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Warpage Deformation Analysis and Process Optimization of Automotive B-pillar Exterior Panel with Two-color Injection
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Abstract : Taking an automobile B-pillar exterior panel plastic parts consist of polymethyl methacrylate (PMMA) and
acrylonitrile-butadiene-styrene plastic (ABS) as the research object, the thickness ratio, melt temperature, holding pressure and
holding time as the influencing factors, Taguchi orthogonal test design was carried out combined with the pseudo horizontal method,
the test data was simulated based on Moldflow software, and range and variance analysis for processing on the test data was carried
out. Finally, the best combination scheme of two-color injection molding process was obtained. The results show that thickness ratio
is the most important factor affecting the value of warping deformation, followed by holding time, holding pressure, and finally melt
temperature. Under the condition that the total thickness is unchanged, changing the thickness ratio of PMMA/ABS can change the
value of warping deformation produced by plastic parts. The thinner the thickness of the first injection is, the larger the value of
warping deformation is, and the value of warping deformation is the smaller when the thickness ratio is closer to 1. The optimal
process combination is as follows: thickness ratio 0.96: 1, melt temperature 240 °C, holding pressure 80 MPa and holding time 6 s in
the forming stage of inner layer (ABS layer), melt temperature 260 °C, holding pressure 50 MPa and holding time 6 s in the forming
stage of outer layer (PMMA layer). The total value of warping deformation obtained after optimization is 1.435 mm, which is 69.7%
lower than that before optimization.

Keywords : two-color injection molding ; warping deformation ; process optimization ; thickness ratio
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