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An Expert System for the Design and Manufacturing of the
Deep Drawing Transfer Die

Sang Bong Park*

ABSTRACT

The CAD/CAM System for deep drawing transfer die in mechanical press process has been
developed. The developed CAD system can generate the drawing of transfer die in mechanical
press. Using these results from CAD system, it can generate the NC data to machine die's
elements on the CAD system. This system can reduce design man-hours and human errors. In
order to construct the system, it is used to automate the design process and generate the NC data
using concepts of the designing rule and the machining rule. The developed system is based on
the knowledge base system which is involved a lot of expert's technology in the practice field.
Using AutoLISP language under the AutoCAD system, CTK customer language of SmartCAM is
used as the overall CAD/CAM environment. Results of this system will be provide effective aids

to the designer and manufacturer in this field.

Key words : Transfer die, Deep drawing, Rule base, Expert's technology, Knowledge base
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(b) Relation between rule base and data base
Fig. 2. The structure of CAM system.
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Fig. 4. Process drawing of PHASE product for input.




O T2 Eals

{(ohank H1 20 164.23 00 0.0 00 0.0) {hotom HL 20 35.7 0.0 0.0 0.0 OU) (wall V1 20 787 767
30.0803 00 200) (Namge H1 20 104122 104.122 0.0 00 10:36)) {{bortom HI 2.0 387 0.0 0.0 0.0 H0)
(walll V1 2.0 64.506 64 506 62.572% 0.0 12.903) (Gange H1 20 870 80.566 0.0 0.0 2,03)) ({bonom H1
20 387 0.0 0.0 0.0 0.0 {wall V1 i5) {(wull3 VI 20 567 56.7 72500 1 0) (thmge 111 2.0 R5.0 637
00 00 359 ((bunom 11 20 19.1077 0.0 0.0 00 0.0} (walll V1 20 29959 29.9598 232381 00
5.42602) (wall2 H1 20 $4.7 374029 U0 00 2.72157) (wall3 V1 20 6.7 56.7 725 0.0 1.0) {Dange HI
200 K50 &3 7 0.0 .0 3.5)) {(bohom H1 20 145582 00 0.0 00 0.0) (walll V1 20 208308 20.5305
1.04643 0.0 3.1363) (woll2 H1 2.0 250 24,9034 6.0 0.0 24363) (wall} Vi 2.0 270 270 2.5 0.0 1.0)
{walld H1 2.0 59.7 340 0.0 0.0 3.5) (wall§ V) 20 567 56.7 77.5 00 1.0) (Oawge H| 20 850 637 0.0
0.0 3.5} (boilum HI 20 127631 D0 0.0 00 0.0) (walll VI 20 16 3994 1630M 240699 U1 1L41815)
{waliz H1 20 250 21.4357 0.0 0.0 251915) {walld V1 2.0 27.0 270 25 0.0 1.0) (welld HI 20 Sa.7
MO 0000 35) {walls V1 20 56.7 567 77.5 0.0 10) ((hmge 151 2.0 850 63.7 0.0 00 3.3) {(bolom
H1 2.0 10.0327 0.0 0 0.0 00} (wall) T1 20 (44315 10.9986 6.4USHT B0 ©5) {wnll2 H1 20 250 20.227
0000 3.0} (walld Y1 2.0 27.0 27.0 2.5 6.0 1 0} (wald H1 20 54.7 1.0 00 0.0 3.5) (wall5 V1 20
567 567 T7.5 04 1.0} (Dange H1 20 850 6.5 0.0 6.0 3.5))

Fig. 5. Configuration list of ESM process

bk HI 36 1250 00 00 0.0 l’lﬂ‘) {bosom HI 1.6 537 00 00 G0 0.0} {walll VI 1§ 717 717
13.2 0.0 9.0} {Mange H1 1.6 92.9 923 0.0 0.0 10.6)) ((botum H1 1.6 445 0.0 0.0 0.0 0.0} (walll V)]
1.6 566 366 05 00 60) {flange HI 15 706 718 00 B0 76) (Botom HI 1.6 393 0.0 00 6.0
0.0} (walll V1 1.6 47.3 423 808 0.0 4.0) {Nlamge HL 1.6 5B.5 595 0.0 0.0 5.6)) {(huioen HI 1.5 19.0 .0
D000 00 (walll Vi 1.6 249979 249079 0.0 040 30) (wal2 HL 16 4.3 341967 0.0 U4 4.6} (w3
V1 1.6 473 473 61 4 00 1.5) (Bange H1 1.G 385 53.5 0k &0 31)) {(botom HL 1.6 15.2 00 00 00
0.0) (welll VI 1.6 19.2 192 22 0.0 20) (walM2 H1 1.6 44.3 26.4 0.0 00 36) (wal3 V1 1.6 473 473
614 00 1.3) (flamge 111 1.6 5.5 53.5 0.0 00 2.1)) {{bowora I 1.6 $.9587 0.0 0,0 0.0 00) (wall V1
16 129867 129887 0.0 00 1.5} (wal2 HI 1.6 191887 19.1687 0.0 0.0 3.1) (wall3 VI 1 6 20.1987 20,1987
00 0.0 9.5) (wald H1 16 44.3 292897 0.0 6.0 2.1) (walls V1 1.6 473 423 61.4 0.0 1.5} {(lnge H1 16
385 53,500 00 1.1)) ((bottom HI 1.6 12.0 0.0 0.0 0.0 L0) {wall ¥ 1.6 130 130 1.4 0.00.5) (wadl2 111
1.6 188608 17.2 00 00 2.1) (wal3 V1 16 19.8609 198009 D 0.0 0.5} (walld HI 16 443 24.0608 0.0
00 2.1) (walls V1 1.6 473 47.3 61.4 0.0 1.5) (Qange HI 16 SH5 535 6.00.02.1))

Fig. 6. Configuration list of PHASE process.
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Table 1. The concept of configuration list

Entity | Conventional | Entity [ Entity |Conventional | Entily
Geometry Name Type | Geometry Name Type
e horizontal hl j convex xl

. convex
' velical vl \ reduced x2
/ lapered 11 /' concave cl
tapered concave
\ reduced Q2 K reduced @

("name” shape, T, DO, D, h, RL, RS

name: Entity name DI: Tnner diameter if enlity
shape: Entity type H: Height of entity

T: Thickness RL: Not used

DO: Outer diameter of cality RS: Radius of entity
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Fig, 7. Generated total assembly drawing for ESM pro-
duct.
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Fig. 8. Generated total assembly drawing for PHASE
product.
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Fig, 9. Generated part drawing of assembly for PHASE
product at the 7th station.
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Fig. 10. Generated part drawing of punch for PHASE
product at the 7th station.
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Fig. 11. Generated part drawing of dic holder for
PHASE product at the 7th station.
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Fig, 12. Generated part drawing of die for PHASE pro-
duct at the 7th station.
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Fig. 15. Tool path generation of punch holder PHASE
product.
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product.

Fig. 17. Tool path generation of stripper for PHASE
product.
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Flg 18. Generated NC data of stripper for PHASE pro-
duct.
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