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Electroelastic Interaction Between a Piezoelectric
Screw Dislocation and a Circular Inhomogeneity
With Interfacial Cracks

LIU You wen, FANG Qi hong
( Department of Engineering Mechanics, Hunan University, Changsha 410082, P.R. China)

Abstract: A piezoelectric screw dislocation in the matrix interacting with a circular inhomogeneity
with interfadal cracks under antiplane shear and in plane electric loading a infinity was dealt with.

Using complex variable method, a general solution to the problem was presented. For atypical case,

the closed form expressions of complex potentials in the inhomogeneity and the matrix regions and the
electroelastic field intensity factors were derived explicitly when the interface contains single arack

The image force acting on the piezoelectric screw dislocation was calculated by using the perturbation
technique and the generalized Peach Koehler formula. As a result, numerical analysis and discussion
show that the perturbation influence of the interfacial aack on the interaction effects of the dislocation
and the inhomogeneity is significant which indicates the presence of the interfacial aack will change
the interaction mechanism when the length of the arack goes up to a aitical value. It is also shown
that soft inhomogeneity can repel the dislocation due to their intrinsic eledromechanical coupling be-

havior.

Key words: piezoelectric material;, image force; interfacial crack; screw dislocation



