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Optimization of Injection Molding Quality of Automotive Seat Recliner based on Orthogonal Test
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Abstract : Taking the injection molded parts of the automobile seat recliner made of short glass fiber reinforced polyamide 6 as
the research object, the injection molding simulation of the recliner injection molded parts was carried out by using Moldex3D soft-
ware. The melt temperature, mold temperature, maximum holding pressure percentage, holding time and filling time were taken as
the design process parameters, and the warpage deformation and volume shrinkage were taken as the quality optimization objectives.
The orthogonal test scheme of five factors and five levels was designed. The optimal process parameter combinations of warpage
deformation and volume shrinkage of the injection molded parts of the recliner were obtained by range analysis, and the optimal pro-
cess parameter combinations of warpage deformation and volume shrinkage of the injection molded parts were obtained as follows :
the melt temperature is 265°C, the mold temperature is 70°C, the maximum holding pressure percentage is 98%, the holding time is
8.4 s, and the filling time is 1.6 s. At this time, the maximum warpage deformation is 1.470 mm, and the maximum volume shrink-
age is 8.106%, which are reduced by 23.95% and 11.89% respectively compared with the initial design, and the two quality opti-
mization goals are significantly improved. Through analysis of variance, the influence of design process parameters on the warpage
deformation and volume shrinkage of the recliner injection parts was studied. It is found the maximum holding pressure percentage,
the melt temperature and the mold temperature have significant influence on the warpage deformation and volume shrinkage.

Keywords : orthogonal test ; variance analysis ; range analysis ; process parameter ; automotive seat recliner ; warpage defor-

mation ; volume shrinkage
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