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Macro/Micro Modeling of Casting Process of
Magnesium Alloys

XIONG Shoumei, JIN Tao, HAN Zhiqgiang
(Department of Mechanical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The interfacial heat transfer behavior in high pressure die casting( HPDC) process of magnesium alloy was
firstly studied. The interfacial heat transfer coefficient (IHTC) was determined by the inverse heat transfer estimation
method and the influence of the processing parameters and the solidification process on the IHTC of HPDC process was in-
vestigated. A thermal boundary condition model for the HPDC process of magnesium alloy was finally developed so that the

solidification process of high pressure die cast magnesium alloys could be accurately predicted. Besides, a nucleation mod-
el of magnesium alloy for the HPDC process was established by experimentally studying the solidification microstructure of
magnesium alloy HPDC process and the cellular automaton( CA) was used to model the crystal growth of magnesium alloys
to predict the solidification structure. The three dimensional morphology of the dendrite growth of magnesium alloys was al-

so studied by using phase field method.
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Fig. 1 Phase field simulation result of 3D directional dendrite morphology by Kobayashi model (a), free growth dendrite morpholo-

gy by Warren alloy model (b), and phase field simulation result controlled by two anisotropic parameters( c)
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Fig. 2 3D phase field simulation result of single crystal and polycrystal of a-Mg with cph stucture
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Fig. 12 Simulation results and metallographic photos of a single equiaxed crystal growth(a) (b) and poly — equiaxed crystals growth (¢) (d)

of AZ91D magnesium alloy
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Fig. 13  Simulation results of the columnar dendritic growth of directionally solidified AZ91D magnesium alloy, the angle between the direc-

tion of the dendrite crystal growth and the direction of the temperature gradient is 0 (a) and 7/3(b)
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Fig. 14

3D simulation results of an equiaxed crystal morphology of AZ91D magnesium alloy at the beginning of solidfication (a) and fully

developed crystal (b), schematic diagram of 2D solute field of dendrite crystal on the base plane perpendicular to the ¢ - axis

(¢), and the metallographic photo of AZ91D sample of permanent mold casting proess (d)
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