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Abstract

The study presents the development of a cost-effective CAD/CAM system for metal moulds by
use of personal computer. In the personal CAD/CAM system named DKSYS, metal moulds are
defined by the operations of basic elements such as prism, pyramid and sphere, plane, rotational

body, and surface elements including curved surface. The internal expression of shape elements
in the computer is based on the wire model, which is a set of cross-sectional curves of the shape
elements. With the addition of OMS system to CAD/CAM system the optimum cutting condition
can be selected automatically. After programming NC information with the form definition and
the optimum cutting condition, the metallic mould can be formed by trnasferring cutting informa-
tion to CNC machine through DNC system. Using a computer for the above process, it is possible

to increase the productivity and reduce the cost.
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Table 1 Optimal cutting condition
% % % % For give cutting condition s # % %
1) Input data of an cnst cesecererereieiieninen 7 0.3
2) Input data of c_c TC DSt eerreerrreerairiiiene ? 72
3) Input data of Machining cost/min .-+ ? 416
4) Input data of Material cost (won/pc)+--- 7 1
5) Input data of Sale cost (won/pc)r««--+-+ 7 100000
6) Input data of Tool change time (min) ?7 1.5
7) Input data of D(before diameter) (mm) ? 10
8) Input data of Cutting length (mm) ... ? 7264
9) Input data of Feed (mm/rev) -e-eeeseeeee ? 041
>>>> Economical machining dat <<«
Min cost Max profit
Cutting speed {m/min) : 25.618 31.618
Tool-life (min) ©  31.32922 14.00375
Production rate (pcs/min) : .0081276 .0099228
Cost (won/pc) © 65400.386  67886.105
Profit (won/min) : 281.203 318.651
HAad o} FFLuiel V.TulAAog Ao}, ALY 184 $9 7198 5 Yot
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Table 2 Interface kind and funciton

NO. @ @
Interface name RS-232C RS-422
Interface mode Serial voltega interface Serial balancing interface
Connector DB-255 DB-37S
Maximum cable length 15m 100 m
Outer device RS-232C I/F RS-422 I/F
@ NC data — NC memory save
Function ® NC dat — punch out
® Tape mode inverse

= ¢ N PRIBBEOM LT o see

ACTUR. POSITION
CRELAT IVED
b . OB

IClonf iguration {Sland Scihledulz hluto b ioul

Srrial Fort o

1986

ERUEIm
T

Stop Bit H 8 r M

3] ean STOP svas 55 vz aes
RIGIM PRESET

Press any key to continue..._

Fig. 15 Data format Fig. 16 CNC controller seiging parameter



ASAHE AT

Fig. 17 Example of manufacturing by DNC

(direct numerical control)e] 9J& 7}2E o]

FYhRe FURE TR

g4 CAD/CAM Aol Hri
goza A4 ARzen FYHEE A3t
299 ALY $4 2 ARl AT F 9
%om% 3% A5EAY duE

lo

e

[o)
Ale A

dgozd AREETL FURY 4 Yok
3) elskzel PCE o1 &4 CAD/CAM 5% A
2q% 2dRend Y13 YunE AT 4
et
028

(1) R, 1979, “EF % #7z® N softwareRk
5" A>%-7=4A, Vol 30, No. 11, pp. 62
~173.

(2) Chiyokura. H. and Kimura. F., 1984, “A New

P7ree] gelst

2293

Surafce Interpolating Method for Irregular
Curve Models,” Computer Graphic Forum, Vol.
3, No. 2, pp. 209~218.

(3) &5F 5, 1991, “PCE NC AF=zael
Alegl (D), " A7 AR A

(4) AR s, 1990, “NC =222l H4& 42
o AR(D),” FF/1ADTFL TFRRA

(5) Lasser, D., 1986, “Intersection of parametric
surface in the Bernstein-Bezier representation,”
Computer-Aided Design, Vol. 18, No. 4, pp. 181
~190.

(6) Farin, G. 1983, “Algorithms for rational
Bezier curves,” Computer-Aided Design, Vol. 15,
No. 2, pp. 121~132.

(7) Dong-Hoon Hyun etc, 1990, “A Method of
Geometric Modeling for Personal Computer
CAD/CAM system,” Pacific Conference on Man-
ufacturing, pp. 1151 ~1164.

(8) Takeuchi. Y., 1986, “Development of a Per-
sonal CAD/CAM system for Metal Moulds,”
Machine Tool Design and Research Conference,

&, ol&4, 1992, “PCE o|-23 Bezier
o g4 ndge Fg AF, " H=FY zns

O;

3 Hb, 1992, “Z1AIZMES] AAA

2l 271 AA BF AF,” s A

FAEd3 =54, pp. 176~180.

(1) 85F, °1&4 5, 1992, “F|AZTA] £}
o7 A"AAZA wlAE A7 FIF

T4y EAEA =4, pp. 86~93.

o
K

2
3l

o

Jd



