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Adaptive Phase-Field Simulation during Grain Growth
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Tomohiro TAKAKI, Faculty of Maritime Sciences, Kobe University, Kobe
Yoshihiro TOMITA, Graduate School of Science and Technology, Kobe University, Kobe

Efficient adaptive finite element technique, in which fine meshes are restricted around the grain boundaries, is
applied to phase-field simulation of grain growth. The computing speeds for each step are improved with progress
of simulation, because the number of finite elements is reduced with increasing of time steps due to the reduction
of area for grain boundaries which is induced by the grain rotation and the movement of grain boundary.
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Fig. 2 Initial mesh pattern and initial orientations
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Fig. 3 Time evolution of adaptive meshes, grain bound-
aries, and orientations. (a) 100, (b) 800, (c) 1600,
and (d) 4000 steps
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Fig. 4 Variations of the number of finite elements
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Fig. 5 Variations of orientations for each grain
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