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Abstract. This paper employs the hyperbolic tangent function expansion method to
study the exact traveling wave solutions for two models of phase transitions driven by
conﬁgurational forces. The ﬁrst model consists of the partial diﬀerential equations of
linear elasticity coupled to a quasilinear nonuniformly parabolic equation of second order,
which describes the diﬀusionless phase transitions of solid materials and diﬀers the AllenCahn equation only by the gradient term, this model is not conserved in time. The authors
obtain the exact hyperbolic tangent function solutions which are solitary wave solutions
for the ﬁrst model. For the second model, which holds conservation in time and describes
the phase transitions due to interface motion by interface diﬀusion, some standing wave
solutions that only include the space variable are obtained.
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Introduction

Two main types of phase transformations in solid materials can be distinguished, diﬀusion dominated and diﬀusionless transformations. In this paper
we study two models of phase transitions driven by conﬁgurational forces.
The ﬁrst one has diﬀusive interfaces and consists of the partial diﬀerential
equations of linear elasticity coupled to a quasilinear nonuniformly parabolic
equation of second order. It is derived in [1, 2] from a sharp interface model
for diﬀusionless phase transitions and can be considered to be a regularization of that model. However, the integral over the solution is not conserved
in time in the ﬁrst model, so we continue to study the second model that
the conservation holds for the solution. We ﬁrstly formulate these initialboundary value problems in the three-dimensional case and reduce them to
the one-dimensional case, then we mainly study the exact traveling wave
solutions for this two models in one-dimension.
Let Ω ⊂ R3 be an open set. It represents the material points of a solid
body. The diﬀerent phases are characterized by the order parameter S(x, t) ∈

