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Table 1 Chemical composition of ZL101A alloy W /%
2% Si Mg Ti Sr Fe Al
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Fig. 2 The first casting process of the housing shell SRR ERE, HUS=4, TEERIM ERIEINMNESSH]
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Fig. 3 Casting processes of scheme 2 to scheme 4
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Fig. 4 Heat transfer coefficients
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Table 2 Main simulation process parameters of the housing shell
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Fig. 6 Temperature distributions of the filled process of scheme 1 of the
housing shell
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Fig. 7 Air pressure distributions of the filled process of scheme 1 of the
housing shell
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Fig. 8 Distributions of porosity in scheme 1 to scheme 5 of the housing shell
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Fig. 9 Temperature curves during solidification of scheme 5 of the
housing shell
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Fig. 10 Results of the housing shell casting and X-ray inspection after process optimization
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Numerical Simulation Assisted Design of Small Housing Shell Casting

Process

DENG Gao-sheng, LIU Yong, MOU Yi-hua, QIAO Xing-hua, YANG Yang

(CSSC Hengyuan Technology Co., Ltd., Chongging 404100, China)

Abstract:

A small housing shell serves as the housing for a power device, and the castings are not allowed to have
defects such as shrinkages, slag pores, and sand inclusions, and the organization is dense. In order to reduce
the quality risks after the trial production, five casting process solutions were designed, and the filling and
solidification processes of the housing shell were analyzed using computer numerical simulation technology.
The optimal process solution was determined and validated through production. The results showed that
scheme 5 was the optimal process solution. The inner wall of the housing shell was increased by 0-7 mm of
allowance, and 20 mm thick conformal chill was placed to obtain a shrinkage-free, dense casting.
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