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ABSTRACT Based on the crystallographic structure and preferential growth direction of hep crystal,
a physical model of dendrite growth for the cast magnesium alloy was founded and a new stochastic
simulation method named virtual growth center calculation model was proposed. Considering dendrite
growth kinetics, anisotropy of grain growth and secondary dendrite arm coarsening, the present model
adopted dendrite shape functions to reveal the evolution of primary and secondary dendrite arms. A
coordinate transformation technique was introduced to calculate the cell capture of growing dendrites
with arbitrary orientations rapidly and accurately. Coupled with the calculation of microscopic solute
concentration, the growth morphology of dendrites and solute distribution can be simulated accurately.
Applications to the Mg—-Al base alloys show the proposed model to be correct.
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Fig.2 Schematic of virtual growth center model of dendrites
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