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Phase-Field Simulation of Solidification using Adaptive Finite Element Method
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Phase-field method is successfully applied to the study of the solidification. Since the method must
allow the continuous of the phase-field inside the narrow solid-liquid interface, very fine meshes are
needed. In this study, the adaptive finite element method is introduced in order to conduct the
phase-field simulation efficiently. The degree of freedom of the hanging node, which occurs on the
side of an element, is eliminated by conducting the matrix operation.
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Fig. 1 Element refinement and coasening
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Fig. 2 Time evolution for isothermal solidification
simulation (7T = 1577.4K const., A = 0.85,
co = 0.4 at. frac.)
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Variations of the number of elemetns and
CPU time versus the number of elements
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Cut off domain to conduct
simulation efficiently
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Fig. 4 Time evolution for directional solidification
simulation
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Fig. 5 Variations of the number of elemetns and
tip velocity O
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