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Abstract
The nonlinear Allen-Cahn equation is an important phase field simulation model in materials science.
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It is used to describe the phase separation process of binary alloys at a certain temperature and
has been widely used in many scientific fields. The previous work mainly considers the solution on
the rectangular region. In this paper, the effective numerical method is used to solve the equation
on a circular region. First, the Laplacian operator in Allen-Cahn equation is written as the form of
polar coordinates. Then, the central difference method is used to carry out spatial discretization in
the space direction r and 0 respectively, and the numerical solution on the grid is expressed in
matrix form by using large sparse linear system. In the implementation of time discretization, the
integral factor method combined with Krylov subspace method was used to solve the problem. Fi-
nally, numerical experiments are given.
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Figure 1. Numerical solution of the case ¢, =3.53x107,¢, =1.18x107",£, =2x10""
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