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Phase-Field Models for Solidification and Crystal Growth

Munekazu OHNO

Abstract

The phase-field models developed in the field of solidification and crystal growth are explained with a focus on the models
for dendritic growth in pure substances and alloys. The diffuse interface description, free energy functional, and variational
derivation of phase-field equation with inclusion of anisotropy of solid-liquid interfacial energy are described. In addition,
the essential points of the Kim-Kim-Suzuki’s model and the quantitative phase-field model for alloy solidification are briefly

discussed.
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Dendrite structure

=
=

,_Anmﬂtﬁi £ ﬂlul-LD

k‘—u’ﬁ‘]}(“v\(jj‘g {17 “I‘,IJ\J‘J}_)

=
<

Diffuse interface

+1
) Solid \ Liquid

Spatial coordinate, x

Fig. 1 Diffuse interface description
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