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Consider an elastic problem of phase transformation in an inclusion G, located in an infinite
isotropic elastic solid. Let us suppose that the phase transformation can be described by the eigenstrains

eg,j(x) (eﬂ(x) =0,x ¢ G). We denote the elastic constants by A, and p,. The total strains can be
written as

ey(x) = b (x) + ek (x) (1)
where eg (x) are elastic strains.

Let us introduce the tensors

Gf(x) = hy0(0)3;; + 2uye (X) 5 oh(x) = hyOP (x)8;; + 2uel (x) @)
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Here 0(x) = Zekk(x), 0" (x) = Zeﬁk(x).
k=1 k=1
It is shown that the tensor c% (x) is calculated by the formulae
aTil‘( (x—y)
0§ (x) = [0l (y)dy 3)
G m

where Ti? (x) is the stress tensor related to the concentrated loads, T,»k (x) +6;,6(x) =0, summation by

i,
the repeated indices is supposed here and later on.
The tensor of actual stresses o;;(x) is expressed by means of the tensors GS (x) and G}}(X) as

follows o;(x) = G% (x)— 05 (x).
If ef(x)=const,x G, and as a consequence of(x)=const,x €G, then the problem is

reduced to the case considered by Eshelby, and formulae (3) are reduced to the formulae, obtained by
Eshelby

0§ = [TEx =y dSy, () =0l (¥) )
3G
Here n(y')=(n;(y"),n,(y),n5(y")) is a unit outward normal to G at y' €dG and

op,(x)=cp, =const,xeG.

It is interesting to note that when the domain G tends to two-dimensional surface the actual
stresses tend to zero outside G. This fact probably denotes that the Eshelby model is not appropriate for
the description of the process of second phase growth.

When G is an elliptical cylinder the explicit analytical expressions are obtained for ;;(x) both
inside and outside G. This problem was solved by Eshelby but the explicit expressions for stresses
outside G were not obtained.

At the next step we apply the equivalent inclusion method for solving the inhomogeneous
problem for the inclusion G of arbitrary shape. Let us suppose that elastic constants of the inclusion are

A; and p; and at the infinity constant deformations ei’;‘ are applied. Using the generalized Eshelby

method we reduced the problem to the following system of integral equations inside the inclusion



H_MG?j(X)‘i‘ HM(VM _VI) ®O(X)8ij —

B pi(l+ v =2vy)
=- —aTi}((X_Y) Km0 My (Vv — V) 0 0
i i oxy (ul SO v —2vyg) O Vom = i) Ay )

s [Tyl o - dhonks,, x<G
oG

Here Ti}‘(x) is the stress tensor for concentrated loads in a homogeneous solid with elastic moduli A,
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and pyp, o5 =A078; +2ppe, o = Ay 078, + 2puyey, 00 = Zekka
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tA () =0 (Y), 0 () = o (¥), of (x) = , (%) =0 (x) + o} (x), 0(x) is
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the actual stress tensor, Go(x) = chﬂk (x), vy and vy are Poisson’s ratios for the inclusion and matrix,
k=1

respectively.

When G is an elliptical cylinder the explicit analytical expressions are obtained for the actual
stress tensor Gj(x). The problem for the elliptical inclusion was solved about 50 years ago but the
explicit expressions for the stresses outside the inclusion were not presented.

The problem of phase transformation of the domain G which can be described by the

eigenstrains eg (x) and the change of elastic moduli from Ay, py to A;, W is considered too. A

system of integral equations relatively components of the stress tensor inside the inclusion, which is
similar to the system (5) is constructed. When the inclusion is an elliptical cylinder the explicit
analytical expressions for the stress tensor both inside and outside the inclusion are obtained for this
problem also.



