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A Study on the Unified Molding of a Portable Cosmetic Chest
Using Gas-Assisted Injection Molding

Ho-Sang Lee, Yeon Sun Ryu
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Abstract

The gas-assisted injection molding process is often perceived to be unpredictable, because of the
extreme sensitivity of the gas. Since a slight change in design or process parameters can significantly
change the resulting gas penetration, few designers and molders have the level of experience with the
new gas-assisted injection molding process required for the development of new parts. This paper is
concemned with the unified molding for a thick cosmetic chest by using gas-assisted injection molding.
CAE analysis was carried out to design the part and the gas channel without inducing sink marks. And
based on the part weight measurement, the processing parameters to control gas penetration percentage
were chosen through the method of design of experiments. A thick cosmetic chest was successfully
produced using the gas assist technology. The sink mark issue associated with the conventional
injection molded parts was resolved. Weight savings and cycle-time reduction were also achieved.
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Fig. 1 Geometry and dimensions of the designed
part (front view)
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Fig. 2 Designed mold layout with gas channels
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Fig. 3 Experimental setup of the injection
molding machine and mold
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Table 1 Factors and levels used in experiment

levels
factors 1 5 3
A. melt temperature (C) 250 | 255 | 260
B. injection time (sec) 6.4 83 58
C. gas delay time (sec) 05 0.0 1.0
D. gas pressure (MPa) 20.67 | 17.22 | 1894

Table 2 L9 orthogonal arrays and the measured weight

gas
column no. | weight (g) | percentage | N
e %) |(dB)
A| B| C| D|W1{W2{W3| P1 | P2 | P3
1| 1] 1] 1] 1{522|520(521}3.333.70{3.52| 10.9
21 1| 21 2| 2{526|526|526|2.59 |2.59{259} 8.3
3| 1} 3] 3| 3|514|512|514{4.81 |5.19{4.81| 13.9
4] 2| 1| 2{ 3|512}512{512{5.19{5.19]5.19] 14.3
5] 2| 2] 3| 1|516|515{515|4.44 |4.63{4.63| 13.2
6| 2| 3] 1| 2{510]510[510!5.56 |5.565.56] 14.9
71 3| 1] 3] 2{510|512|512}5.56 }{5.19|5.19| 14.5
8| 31 2| 1| 3|516|514|514{4.44 14.81{4.81| 134
9] 3] 3| 2] 1]508|5081508]5.93 |5.93|5.93] 155

Table 3 ANOVA summery

factors|DOF|sum of sguares\mean squares/F value
A |20 216 108 9.28
B |20 145 7.3 6.23
C |20 - 21 1.1 00
D [20 25 1.3 00
sum | 8.0 40.8
error | 4.0 4.7 1.2
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Fig. 5 Sink marks induced by
conventional injection molding

Fig. 6 Gas penetration areas by gas-assisted
injection molding
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