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Influences of Marangoni Effect on Solidification
of Curved Interfaces With Constant Curvature

HU Guoe-hui, ZHOU Zhe wei
(Shan ghai Institute of Applied Mathematics and Mechanics, Shanghai University ;
Shanghai Key Laboratory of Mechanics in Energy and Environment Engin eering,

Shanghai 200072, P.R . China)

Abstract: The asymptotic method and phase field simulation were applied to study the influences of
variation of the surface tension with temperature on the movements of solid liquid interfaces in the so-
lidification process of spherical and cylindrical nuclei respectively. Results indicate that Marangoni ef
fect will increase the critical nucleation radius, slow up the movement of interface. The tip speed of
dendrite decreases linearly with Marangoni number for melt without convedion. The results of phase
field simulation are qualitatively in accordance with that of asymptotic method.

Key words: solidification; phase field simulation; Marangoni effed; asymptotic method; crysta
growth



