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Fig. 1 Two-dimensional morphologies of magnesium alloy dendrites
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Fig. 2 Phase-field simulation results of magnesium alloy dendrite microstructures under different convection modes
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Fig. 3 Phase-field simulation results of the coupling growth and movement behaviors for the magnesium alloy dendrite microstructures
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Fig. 4 Three-dimensional morphologies of magnesium alloy dendrite microstructures
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Recent Advances in Numerical Simulation of Solidification Process in Cast
Magnesium Alloys

JIANG Bin, ZHANG Ang, YANG Yan, SONG Jiang-feng, LI Tian, YOU Guo-qiang, PAN Fu-sheng
(National Engineering Research Center for Magnesium Alloys, National Key Laboratory of Advanced Casting Technologies, College of
Materials Science and Engineering, Chongqing University, Chongqing 400044, China)

Abstract:

Magnesium alloys are widely used in automotive and aerospace fields due to its lightweight, high specific
strength, good damping performance, etc. Numerical simulation can be used to control microstructures,
reduce casting defects, improve mechanical properties, and optimize casting process parameters by
reproducing various macro and micro physical processes during the casting process. In this paper, the current
research situations of numerical simulations of dendritic and eutectic microstructures, the casting defects of
segregation, gas hole, hot tearing and so on, and mechanical property prediction have been reviewed, and the
research progress in the numerical simulation aspect of the forming process simulation of cast magnesium
alloy for last two years is further briefly introduced. Finally, the existing problems and the future directions of
the present researches are suggested.
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cast magnesium alloys; numerical simulation; solidification microstructures; casting defects; mechanical
properties; forming process
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