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Table 1 Thermophysical properties of A356 aluminum alloy
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Fig. 4 Simulation results of filling process of aluminum alloy hub
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Fig. 5 Simulation results of residual melt modulus of hub
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Fig. 6 Simulation results of grain size distribution
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Fig. 7 Temperature gradient simulation results of hub
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Fig. 8 Simulation results of air entrainment sequence of hub
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Fig. 9 3D assembly diagram of main components of low pressure
casting forming die for aluminum alloy hub
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Fig. 11 Low pressure wheel hub casting
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Fig. 12 Microstructure of hub material A356 before and after low pressure casting
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Table 3 Basic mechanical properties of each part of hub casting
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Finite Element Simulation and Experimental Analysis of Low Pressure
Casting of Lightweight Spoke Aluminum Alloy Hub with Branched Spoke

ZHANG Dian-jie', LIU Jian-fang', WANG Xing®, LUO Jun-ting®

(1. Dicastal Xinglong Wheel Co., Ltd., Research Center of Light Alloy Wheel Engineering of Hebei Province, Qinhuangdao
066004, Hebei, China; 2. CITIC Dicastal Co., Ltd., Qinhuangdao 066011, Hebei, China; 3.School of Mechanical of
Engineering, Yanshan University, Qinhuangdao 066004, Hebei, China)

Abstract:

3D modeling technology was used to design a lightweight and high structural strength aluminum alloy wheel
hub with branched spoke, and the numerical simulation of its low pressure casting process was carried out.
The filling sequence, residual melt, grain size, solidification process and air entrainment of the aluminum alloy
wheel hub were analyzed, and the process conditions of low pressure casting of light weight aluminum alloy
wheel hub with branched spoke were determined. Based on the simulation process conditions, the wheel hub
was manufactured and tested. The testing results show that the wheel hub meets the performance requirements
of the vehicle.
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branched spoke; aluminum alloy; lightweight hub; low pressure casting; finite element
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