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Numerical simulation of calcium fluoride crystals
growth by the VB method
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(1. Beijing Institute of Petrochemical Technology, Beijing 102617 ,China;
2. Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: With Fluent software, specific growth process of large size calcium fluoride crystals by the vertical Bridg-
man method was simulated and calculated. The heat transfer and the melt convection of crystal growth process were
investigated. The difference of the thermal conductivity of solid phase, liquid phase and crucible has effect on axial
temperature profile and axial temperature gradient profile along the centerline of the crucible and radial temperature
profile and radial temperature gradient profile at the solid — liquid interface was analyzed. The results show that the
effect of the melt convection heat transfer becomes weak with continuous crystal growth;The difference of the thermal
conductivity of solid phase, liquid phase and crucible has important effect on axial temperature profile and axial tem-
perature gradient profile along the centerline of the crucible and radial temperature profile and radial temperature gra-
dient profile at the solid — liquid interface ; Rate of crystallization are inconsistent with descent velocity of crucible.
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Tab.1 Physical Properties of Cal,
L7 R FEL Bfe B

CaF, (s) 3200

B (p) CaF, (1) 3200 kg/m’
Graphite 1700
CaF, (s) 2

PR E) CaF, (1) 0.4 W/ (m -« K)
Graphite 50
Cak, (s) 800

PIE(C,) Cal, (1) 800 1/ (kg - K)
Graphite 2050

AR BE (1) CaF, (1) 0.012 kg/ms

Pk R E(B) CaF, 2x107° K!

Kb (AH) CaF, 320000 kg

YEE(T,) CaF, 1653 K

%2 #H Bridgman &K R 505K
Tab.2 Operating parameters for

vertical bridgman system
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HINAR(R) 100 mm
HHBIEE (d) 2 mm
HK (L) 300 mm
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TR (L, ) 300 mm
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Fig. 1 Physical description of vertical bridgman system
of crystal growth and function of the temperature profile at a time
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Fig. 2 Different growth stages of the solid-liquid

interface location and isotherms distribution
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Fig. 4 Axial temperature profile along the centerline of the crucible
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Fig. 6 Radial temperature profile at the solid-liquid interface
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Fig. 7 Radial temperature gradient profile at the solid-liquid interface
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