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Table 1 ~ Comparison between the present results and the results by Tavakoli

type present result result by Tavakoli error 8 /%
C /Wb 1.2E-4 1.2E-4 0
S /Wb 8.8E-6 8.6E-6 2.3
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Table 2 Material properties used in calculations

parameter YAG melt YAG crystal Ir copper 7x0, Ar water
density p /(kg-m™) 3 600 4300 22 650 8978 4133 998.2
specific heat ¢, /(J-kg™-K™") 800 390 130 381 519 520 4182
thermoconductivity A /(W+m™-K™!) 4 10 15 387.6 10 0.6
emissivity & 0.3 0.9 0.3 0.35 0.5
dynamic viscosity u /(kg-m™s7')  0.046 8 2.24E-5 0.001
electro conductivity o /(S+m™") 1.72E6 5.9E7
thermal expansion coefficient 8 /K™ 1.8E-5
melting point T, /K 2243

surface tension coefficient
-3.5E-5
dy/dT/(N-m K1)
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Numerical Simulation of the Micro-Pulling-Down
Method for YAG Crystal Growth

QU Jing-jing', ZENG Zhong', QIAO Long', DING Yu-chong’, FU Chang-lu’
(1. Department of Engineering Mechanics, College of Aerospace Engineering ,
Chongqing University, Chongqing 400044, P.R.China;

2. Material and Equipment Center, The 26th Research Institute, China Electrowics
Technology Group Corporation, Chongqing 401332, P.R.China)

( Contributed by ZENG Zhong, M. AMM Editorial Board)

Abstract: The global numerical simulation was performed for the YAG crystal growth with the
micro-pulling-down method. The induction heating, the convection of both gas and melt and the
heat transfer of solid/melt/gas were solved simultaneously. In the melt zone, buoyancy convec-
tion and thermocapillary flow were considered. In order to uniformly discretize the controlling
equations with the finite volume method, the electromagnetic field was modelled with the com-
plex function method, and the computation of the electromagnetic field was verified with the
results from the stream function method. Both the temperature and flow fields in the global fur-
nace (including gas and melt) were investigated. As for the low temperature gradient at the sol-
id-liquid interface, the effects of the afterheater was parametrically investigated. This work is

useful for the optimal design of crystal growth furnaces.

Key words: micro-pulling-down method; induction heating; numerical simulation
Foundation item: The National Natural Science Foundation of China(11572062)

5| AZ<3z/Cite this paper:

JEEH, G, e, TEE, ATER MNHIE YAG SR RBUERIL I ). BB R, 2016,

37(6) : 574-583.

QU Jing-jing, ZENG Zhong, QIAO Long, DING Yu-chong, FU Chang-lu. Numerical simulation of the
micro-pulling-down method for YAG crystal growth[ J|. Applied Mathematics and Mechanics, 2016,
37(6) . 574-583.



