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Stress in a Liquid-Encapsulated Czochralski-Grown Single Crystal

Toshihiro IWAKI, Kunio KOIZUM],
Motofumi SASAKI and Eisyun TAKEGOSHI

The thermal stress during pulling and the residual stress after pulling in a single crystal grown
by the liquid-encapsulated Czochralski (LEC) technique are analyzed by a new method which
changes the numerical solution of temperature to a theoretical one through the use of the least
squares method. The method is proven to be valid. The thermal effect of the liquid encapsulant on
the maximum stress which the crystal undergoes during the growth process is investigated. It is found
that the cross-sectional pattern of a total of twelve resolved shear stresses and the resolved shear
stress direction pattern obtained from the maximum stress agree qualitatively with the dislocation

density and array patterns.
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Thermal diffusivity, x 3. 54x10 °m?s™’
Young' s modulus, E 1. 2x10%GPa
Poisson’s ratio, v 0.3
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Crystal radius, @ dcm
Hypothetical crystal length, L, 20cm
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