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Numerical Simulation of Shrinkage Porosity Formation of
Cast Magnesium Alloy Casing in Solidification Process

Chen Dan, Kang Fuwei, Liu Dongrong, Guo Erjun, Wang Liping
(School of Materials Science and Engineering,Harbin University of Science and Technology,
Harbin 150040)

Abstract: According to the sand casting solidification principle, using AnyCasting software to study
ZMb5 alloy solidification process of sand casting numerical simulation. ZM5 machine is based on the
three-dimensional modelling.After the design model, importing the model into AnyCasting software,
using the meshing function of software to finish casting for grid, and the casting model is completed.
Then, we determine the casting process parameters of casting, fill the mold,simulate the solidification
process, forecast and analysis of defects, complete the ultimate goal of process optimization. The
simulation results show that when pouring temperature is 750 degrees Celsius and material of chill is
iron, solidification process of magnesium alloy thin-walled parts is easy produce macro shrinkage or
shrinkage defect,etc. When filling temperature is down to 690 degrees Celsius and materials of chill is
copper alloy, the defects of thin-walled magnesium alloy casing tend to significantly lower, or even
disappearing. Thus reasonable casting process for production will improve product rate of castings.
Keywords:cast magnesium alloy; AnyCasting; solidification process; shrinkage porosity
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Fig.1 Three-dimensional solid model of cast magnesium alloy casing
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Fig.2 Technology drawings of adding the chill
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Tab.1 Uniform mesh generation of cast magnesium alloy casing
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Tab.2 Definition of the casting material

o Bt A E b

ZM5 R4 T-32 [ER S AZBL1A) S

VS (Y VIEEE WA ImITIR R AR TG i VIMEHL
RIS (T 750 610 490 25

R 3B ADNESHL

Tab.3 Thermal parameters of chill
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Fig.3 Solidification sequence and temperature distribution of cast magnesium alloy casing
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Fig.4 Possible location and size of shrinkage defects
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Tab.5 Casting process improvement program
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Tab.6 Improved thermal parameters of improved chill
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Fig.5 Solidification sequence and temperature distribution of improved cast magnesium alloy casing
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Fig.6 Possible location and size of shrinkage defects after improved cast magnesium alloy casing
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