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Abstract

We consider a phase field model for crack propagation proposed in [1, 2, 3]. We
suppose that Ω ⊂ Rm (m = 2 or 3) is a bounded elastic body without crack. Let
u(x, t) ∈ Rm be the displacement field. The strain and stress tensors are denoted by
e[u] = (eij [u]) and σ[u] = (σij [u]) = Ce[u], where C = (cijkl) is the elasticity tensor.

We introduce the following smooth phase field variable z(x, t) ∈ [0, 1] to represent
the approximate profile of the crack, which satisfies z(x, t) ≈ 1 around the crack and
z(x, t) ≈ 0 for the other region. We suppose that the damaged stress tensor is defined
as σ̃[u] := (1− z)2σ[u]. Our phase field model for crack propagation consists from the
following equations:

−div
(
(1− z)2σ[u]

)
= f(x, t) (x ∈ Ω, t > 0),

α
∂z

∂t
=

(
ε div (γ(x)∇z)− γ(x)

ε
z + σ[u] : e[u](1− z)

)
+

(x ∈ Ω, t > 0),

with suitable boundary and initial conditions. In this talk, some applications of the
above model to thermal stress problem and others will be presented. This talk is based
on the joint works with T. Takaishi, G. Akagi, A. Sayadin, and T. Nakano.
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