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The warpage which has been occurred in the injected molded parts has always been a problem, as it may
affect the function of the part and make it unusable. The main factors which has some effects on warpage of
parts are the differential cooling, differential shrinkage, orientation effects and corner effects. According to the
part each one of these effects may has the most impact on the warpage of the part. The most important reason

Keywords: which creates shrinkage in the parts is the difference between the temperatures of two sides of the molds (core
Injection Molding side and cavity side), it is possible to minimize this shrinkage by decreasing this differential temperature.
Shrinkage After a couple of analysis in Moldflow software it’s been shown that the differential cooling has the most
\cAgaJﬁﬁge influence on warpage of the part. It is possible to control the differential cooling with the coolant temperature

which inters to the cooling channels of the mold. In order to find the optimized coolant temperature for both
sides of the mold to decrease warpage of the part, a DOE analysis has been prepared. It’s been shown that the
difference between the temperatures of the sides of the mold has much more influence than the average
temperature of these sides on the warpage of the parts.
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Fig. 3 Effects of differential cooling and differential shrinkageQCHJn the
warpage of the parts
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Fig. 4 Effects of corner effects and orientation effects on the warpage
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Fig. 7 The amount of warpage in the part which caused by differential
cooling in analysis
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Fig. 6 The amount of warpage in the part which caused by differential
cooling in analysis
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Fig. 9 Average temperature distribution in a section of the mold
with the optimized coolant temperature in the core and cavity
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