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Abstract—Injection molding process is one of the typical polymer processing methods and its optimization has been usually
based on the experience of engineers due to its very complex feature. In this research, focusing on the packing step of injection
molding process, the optimization system to determine the packing pressure profile is developed to reduce the volumetric shrink-
age difference in the product. Genetic algorithm (GA) and simulated annealing (SA) method are used as optimization algorithm,
and it is shown that the volumetric shrinkage difference is reduced considerably, using the optimization system suggested in
this research. Especially, SA method shows better results than GA in the case of initial optimization speed. The results
obtained from the optimization of the filling and packing steps together are also compared with the results obtained from the

optimization of the packing step only.
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Optimization Module
(Genetic Algorithm, Simulated Annealing)

Objective Packing
Function pressure
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Y
Injection Molding
Simulator (Moldflow)

Fig. 1. Optimization system to optimize the packing pressure profile
in the injection molding process.
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Fig. 2. Two different patterns of the packing pressure profiles stu-
died in this work. (a) linearly decreasing, and (b) stepwise de-
creasing patterns.
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Fig. 3. ASTM mold composed of specimens for impact and tensile tests.
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Table 1. Parameters in linear decreasing packing pressure profile
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1 50-90[MPa] H3tel 271 Py
2 1-6[scc] 24 A9 = Qelel 97
3 1-6[sec] T4 AIZE Y F o] ¢

Table 2. Parameters in stepwise decreasing packing pressure profile
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2 0-1[-] 2¢A Bhg 7317] 913 Factor(6,)
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4 1-6[sec] 278 A F el 9K
5 1-6[sec] 3 AL S S Aol 9%
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Table 3. Polymer grade and injection molding conditions used in
this research

AMEH A} YUKONG YU102 (Polypropylene)
789 2= 40°C

TR AbE2E 230.0°C

AEAH LRSS 1.20 sec/10.61 cm’/s
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Fig. 5. Changes in the objective function during the optimization of
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profile and GA on ASTM mold.
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Table 5. Initial values of parameters in SA method
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