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ABSTRACT

The study of inclusions plays an important role in the development of advanced materials for
aerospace, marine, automotive and many other applications. The presence of inclusions in
engineering materials affects or disturbs their elastic field at the local and the global scale,
thus the research on inclusions is helpful to understand the mechanical properties such as
strength, fatigue and failure of materials, and it is of great significance to improve the quality
and performance of the materials. This thesis studies the inhomogeneous inclusion problems
with arbitrary shape and arbitrary eigenstrain in the infinite and finite matrix plane . The
main research contents and results of this thesis can be summarized as follows:

(DIt studies the inhomogeneous inclusion problem with arbitrary shape and arbitrary
eigenstrain in the infinite plane. Based on the principle of equivalent eigenstrain, the
problem is transformed into the corresponding homogeneous inclusion problem, and the
general solution of inhomogeneous inclusion is constructed from the general solution of the
homogeneous inclusion problem. Further, the problem of non-uniform symmetrical
dilatational eigenstrain in infinite plane is studied, and the analytical solution of this problem
is also given. It can be seen from the results that when the symmetrical dilatational
eigenstrain is reduced to the uniform eigenstrain, the results are consistent with those
obtained by Eshelby.

(2)The solution for homogeneous inclusion problem with arbitrary shape and arbitrary
eigenstrain in the finite plane is presented. By the superposition principle, the original
problem is composed into the homogeneous inclusion problem with arbitrary shape and
arbitrary eigenstrain in the infinite plane and the general elasticity problem with boundary
conditions. Also, the correctness of the decomposition is proved, and accordingly the general
solution of this problem is derived.

(3)The inhomogeneous inclusion problem with arbitrary shape and arbitrary eigenstrain in
the finite plane is studied at last. By virtue of the principle of equivalent eigenstrain, the
problem is transformed into the corresponding homogeneous inclusion problem , and the
general solution of inhomogeneous inclusion is constructed from the general solution of the
homogeneous inclusion problem. Moreover, the analytical solution of circular
inhomogeneous inclusion problems with non-uniform symmetrical dilatational eigenstrain in
the finite plane is also obtained. Then the analytical solution is used to study the interference
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ABSTRACT

fit of the thick cylinder. It can be seen that the results obtained here are same as the results
from classical elasticity.

In summary, the general solutions to the inhomogeneous inclusion problems with arbitrary
shape and arbitrary eigenstrain in the infinite and finite matrix plane are derived by
employing the principle of equivalent eigenstrain and superposition in this thesis. And, It
applies the results to the study of corresponding circular inhomogeneous inclusion problems
with non-uniform symmetrical dilatational eigenstrain.

KEY WORDS: Arbitrary shape; Arbitrary eigenstrain; Inhomogeneous inclusion; The principle of
equivalent eigenstrain; Superposition principle

TYPE OF THESIS: Theoretical Research
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