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Multi-objective Optimization of Sub-dashboard Armrest Base Injection Molding Process
based on Gray Correlation Theory
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Abstract : Taking the sub-dashboard armrest base as the research object, in view of the problem of regional shrinkage warpage
deformation and volume shrinkage of plastic parts in the molding process, polypropylene (PP) and talc powder materials were se-
lected for simulation analysis in Moldex3D mould flow analysis software. Based on the five process parameters of mould tempera-
ture, melt temperature, cooling time, packing time and packing pressure, 16 groups of orthogonal experimental design were carried
out at the test level, and the area shrinkage warpage deformation and volume shrinkage rate under each set of tests were obtained,
and the signal-to-noise ratio was optimized. According to the orthogonal test conclusions, the grey correlation theory model between
each process parameter and the quality of the plastic part is established, and the size of the shrinkage warpage deformation and vol-
ume shrinkage of the five process parameters affecting the base area of the handrail of the sub-dashboard is obtained by analyzing
the extreme difference of the gray correlation degree value as follows: packing pressure > melt temperature > cooling time > mould
temperature > packing time. The best combination of process parameters is: mold temperature 30°C, melt temperature 210°C, cool-
ing time 17 s, packing time 13 s, packing pressure 160 MPa. The best combination of process parameters is simulated again, and the
regional shrinkage warpage deformation of the plastic part is 0.501 mm, and the volume shrinkage rate is 3.886%. Compared with
the default analysis, it has improved by 43.6% and 4.96% ,and the product quality has been significantly improved.

Keywords : sub-dashboard armrest base ; Moldex3D analysis ; injection molding ; orthogonal test ; gray correlation ;

process parameter optimization
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