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Effect of interface energy anisotropy on the dendritic
growth in directional solidification™

Zhang Yun-Peng'?)  Lin Xin"”" Wei Lei') Peng Dong-Jian")
Wang Meng1> Huang Wei—Dongl)

1) (State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)
2) (Beijing Hangxing Technology Development Co. Ltd., Beijing 100013, China)

(Received 11 October 2012; revised manuscript received 21 May 2013 )

Abstract

The dendritic growth patterns in directional solidification with different amplitudes of solid-liquid interface energy anisotropy
were investigated using the two-dimensional cellular automata (CA) model. It is shown that when the preferred growth direction of the
crystal was the same as the direction of thermal gradient, the solidification pattern would transform from seaweed to dendrite with the
increase of amplitude of interface energy anisotropy. The amplitude of interface energy anisotropy could also influence the morphology
of dendritic tips. As the amplitude of interface energy anisotropy increased, the dendritic tip radius, the liquid concentration ahead
of the tip and the tip undercooling decreased. A power law relationship evisted between the stability parameter of dendritic tip and
the amplitude of interface energy anisotropy in directional solidification. The primary arm spacing changed little with the increase
of interface energy anisotropy. When the angle between the preferred growth direction of the crystals and the direction of thermal
gradient was-40°, and the amplitude of interface energy anisotropy increased, the solidification pattern would transform from seaweed
to degenerated dendrite and finally to tilted dendrite.

Keywords: cellular automata model, dendrite, interface energy anisotropy
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