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Development of an Expert System for
Multi-component Injection Molding

Yong-Hoe Cho(Yonsei Univ.) and Shinill Kang(Yonsei Univ.)

Abstract

An expert System is developed for rational and efficient design of multi-component injection

molding which is a fairly new manufacturing technique to produce plastic parts by injecting

two or more materials sequentially using multiple injection units in a single machine into a
single rotary mold. The knowledge base used in the present design system is primarily
composed of two parts; knowledge from domain expert and knowledge from CAE analysis.

The present expert system has four main modules;, general design guidelines for injection
molding, specific guidelines for multi-component injection molding, redesign guidelines from
the result of the CAE analysis, and finally troubleshooting for multi-component injection
molding. To show the validity of the present design methodology, two shop floor design

problems were tested; design and fabrication of timing belt cover and power window’s assist

knob by using multi-component injection molding.
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First Shot for Material A

Second Simultaneous Shot
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(c) 180" Rotation of Moviug Platen
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{d) Mold Close and Injection

Fig. 1 A schematic showing sequential stages
in two-component injection molding
process.
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Fig. 2 A scheme for DFMA with the present
expert system.
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(a) Substrate (b) Seal

Fig. 3 Delivery system provided from the CAE

analysis with the present expert system.

Substrate(PP) moided
by first shot

Seal(TPE) molded
by second shot

Fig. 4 A section of the timing belt cover
fabricated from tool trial.
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Fig. 5 Comparison of fill times and gate sizes
from shop floor example and present
study.

421 8717 ¥ MExzo g

12 € 2aF ALEd AR S = F 32 -PMMA
¢ ABS- ztellE HaAol Formz AHEMA
GAlAE olE THE "erl gl d=e9
S A FEV) T A¥zRAL @143}71
A8 frEdide sFFA 13 2 23 HE
ACJEE B5 2 HEI AA"gy ﬂ]?l’f?}
FJAE AlojER HAsH B AE AL
F 2 Yol e Ry msg 2= 2749
HEZE Edgt A¥eRe 2E HUg 2~
%ﬂlﬂ Aulelzre] Aelst 2EES SPoz
Mdst ey BHNe] FFHoR o FolAE
stk A=l 13 AlE R AEE =B
4SS g Yeltx gk gxldd gleu 2
A 22 AEE =2E AEo ghoz Q3
o o UYetuA Hoz 53 3 & Holx
R R HAINES AEYAY AHAyxAL
A st

422 7|E9 #8717 % Mdg=zale djuw
A e 2RAZELE 13} AVEY AL AA
FRAAZRTG 022 F=A, 23 AAEY ALdE
0.1z w27 ZAFJLFig. 5a). Aol A

o o



1o

oyl FYELEY F£29 SF2EE HA AHEH
Ao dAstder, dA YA Agd, 281
BoAdA Azl Aoty AolEE 47 ME
uld AolEet WM XAE AHOER BYF AFA
¢ AlelEolt) 1aF AFE Y A, siAddlA A<
H Aol @AvIE AA AClE Avier YA &
Ao}, 23 ArEe Ao, A A
AolE9 =77} dA AolES A7 Th 0.2mm
AA AtsAkFig. 5 (b)), A AojEel A
o Mol M EEE AE HAE 1A AHE9
29 05mm, 23 AFEel A% 3.8mmA XAt
o]7b ey, B Ao «&F"E W=l
a2zl g Az AA AF UM EAdE A
A ¥ 2ozt glot

r

A=

[

5 48

A SEE O
4% AAE A AT
Bl A B ek #

b

~O

‘0121 Ut *]’"g
e e AAAA,
A AR 5% **74111
CAE sigZdst &4 % AAWE AA,
AYEEF g did 5 4789 W<l ?.01
FHUAT A RS aud @R E
2 24 EM AZs
HMH Bl dAAbE
Esel da dA 4
9] A é?ﬂ‘
e B
o} Akt AE 7
AHAL, AAES FASAS. 28],
sl APPES ojA2E B OhafALE
FolM B DRI ALWE AHEshe dme)
SES K S frerlTter 48z @13
A Q@GN AR =
CAE B AFeME 2
2 A geke gAAtE
4852
A 4]
o &
dEol FF QAo

o

Al Al 9]

,%pw

i

=g

]

Hoog
x o oo e

L

i
w o
32 38
T

SRR T -

.\E’.E{UOIQZNBZQLL)‘oﬂ,N[O
ofk

5} )\] A< el ./]

it

-217-

=7
2 OHE7E Alade] AA7NE FH RS
4l Huron Plastics Group®] Mr. C. Wilson,
Mr. D. S. Cook, BA471952 gAte] $AF o
ad, QAR AEd Fd9, an FFA
A1EdT9e ooy 23E9A AA =Y
Hoes

(1) G. Boothroyd, “Product Design for
Manufacture and Assembly”, Computer
-Aided Design, vol.26, pp 505 - 520 (1994)

(2) N. Singh, "System Approach to Computer—
Integrated Design and Manufacturing”,
John Wiley & Sons, Inc. (1996)

(3) C. Townsend and D. Feucht, "Design and
Programming Personal Expert Systems”,
Tab, pp 20 - 45, (1986)

(4) M. G. Abu~-Hamdam and A. S. El-Gizawy,
"Computer-Aided Monitoring System for
Flexible Assembly Operations”, Computers
in Industry, 34, pp 1 ~ 10 (1997)

(5) D. Barschdorff, L. Monostori, G. W.
Wostenkhler, C. Egresits and B. Kadar,
"Approaches to Coupling Connectionist and
Expert Systems in Intelligent
Manufacturing”, Computers in Industry, 33,
pp 5 -15 (1997)

(6) C. NedeB and U. Jacob,, "A Case-Based
Reasoning Approach towards Learning
from Experience Connecting Design and
Shop Floor”, Computers in Industry, 33, pp
127 - 137 (1997)

(7) V. E. Butera, "New Developments In
Multi-Material Machine Design”,
ANTEC'95, pp b81 - 585 (1995)

(8) P. Lucas and L. V. D. Gaag, "Principles of
Expert Systems”, Addison Wesley (1991)

(9) B. G. Buchanan and E. H. Shortliffe,
"Rule-Based Expert Systems”, Addison
Wesley (1984)



