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Optimization of Aluminum Piston Casting Process Based on Numerical Simulation
Xing Xiaobing', Song Liang', Xiong Peiyou' *, Li Fenggang', Liu Yunfang', Lan Jun'
(1.Binzhou Bohai Piston Co., Ltd.; 2.School of Mechanical and Power Engineering,
Shanghai Jiaotong University)

Abstract : In order to reduce casting defects in aluminum alloy piston, the die structure and casting process of dif-
ferent pistons were analyzed by the MAGMA software, and optimal die and process scheme were determined and
verified combined with the DOE design. The results indicate that the shrinkage porosities in piston are effectively
reduced through the combination scheme of increasing the inner gate angle by 45 degrees downward, increasing
the size of the insultnant riser and cooling the pin core of the casting mold for 60 s, which solves high scrap rate
caused by shrinkage in the thick piston pin seat area, and saves the trial-manufacture and production cost of re-
peated mold repairing and test, thus improving the casting quality of products.
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Fig.1 3D model of piston and blank
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Fig.2 Defect location and SEM morphologies of piston
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Fig.3 CT detection of piston
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Fig.6 Grid model of piston casting
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Tab.1 Processing parameters of casting process
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Tab.2 Cooling factor of pin core
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Fig.7 Runner scheme 1
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Fig.8 Runner scheme 2
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Tab.3 A list of test factor levels
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Fig.11 Schematic diagram of optimization for target area
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Tab.4 Combination scheme of DOE
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Fig.13 Defect prediction for optimal scheme combination
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Tab.5 Optimum calculation results
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Fig.12 Optimal scheme combination of filling process and variation of solidification temperature field
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