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Gate Analysis and Optimization of Injection Molding Process for Car Window Decorative Panel
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Abstract : The car window decorative panel was used as the research object. four gate schemes were formed and simulated by
using Moldflow software. The volume shrinkage rate and warping deformation were used as indicators to evaluate the quality of the
plan, and the short side large gate plan was obtained as the optimal plan. Taking injection time, melt temperature, mold temperature,
holding pressure, and holding time as five factors in factorial design, using Minitab software to design a factorial test plan. Analysis
of variance was conducted by using volume shrinkage and warping deformation as response indicators to determine the degree of
influence of various factors and their interactions on the response indicators. The P value of the bending term and the main effect
diagram were used to judge that the regression equation was nonlinear. Sequential experiment was added to respond to surface
design on the basis of factorial design, regression equations for volume shrinkage and warping deformation were obtained. The multi
response optimization of injection molding process parameters was achieved with the optimization objectives of a volume shrinkage
rate of less than 5.5% and a warping deformation of less than 0.5 mm. The optimization results are as follows: injection time of 10 s,
melt temperature of 256.969 7 °C, mold temperature of 35 °C, holding pressure of 80.545 5%, and holding time of 8 s. Through
production with the optimized process, the surface of the car window decorative panel is bright and smooth, and there are no
welding marks, shrinkage holes, flash and other molding defects, which verifies the rationality of the test plan.

Keywords : car window decorative panel ; volume shrinkage ; warpage deformation ; factorial design ; analysis of vari-
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