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Abstract

In the recent years the computer-numerical controlled cutting process such as a plasma arc cutting
and a laser cutting is widely applied to reduce the time and cost expence for generating NC part
program of the parts to be cut.

In the present study', a CAD system(C-CAD) was developed to generate automatically the NC part
programs with CLDATA(Cutter Locaion Data) for the CNC plasma arc cutting system. The NC part
programs are composed of the 2-dimensional drawing of the parts to be cut and the technological data.
The shape data of the parts drawn in the Auto-CAD can be also used in the C-CAD, since the data file
generated by the C-CAD is compatible with that by the Auto-CAD.

In order to check its applicability, the C-CAD and CAM system were applied to cut the parts, and
which showed the satisfactory results.

A = ze] oz d2A B} FF Mg %
o] o|Foix]& FAolct, zF v nFIE 01*‘"“
Zef2o] ol=zAxl A (plasma arc cutting  s}o] A xZ9} AT Abolel zjdE]
process)-> 1950t chol] MLxl Ao 24 425 Fel  arc)S w4170, o] IlYdE] ozl & WY& e
* A3, FFREredTYd 2EESE U F
*x A3, AT Ed AT
* * x A3 YU AFA A}

ol’J
2
s
By
>

L

‘T"



Zajze] olaAchs CAD/CAM A= Aol 7

B 7taE vldsle] o)lesid Falze sha2 ube
o}, ol o] rlA¥ k&g FrEHA FFE] HF
B3 A apolel] MrAlgA s, 1, 1A
Ze 2] ofzE ALl A P, e &
28oE 3718 Sz 7RaR Ak 3] &9
zo] AHxke flo] AREED glow AcHEAE df ¢
FFstm e 1 ATl gEA L e,

A4 AAA=(CAD/CAM) & 53 E=
o] Arghilzdlel F5e Qabae] ghatnl Albu] g2
H7tolehe ZwiolA Hutohzl AFe vFgdE
WM dgHoz oFHeh o]F HAshie A
€ AAse CAD Alagz Ariygae] o3
o] (NC) s}= =2 34 (part program)oi o|3}ed
tlo] sb5d CNC 7ZE=E=ist ojfaxz T4
CAMR £812] sfato} Hfaolr), NCIlE Z2a)
L 4507 AT A9 A shE AlRbe] e NC
FE A& o]l glojok v =¥e] B A+
ol £ @& 4xA A4le] WL E TlE Z 2230
Aol B A)7ko] 4es T A 2FE A2
7FsAdel i}, 2, A NC sle Z2 ol
CNC 7]A#=e] Alejo] Hagt 7Aoo dleleial
NC zzo Z4& #AFe 7} dske Aoz, CAD/
CAM A|2="le] F-Zol Holn] BAtdh Ak Abol
tiated whep A 2 oo #4le] rhEdhE
we ol 7oh As s Qep?,

Al CADE Lz aeiFold «AH oz AEAE
ulmA o] 3ty s}y gli= Autodesk inc, 9l Auto-
CAD(Release 10)eh= AHS =2 elg Axkg 25
NCste =z aefinlel ARg3he 71 Asks, ok
on/off = F=¥7|(piercing)9 A 4)7k (dwell
time) 52l 7FEAx dlolety] lajo| Erud ¥rb
ohdal, Hrlx e HHE qJHy g

o o

u

g 423

i3

Halsln A
thE (kerf width) 2 3o] of&{$-w, =3 HHiE%
o] =HEul 2} (Auto-Nesting) 7158 $5417]12] £
= 7dAel o=k,

olol tisto] B olpoliAlE ArlE kel lske A
39} 7bgol ZHed 143 dlole}(technological
data)2 Ql&ute} 3% CNC Zai=v] AubrlE Al
ofsbe NC mcs A5dez 44 C-CAD
(Cutter CAD) 2} =2 2288 shubslich, ol2{dt
NC 3=t TOPS®Eh= 72]%Al=% (Local Area
Network : LAN)£ %3 CNCZE£2{9] Macinto-
sh-SE =dle] AFe|z 23 Agdch, CNCHEE

REEEREs, 9% HIMW 19914 9A

AT 53

2lollA & A7) C-CAD A|&=Holl4 A4k NC2e
2Py ®x7342E Jepll:=  CLDATA(Cutter
Location Data)® % 7|el 7|A#|o}-4 do|els A
Blod AnS e, w3t Aulsly] Ao Ex A=
Al galo]ad 43 o NC 9] 40| 7h5ste® 8}

Ak,
2. M CAD/CAM A|lAgle| 7HR

AE9 AANMRE kel o]z 7] dAH &
29] ojAlHql e g A|EFsNW T4 (conceptional
design), #MF AA, €4 W AdAA, WS F
F9lom], AAE sle ARolA ARE Fhe Sl
ojEr|7kx] of2]7lR| g leletEol ULz} CAD/
CAM Al=gg B3 FAstdctn & 4 9ok, CAD
9 CAMS 538 Aa¥s 758 7 7hed &
CAD Alx®olld 8A3 ool 71t ABAgy

A % 4 Qe Aol DL,

Auto-CAD =& # dol st
CAD A28 FaiA #AX==s soict, of7]4
CAD= #4s =3xn =l slgzzle] qjajezA
A5ez NC sle zzadg g4sta, oA
TOPS% %3l PACeh: 2ol WA CNC

CUTTING GEOMETRY
DRAWING

o2

] C-CAD ‘
CRT ‘ OTTE!
} ‘ (IBM-PC/386) PLOTTER
AUTO PART
PROGRAM GENERATION
'
; l
‘TOPS
NC CODE TRASFER
BY LAN

T
;

! PAC i

;‘ {Mac. SE) .

| COMPUTER NUMERICAL 1

| CONTROL ‘

T
| R
WORKING
TABLE PLASMA CUTTING
WITH 3-AXIS POWER SOURCE
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developed
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Table 1 Specifications of the computer used for
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content specification
CPU i 80386
RAM memory 4 MByte

Hard disk memory| 80 MByte
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Monitor 19”, color, 1024 X 768 resolution
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Fig. 2 Overall view of the moving equipment with 3
-controlled axis
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Table 2 Group code list of DXF file

Group code Meaning

0 Separation of Entity, table
entry,etc

6 Line type name

8 Layer name

10 ' X-coordinate(start point, center
of arc, etc)

11-18 X-coordinate(end point etc)

20 Y-coordinate(start point, center
of arc, etc)

21-28 Y -coordinate(end point, etc)

66 “Entities follow” flag

(4.3,4.3>
A

(2.6, (9.4,2.2
0
SECTION
2 LINE
ENTITIES 8
[} 0
LINE LINE ARC 10
8 8 8 3.6
0 0 0 20
10 10 10 2.3
to94 68 5.9 30
20 20 20 0.0
23 32 4.5 1
30 30 30 43
0.0 0.0 0.0 21
11 11 40 45
3.6 9.4 1.6 31
2 21 50 0.0
2.3 23 180.0 0
31 31 51 ENDSEC
0.0 0.0 304, 695154 0
0 o 0 EOF

Fig. 4 Cutting shape drawn by using LINE and ARC
commands, and its DXF file
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Table 3 NC code list used in the developed CAD/CAM system

FUNCTION

CODE MEANING OTHER
GO0 Positionning
GO01 Linear interpolaton
Preparatory G02 Circular interoplation(CW)
function G03 Circular interpolation(CCW)
G04 Dwell time(X——) sec
G40 Kerf-Width compensation off
G41 Kerf-Width compensation left
G42 Kerf-Width
G92 Coordinate setting
Speed Fxxxx Cutting speed mm/min
MO02 Program stop M00, M01
M03 Torch Up
Mo04 Torch Down
Miscellaneous M05 Preheating ON
function M06 Preheating OFF
Mo07 Cutting ON
MO8 Cutting OFF
M09 Marking ON
M10 Marking OFF
Dxx.x Setting of Kerf width compensation mm
S5 Aol tholed AAZAY m2 2ol o) A Cowns

B S8
w27 ARE 55 siodo),

Axtd Fae] ofeiAd A Zslse AA
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A Aok AgselAe, o etmelFel B

Fig. 59 veh3t

3.3. C-CADel 74 4 7=

FHEE

C-CADoA of8: 3o @AY E clugls

DXF Q.o\_,,} NC g}o]g_ r,ﬂu:lg]u;‘ C- CADA JLOJ‘
HEA (dialogue:

|+ (pop-up menu) 2} to|YR 2
bdx)oll oj&] & 7|5o] sl ebAE o] Fs)
of sk g AHY 4 glova Algsirle] A
2lstn BE zqle) Azl dagk Abgo] gl C-
CADe] ™aAl=ol ok =%+ Fig. 6|4 2ovlet
2ko] aﬂl : OE', L-j_-?— HA, NC z= a8, 4
! TF-A=oiglon] ol g

KEGHEREE, 94 B3H, 1991¢ 97
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Fig. 5 Flow chart of automatic cutting- path
generation algorithm
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Fig. 9 Shape of part to be cut
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Fig. 10 Generation of NC part program for the
shape of Fig.9

Fig. 11 Appearance of the resultant flat cut for the
shape of Fig.9 after cutting

Fig; 12 Appearance of the resultant curved cut for
the shape of Fig.9 after cutting
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