 7FgE2] ¥4, I+ oF 219
7tz 8ol BY FEeE UNIAEH oEe
th29] $7kx] L E(syntax)PHE FHsHA ol
F thoj(single major word)
RAPID
ol (major word)
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, 2% (slash)®} ¥ 2THY
Al & (symbol),
2o} {commal2 =%

o] : GOCCW/ Cc2, L2, PAST, U
=2 (equal sign)® A& (symbol),
(comma)2] 2%t

o :ca L2, €1, R, OUT, D
o= ALgEl # ol (major word),
word), 4 &(symbol), %*(number),

a
£l

{minor word), 22 number),

)\1}!

= el

229 (minor
27 H o
(operator)
2 X7 E APTYUOS] LE(syntax) “HdS =t
(20).

4 2 Wyl 9lol  ApTioRte] zojmye
52ctgo e+ Fthoi(major word)Q 'CIRCLE’,
'LINE’, C'POINT' 2t '/’ & g&Asie] T£ o2
8 U, A HdF¥ e ¥29° XLARGE,
XSMALL, YLARGE, YSMALLS| At thagk A

£ R, L, U, D& F%qct. el
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=
TTEE

ut3 7] 3 (punctuation character)
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APTS] £2lole WM (drive surface)® A3 W(check
e zgsiert, ApTo  FEHY
(major word)® ExToY CW, CCWE 83
GOST, GOCW, GOccw2 FtHo{major word)E 2
skl ct. oo 2zt TR theFHE AHE ¥4 E
Z2ozo% 84U =ZzIW AN 7tedAl ¥t

surface)®

(3) =2y 2% 7%

FUT  Faol uwrESE LI EY FRE A,

Z310% 9 71¢ ¥ 7l go] RHEXOY

Adck. £ A2g2 918t "MACRO' 7l&
'COPY’ 1&g AAgct. copYE Yo AR

o3 ukEsld g 929 ws{d] oy WEFY °FS

7tsetA gheb.
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(4) 2239 dF Y4

=299 4 F7HA wyol she¥td AAE
AAe| B (pre-processor) 9 £Jste] £(state-
ment)2 ol by gYE 1 HAY FH
(prompt)°] UA=E = A (interactive method)
o] 7tystx, EXE= EMA7](word processor)®
Ze 7132 2z EANE Ol8%hY dF AN ¥
AYAA 4 ged, T ASCIIZE(code)? ¥HEE
ZE B (file)olojof gheh,
(5) 1% 7l
aey 2EE M, tEE ¥H H I
A2 BHTAE 3¥H(interactively)22 *9
g 4 Utk TFEE AR e x¥el Feld
whotel vpetubA] En FR2EL ALY ol 5o HA
3] AA 7hgol 7H7he AlEHolM (simulation) Ol
S i P P e Ztgzagel AP s
Qo] 2839 ¥ g A=A ZHB (color) I%Y
715g ol gty 2a%E FHES.

ALgE aj=]  Rgl(graphic
=218 7§yl Ar8¥ FORTRAN-77
ol 27t 7Hs¥ HALO (22)E8 ol 83tact.
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routine) 2

(21)3% a9

(6) €32

# 280} HYAaste sl (file) & AUTO-CUT 7Hd
=238 ( part program ) ¥, CLDATA Y
a8l g AAAAEoler A A7HAZE itk 71A

Aojsels stgle 371§ ol §otol NCHol % (tape)
gept zgsiol 2y a%o] Fhcteh
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Fig. 4 o TA=|o] 9=}, Table 2, Table 3 ¢+
CLDATA, Z|AAIB|oElE R &, Fig. 5 =
FANUC TAPE CUT MODEL PAlM NC H|o] o] 2]t

9 AYEAE 7t3Eolch
4. A3

F2 A0 FA7AY +§Z 23349 (manual
programming)©] gt ity F4E SH2 2N
Spolo] 7 WA Jh@E(Wire-Cut EDM) O] = HARFH
ojlg 7tz g3y (computer aided part
programming) # AHQ AUTO-CUTE ZH#3ich.
# A8 2 APT-like®} APT-subset2] £% H=EA
Tastgl olof 1R (syntax)& ZET. TE 3 A4
S|& CLDATAE F1A & #opst 71349 {4
2zxM(offset) A7t HEH 33ict.
z2aPe He FPE AAH2E AT
ol ¥ 4 YEE B (screen)AolH Y =Y
o) d44 FFolgol TAHER St K 2P
82 IBM PC/XT 4 AT %% 713904 Zhesiet.

e 4 Wygoz: HeAY, H4AUS AS,
71 €7l (taper) & Z+ 32 A ¥4 & ¥, I
¥ (curve fitting), ©Hg% 7|1A Tz 4o =Y
ataz(macro) 715 43 F° ULt
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AUTO-CUT
program

Pre—processor

program
- Syntax error check

!

RProcessor, Grephic module
ulation

- Display of geometries

~ Generation of CLDATA

~ Dynamic simulation of tool motions

g Posi—processor

- Generation of MCD
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Fig. 2 7I3& £¥

Table. 1 AUTO-CUT 7}Z Z 27

REM FROM/0, 60

REM & 6EO. DEF. # 60/C1, 70,1

REM WACRO=CUT

Pi=0,0 GOCW/C1,L2,PAST, Ul
P2=0,30 B08T/L2,€2, TO,H
C1=P1,50 GOCH/C2,L3, 10,
C2=P1,40 B0ST/L3,C1,PAST, U
C3=P1,30 BOCH/C1,L5,PAST,U
L1=0,0,0,30 BOSTALS, €2, T0,U
L2=L1,R,5 B00W/C2,L6, TO,R
L4=P1, A0 B0ST/L&,C1,PAST,R
L3=L4,L,5 GOCH/C1,L8,PAST,R
L54 4,85 6051/18,£2,70,8
L7=P1,A30 60CH/C2,19,T0,R
L&ALT Ly 5 B08T/L%,E1,PAST,R
L847,R,5 BOCKH/C1,L11,PAST,R
L10=0,0, 20,0 60ST/L11,C2,T0,R
19=410,1,3 B0CK/C2,112,PAST,R
L11=110,D,5 GOST/L12,C3,T0,R
LIFPLA-IS GOCH/C3,L14, T0,R
L2213, 12 G0ST/L14,C2,PAST,R
L14=L13,D,2 BOCH/E2,115,T0,R
L16+P1,A-30 GOST/L15,C1,PAST,R
LIGL1G, 1,5 BOCW/CL,L16,0R
REN YEND

REM & MOT. DEF, COPY/CUT, 3,PLA-120
e 60AB/0,60
EUTTER/0.2 END

THICK/ A




Table. 2 CLDATA
CUTTER 220000
THIK 1.,00000
FROM . 00000 £0,00000
60 00005 51, 10000
600H 5.10005 0.73460
00000 . 00000 51,0000
60ST 6.10004 40,6879
5000 15.03965 38.24943
. 00000 . 00000 41,10000
6057 20,08456 46.98745
60cW 30.65009 40.897483
00000 00000 51.10000
6051 25.60518 32,1494
G0CH 32,1688 25460515
L 00000 00000 4110000
40.88746 30.65005

. 31.10000
B08Y -9.7653% 39.92297
500N -6, 10004 40.564480
L 00000 . 00000 41.10000
BOST -6, 10005 50.73460
6004 - 00005 51.10000
400000 00000 51, 10000
60AB 00000 60,0000

Table. 3 Z[AA 4 olet (machine control data)

1

BI2N0Y60000
690601Y51100
§0246100Y507350-51100
GO1YA06AS
BO2A15040Y382491-61000-40645
B01%20085Y46987
BO2¥30650Y408871-200853- 46987
5012560532149
GONI2149Y256051 -2560-3249
501 X40887Y30650
BO24449874200851 -40887J-30650
501 ¥3B249Y15040
0214064551001 -38249-15040
BO1X50735

<A (01-H0735]-6100

50243824
6015-46987Y20085
5021-40B87Y306501 46987720085
501X-32149Y25605
B024-75605Y321491321490-25605
6011-30650Y40887
B02Y-20085Y46987 130650340887
BO1X-15040Y38249

0241 1504Y394T7115040) - 38249
B01Y-B915Y29795
H2-TTTVI0261 1891 S-29795
601X-9766Y39923
HOI-6100YA0K451TH60-3H23
BO1YSO735
B02X0Y51100161000-50735
501Y60000

M2

%

Fig. 5 AlgAAY 7132E ¥4
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