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Abstract: The ProCAST software was utilized to simulate the low-pressure casting process of AZ91D+0.1%1La
alloy for automobile wheels. The casting pressure was set as 0.12~0.16 MPa with the mold temperature of 30~
400 °C, and the pouring temperature of 680~740 “C. The effects of pressure, mold temperature and pouring tempera-
ture on low pressure casting process of rare earth magnesium alloy were simulated by orthogonal test. The results indi-
cate that with the increase of pouring temperature, the filling time and casting defects are decreased. The filling rate is
improved with low-pressure casting pressure, and the probability of shrinkage cavity and porosity of the casting is
greater with wider distribution range at the casting pressure of 0.16 MPa. The mold temperature has little influence on
mold filling rate. With the mold temperature rising to 300 “C, the probability of shrinkage cavity and porosity in the cast-
ing wheel hub at the spoke position are reduced. Therefore, the mold temperature can be appropriately raised to reduce

casting defects at the spoke position during the actual production process.
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Fig.1 Geometric model of wheel hub and grid mesh
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Tab.l1 3-factor and 4-level orthogonal experimental design

%7 RIERE/C  BHRE/C  HikkJ/MPa
DY-1 680 30 0.12
DY-2 700 30 0.12
DY-3 720 30 0.12
DY-4 740 30 0.12
DY-5 720 30 0.14
DY-6 720 30 0.16
DY-7 720 300 0.12
DY-8 720 400 0.12
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Fig. 2 Filling process of low pressure casting wheel hub at different pouring temperatures
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Tab.2 Solidification and shrinkage parameters of hub under dif-

ferent pouring temperatures

5 RARFLAR AR CTSP) /% BE ]/ s
DY-1 89.63 87.70
DY-2 89.13 92.44
DY-3 88.59 97.19
DY-4 89.98 101.94
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Fig.3 Shrinkage cavity and porosity of low pressure casting wheel under different pouring temperatures
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Tab.3 Time to solidus and TSP of wheel hub under different

pouring pressures

i TSP/ % R[] 1 14 /s
DY-3 88.59 97.19
DY-5 88.97 97.09
DY-6 92.63 97.05
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Fig.4 Filling process of low pressure casting wheel hub under different pouring pressures
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