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Improved Mathematical Model for the Multi- Field Coupling Growth
Process of Multi-Compound Crystal by Vertical Bridgman Method

LuJun', Li Heng', Su Yanbing' , Ba Bofeng' , Wang Yueshe' , Wang Guoxiang'?, Guo Ligin
(1. State Key Laboratory of Multiphase Flow in Power Engineering, Xi' an Jiaotong University , Xi' an 710049 , China;
2. Department of Mechanical Engineering, The Universty of Akron, Akron 44325, USA)

Absract: The Boussinesq linear hypothes's used in pseudo- steady-state model (PSSM) for multi-
compound crystal growth by vertical Bridgman method was amended. Based on Taylor expanson
of melt density, a nonlinear densty function coupling with temperature and concentration was de-
duced. Theimproved PSSM can reveal the norrlinear physcal mechanism of crystal growth more
effectively. Moreover , the boundary conditionsfor improved PSSM were determined clearly , and
thus a completed multi-field coupling mathematical model for multi-compound crystal growth
process was proposed. The improved PSSM and the exact thermal properties of multi-compound
crystal obtained provide a sound foundation for quantitative multi-filed coupling numerical s mula
tion of crystal growth process.
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