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ABSTRACT The thermal stress field evolution during CdZnTe single crystal growth by using vertical
Bridgman method was simulated with the thermal elastic model. The influence of the thickness of the
graphite film plating on the inner wall of quartz crucible on the thermal stress was investigated. The
results show that the thermal stress at the contact place between the edge of the crystal and the inner
wall of quartz crucible is much larger than that in the center of the crystal. In addition, there are two
maximal stress regions: the bottom of the crystal and the top below the liquid/solid interface. The
maxium stress values increase rapidly during the solidification, and then increase slowly during cooling
process. The increase of the graphite film thickness can decrease the thermal stress at the edge of the
crystal obviously, but hardly affect the thermal stress in the center of the crystal. When the growth of
the crystal achieved about 85%, the maximal thermal stress of the crystal grown with graphite coated
crucible is less than 55% of that with pure quartz crucible.
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Fig.1 Vertical Bridgman crystal growth system
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Table 1 Physical properties of CdZnTel12:13]
Property Temperature Polynomial

Conductivity, ¢, W/(K-m) 500 K< T <1200 K
1200 K< T <1364 K
T >1364 K

Specific heat, cc, J/(kg-K) 298 K< T <1600 K

5.377-2.263%x103 T
—38.3146.78%x 1072 T-2.81x10-372
9.987-5.676% 103 T

177.841.663x1071 T — 6.607 x 107572 4 1.703 x 10~873

Density, pc, kg/m? 5680
Heat of fusion, AHc, J/kg 1364 K 209000
Expansion coefficient T >525 K 6.3629x 10~
Young’s modulus, G, Pa - 3.98x 101!
Poisson ratio, vc - 0.459
Melting point, T, K - 1364
® 2 muxytsy
Table 2 Physical properties of quartz[13]
Property Temperature Polynomial

Conductivity, kq, W/(K-m) 298 K< T <1600 K

Specific heat, ¢q, J/(kg'K) 298 K< T <1600 K

Density, pq, kg/m?> -

1.2541.05% 10737 — 3.95 x 10~ 773 + 7.33 x 10~1173
760+0.634 T-2.39x10~ 472 4+ 2.22 x 107873
2200

Expansion coefficient T <1250 K 4.028%x1077 4 5.466 x 107107 — 4.623 x 1071372
T >1250 K 3.637x1077
Young’s modulus, Gq, Pa - 7.17%1010
Poisson ratio, vq - 0.16
*® 8 ARz 11
Table 3 Physical properties of graphite[7‘12]
Property Value
Conductivity, kg, W/(K-m) 120
Specific heat, cg , J/(kg-K) 712
Node 808
Density, pg, kg/m? 1900 £
E=Es
Expansion coefficient 1.5x1076 H Edge
Young’s modulus, Gg, Pa 1.4x1010
Poisson ratio, vg 0.3 —Center
- N p e N = Mid-radius
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Fig.3 Thermal stress fields in the crystal and cru-
cible during vertical Bridgman crystal growth for
graphite film thicknesses of 0 pm (S1), 250 um
(S2), 500 pm (S3) and 3000 pm (S4). (The unit of
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