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Numerical Study for Plastic Injection Molding Process
Using CAE

C.0. Kwon, C.H. Yang, J.H. Lee, K.H. Kim, and D.J. Song

Abstract

The present work is investigated optimal design for the injection molding process of a hand brake

_ cover. The viscoelastic flow through a hand brake cover shape in the mold were calculated and compared

with the experimental data. Numerical analysis reasonably predicted the general performance ie hold

In order to determine optimal process parameters,

Numerical analysis and experiments have been performed for various process conditions. In this study, we
obtained to increase in the productivity by 160% by optimal process conditions.

pressure, cooling time and hold pressure time.
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Table 1 Design variables (runner diameter)

AR A HA3
Tapered 27147 : 5up |27)2 A ¢ 3m
Runner |2 A7 : 10m| & 74 : Tm

2)
27} Runner |2 7

10mm | & 7 7mm
u}A 2 Runner | 3 7 7mm | 3 74 : S5mn
Table 2 Results for the runner diameters
Process | Volumetric | Clamp| Part
total(%) | Shrinkage | Force | weight
(%) (ton) (2)
HAA | -0.69 12257 |141.32| 34.881
HAZ| -0.85 1.5658 12165 34.799
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Table 3 Optimal process condition

48 |4 =N BAZAA
AFZ213 |65 kg/en |55 %45 s| 10 mn
Bt 102 kg/ew|20 % | 9 s 5 mm
A = 100 kg/cnf|{60 %] 30 s | 100 mm
ZEYA |30 kg/or |30 % 105 mmn
¥z A|zk 12 sec
melt % 200 C
coolant 2% 10 C
333
2| Az 355 sec
* 3}?2; 1010 % (53)
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Table 4 Results of injection pressure change
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Table 6 Results of cooling time change

Wz 254 (334434
H) 31
A 7E | A7k A3
0.954% T80 E95F,
6 sec|32.7 sec (=%) | 2947 282 v
1.233% FH&S 37,
3 sec|32.5 sec (52) TAAZ 32 ©E
4.2 E
AdANA A ;e Bz F= AwE

H
CAE 34z 44 A2 93 Zo= AFE ALY
=2

@ Beol HHe T4 Wy

=% o no

Table 7 Results of optimal process condition
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Table 5 Results of hold pressure change
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Fig. 1 Schematic procedure

Fig. 2(a) Geomatry
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Fig. 2(b) Finite element meshes
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Fig. 4 Plot for the volumetric shrinkage

Fig. 7 Plot for the total part weight
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