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Numerical Simulation of Semi-solid Squeeze Casting for

Aluminum alloy wheel hub
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Abstract: The filling and solidification processes of A356 aluminum alloy wheel hub by squeeze casting were
simulated with Anycasting the casting numerical software. Through analyzing the defects, the process parameters
were optimized and verified by squeeze casting trials. The results show that the best quality of wheel hub castings
can be obtained under conditions of mold temperature 200°C, pouring temperature 600°C and squeezing speed
0.30 m/s.
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Fig.1 Geometric model of gatingsystem of wheel hub
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Fig.2 Mesh model of wheel hub
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Tablel Chemical composition of A356 alloy for testing (wp/%)
Si Mg Fe Cu Al
7.49 0.46 0.16 0.2 HA

BEEAPRDN HI3 4N, BEVHA RO BESEOE 2. FEMLER 60mm, A E [ FHHGEE A
220°C, HAGHENHESRECH 1000W/ (m? » C), SEE#A. 558 ENHE S REUHN
41.87W/(m” « °C), BHRLANE LI HE S R ECN 2000W/(m* » C), /I HIE 4 980cm/s”.

3 2 A356 RASTHI3 MNMESH
Table 2 Physical parameters of A356 alloy and H13 steel

Y b , . B
R 3 e BHLIRE/C | RBAZIRE/C B
/(g.mm™) [(kikg'.C™h /(kIkg")
A356 2.685 0.963 615 573 389
HI3 7.367 0.7262 1471 1403 28.07
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Fig.3 Filling rate of wheel hub of A356 alloy with different pouring temperature
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Fig.4 Influence of pouring velocity on solidification characteristics of wheel hub of A356 alloy
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Fig.5 Temperature change curve of each test at 0.3m/s
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Fig.6 Experimental sample after optimization of process parameters
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