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Simulation on Large Complicated ZMS Magnesium Alloy Housing by

Differential Pressure Casting
Cai Sen, Wang Xiaowei, Lu Yingfeng
(Shenyang Aircraft Corporation)
Abstract; The MAGMA software was used to simulate the temperature field of large complex ZM5 magnesium
housing preapred by differential pressure casting. In order to solve the problem of casting metallurgical quality,
hemisphere design in upper mold of lift pipe was designed to increase contact area between the metal liquid and

the cavity during differential casting. Liquid metal can reduce the thermal shock of molding sand, which greatly

reduce the volume of rolled sand for a long time, so the high quality castings can be obtained.
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Fig.1 Schematic diagram of housing
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Fig.2 Schematic diagram of casting modulus
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Fig.3 Gating system, sand mold design and assembly by differential pressure casting
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Fig.4 The material tracer of the casting in the mold filling process during differential pressure casting
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Fig.5 Temperature field distribution during solidification process in differential pressure casting
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Fig.6 Duration from liquid phase to solid phase in

differential pressure casting
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Fig.7 Solidification feeding time in hot spot of casting

by differential pressure casting
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Fig.8 Temperature field in runner system with pouring

by differential pressure casting
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Fig.9 The liquid phase fraction of umbilicus positions on

both sides of the housing, at a certain point during the

solidification process of differential pressure casting
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Fig.10 The liquid phase fraction of the bottom surface of

the housing., at a certain point during the solidification

process of differential pressure casting,
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Fig.11 Distribution of solidification time in different

areas after filling in differential pressure housing
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Fig.12 Temperature field when melt was poured at the

bottom of the cavity by differential pressure casting
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Fig.13 Material tracer at the end of mold filling in

differential pressure casting
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Fig.14 Schematic diagram of upper sand mold of differential

pressure casting lift pipe with hemispheric design
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Fig.16 Material tracer before and after improvement

of bottom runner in differential casting
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