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Numerical Simulation of Small Plane Dendrite Growth in Directionally Solidified Polysilicon
Based on LBM-CA Coupling Mode

MA Wang, CHEN Hongjian, WANG Jia, LI Ri
(School of Materials Science and Engineering, Hebei University of Technology, Tianjin 300130)

Abstract: To investigate the growth of high anisotropic planar dendrites, the growth process and the shape of silicon planar dendrites
considering both dynamic anisotropy and interfacial energy anisotropy were simulated by a lattice Boltzmann method coupled based
on a cellular automata (LBM-CA) model. The related dynamic anisotropic equation was proposed and verified. The effects of
interfacial energy anisotropy, dynamic anisotropy and undercooling on the growth of planar dendrites were analyzed. The results
show that the planar dendrites exhibit more intense anisotropy than non-planar dendrites, the anisotropy of planar dendrites increases
with the increase of interfacial energy anisotropy coefficient, and the anisotropy of planar dendrites increases significantly with the
growth rate and partial orientation loss. The planar dendrites grow, and the anisotropy and orientation loss increase with the increase
of undercooling. The growth rate, length and number of secondary dendrite arms increase with the increase of kinetic anisotropy.
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Fig. 1 Kinetic anisotropy equation g(¢)
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(a) Dendrite morphology

(b) Local morphology of faceted dendrites
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Fig. 3 Silicon faceted dendrite growth shape at 0.12 s moment
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