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Analysis of Microgravity on Silicon Melt Convection

AN Tao, GAO Yong, LI Yang, ZHANG Chuang
(Faculty of Automation and Information Engineering, Xi’ an University of Technology,Xi’ an 710048 , China)
Abstract: Taking 18 inches crucible (6 inches mono-crystal furnace) as the research object, basing on
the finite element analysis method, using RNG k - e turbulence model , the authors simulate and analysis
two-dimensional natural convection of the silicon melt in different liquid surface height , the effect of
transverse magnetic field on natural convection, and optimize magnetic field. The results show that with
the liquid surface height declining, silicon melt convection situation gradually becomes weak , the average
flow velocity decrease by nearly three quarters when liquid surface height drops from 230 mm to 140 mm
down; transverse magnetic field can effectively restrain silicon melt convection, the convection can be ob-
viously inhibited when the magnetic induction control in 0.4 T to 0. 8 T; basing on the premise that the
convection in silicon melt fully inhibit, the changing rule of the magnetic field strength in different liquid
surface height can be known.
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Fig.1 General structure of CZ furnace
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Fig.2 The vector diagram of natural convection
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Fig.3 The influence of the temperature between crucible

bottom and surface in different liquid height
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Fig.4 The influence of maximal velocity and average velocity

vector diagram in different liquid height
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Fig.5 The influence of maximal velocity and average

velocity vector diagram in different magnetic field strength
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Tab. 1 The magnetic field strength in different liquid height

H/mm Vmax /(107> m/s) B /T
230 0.574 0. 80
200 0.598 0.78
180 0.582 0.52
140 0.591 0.23
80 0.576 0.10
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