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Analysis and Process Optimization of RHCM Injection Warping Deformation of Automotive B-pillar
Window Frame Plastic Parts
Wan Jiangyong', Zhang Jixiang',Li Youbing®, Zhou Jianjun’
(1. School of Mechanical-electronic and Vehicle Engineering , Chongqing Jiaotong University ,Chongqing 400074, China;
2. School of Materials Science and Engineering, Chongqing University of Technology ,Chongqing 400054, China;
3. Chongqing Ping Wei Automotive Polytron Technologies Co. Ltd.,Chongging 400026, China)

Abstract : Through the research on the rapid heat cycle injection molding (RHCM) process and its technological scheme of B-
pillar window frame plastic parts, the warp deformation was taken as the optimization objective, the Taguchi experiment was used to
design a five-factor four-level process combination scheme, and Moldflow software was used to simulate and optimize the process.
The results of 16 groups of warping deformation were analyzed by range and variance. The results show that the steam temperature
at RHCM has the most significant effect on the warping of window frames, and the optimal process is 145 °C, holding pressure 90
Mpa, heating time 20.7 s, pressure holding time 26 s, with the cooling time of 24 s. The warpage deformation under the combined
process scheme is 1.583 mm, which is reduced by 56.5% compared with before optimization. Separate the warping cause, the defor-
mation of plastic parts is mainly caused by the uneven shrinkage in the Z direction. Comparing the optimized results with the tradi-
tional injection molding (TIM), the analysis shows that RHCM process can dynamically control the mold temperature during the
injection molding process, which makes the internal shrinkage distribution of plastic parts more uniform and the warpage deforma-
tion less, and can significantly improve the molding quality of plastic parts.

Keywords : rapid heat cycle injection molding ; Taguchi experiment ; warping deformation ; process optimization
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