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Solidification Simulation and Process Optimization of Commercial
Vehicle Aluminum Alloy Hub

GAO Shiyang', ZHU Lihua?

(1. Technology Center of Shandong Haoxin Machinery Co., Ltd., Changyi 261307, China; 2. School of Mechanical
Engineering, Shandong University of Technology, Zibo 255000, China)

Abstract: The mechanism analysis and reasons were carried out for the defects such as shrinkage and porosity in casting of
aluminum alloy wheels of commercial vehicles. Simulation analysis was carried out for the low-pressure casting process of
aluminum alloy wheels by using AnyCasting software. The possible defects in filling roll, filling oxide, particle tracking and
solidification sequence were simulated, and the causes of flange shrinkage were analyzed. According to the position,
distribution and cause of shrinkage defects of flange, the corresponding preventive measures were formulated and the
casting process was optimized. The results show that the common defects of aluminum alloy wheel hub can be eliminated

by using the optimized process, and the wheel quality is good.
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Fig.1 Schematic of wheel hub and the shrinkage locations
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Fig.2 Shrinkage area detected by X-ray inspection
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Tab.1 Main casting parameters

i H 2R
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UL / IR 3
BHOKE) %11 s R, #542 100 s, Ji K/ 6 L/min
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Tab.2 Main die parameters
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Fig.3 Initial design of wheel hub casting
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Fig.4 Variation of pressure with time during casting
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Fig.5 Simulated filling sequence and liquid flow partition tracking during filling
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Fig.6 Simulated particle flow tracing and filling speed
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Fig.7 Simulated filling oxide and air entrainment during mold filling
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Fig.8 For optimized scheme the solidification sequence and X-ray inspection result, no shrinkage
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