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Analysis of a Partially Debonded Conducting Rigid
Elliptical Inclusion in a Piezoelectric Matrix

WANG Xu, SHEN Ya peng
(Department of Engineering Mechanics, Xi’ an Jiaotong University,
Xi’ an 710049, P R China)

Abstract: A closed form full field solution for the problem of a partially debonded conducting rigid el
liptical inclusion embedded in a piezoeledric matrix is obtained by employing the eight dimensiona
Stroh formalism in conjundion with the techniques of conformal mapping, analytical continuation and
singularity analysis. Some new identities and sums for anisotropic piezoeledric media are also de-
rived, through which real form expressions for the stresses and electric displacements along the inter-
face as well as the rotation of the rigid indusion can be obtained. As is expected, the stresses and
electric displacements a the tips of the debonded part of the interface exhibit the same singular be-
havior as in the case of a straight Griffith interface crack between dissimilar piezoelectric media. Some
numerical examples are presented to validate the corredness of the obtained solution and also to illus-
trate the generality of the exact solution and the effeds of various electromechanical loading condi-
tions, geometry parameters and material constants on the distribution of stresses and electric displace-

ments along the interface.

Key words: holomorphic function; Stroh formalism; conformal mapping; conducting rigid elloptica

inclusion



