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Injection Molding Simulation of Degradable Chess based on Moldex3D
Xu Ke, Fu Qian, Li Binghui, Huang Zhaoge
(School of Polymer Science and Engineering, Qingdao University of Science and Technology, Qingdao 266042, China)

Abstract : Using biodegradable plastic as the raw material, the constructed 3D model of chess pieces was imported into
Moldex3D software. Based on the structural characteristics of the model, flow channels and cooling waterways were designed, and
grids were repaired and generated. Then, molding conditions were set based on material properties to simulate the injection molding
process of chess pieces. Based on the initial model flow analysis results, the convective wavefront temperature, filling pressure,
indentation displacement, and vwarpage were discussed. It is found that there were serious dents and warping issues on the surface
of the product under initial molding condition. Therefore, based on the above experimental results, the molding conditions were
adjusted, with holding time(4), maximum holding pressure percentage(B) (replesenting actual holding pressure), and cooling time
(C) as control factors. A three factor and three level orthogonal experiment was designed and validated using analysis of variance.
Through range(R) analysis, it is found that the influence of three control factors on the displacement of dents is R (B)>R (4)>R (C),
and the influence on warping is R (4)>R (C)>R (B). The optimal combination of forming parameters was determined to be 4,B,C,,
that is, when the holding time is 20 seconds, the maximum holding pressure percentage is 77%, and the cooling time is 30 s, the
quality of chess pieces is the best, with the maximum displacement of dents being 0.041 mm, a decrease of 84.4% compared with
the intitial result; The maximum total displacement of warping is 1.342 mm, which is 30.5% lower than the initial result. Analysis of
variance shows that the factors maximum holding pressure percentage and holding time have the greatest impact on dent displace-
ment and warping, respectively , which are consistent with the range analysis results of orthogonal experiments and verify the accura-
cy of the analysis.

Keywords : Moldex3D ; chess ; biodegradable plastics ; orthogonal test ; variance analysis
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