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Control of Oscillatory Czochralski Convection by ACRT

Jung-Il Choi and Hyung Jin Sung
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Abstract

Accerelated Crucible/Crystal Rota-
B 7123} 7|4), Single Crystal Growth(gb7d = A=),
Jo}), Crystal/Melt Interface Homogeneity (7 A /-2

A numerical study was made of the control of transient oscillatory flow modes in Czochralski
convection. The reduction of temperature oscillation was achieved by changing the rotaion rate
of crystal rod, Qs= Q{1+ As sin(2xafs/tot)). The temporal behavior of oscillatioy flow was
scruntinized over broad ranges of two parameters, i.e., the rotation amplitude (As<0.5) and the
nondimensional frequency (0.9<f;<1.5). The mixed convection parameter was ranged 0.225<
Ra/PrRe*<0,929, which encompassed the buoyancy-and forced-dominant convection regimes.
Computational results revealed that the temperature oscillations could be reduced effectively by
a proper adjustment of the control parameters. The uniformity of temperature distribution near
the crystal rod was examined. The control of oscillatory flow modes was also made for a realistic,

low value of Pr.
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Table 1 Properties of the fluid
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Propeties and

Silicon oil

Munakata?

dimensions
Density (o) 971 (kg/ m®) 5. 7% 10°(kg/ m®)
Kinematic viscosity (2) 5x107*(m?/s) 4,9x107" (m?/s)
Volumetric coefficient (5) 9,.5x1073 (K™Y 1L9x1074K™Y

Thermal diffusivity («)

1.1x107"(m?/s)

7.2X107°(m?/s)

Crucible radius(R¢)

Crystal radius (Rs)

Crucible height (H)
Temperature difference (AT)

5.0x 1073 (mm)
2.5%107° (mm)
10><1O 2(mm)
10(K)

7. 751072 (mm)

3. 88 X107 % (mm)

3. 88 %107 % (mm)
40(K)
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