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A SOLUTION OF APERMEABLE MODE- CRACK INA
PIEZOELECTRIC MATERIAL

LIU Shu-hong*? , ZHANG Zhi-guo? , ZOU Zhen-zhu™?
(1. Department of Civil Engineering, Northern Jaotong University, Beijing 100044, China)
(2. Department of Mechanics and Engineering Science, Shijiazhuang Railway Institute, Shijiazhuang 050043, China)

Abstract: By complex potentials, a crack embedded in an infinite piezoelectric material under a far-field
antiplane mechanical load and a far-field inplane electrical load is analyzed using permeable boundary condition.
A closed-form solution of stress and electric fields is obtained. It is shown that the electric field is nonsingular in
front of the crack tip, while the strain intensity factor, stress and electric displacement are of 1/2 order singularity.
The energy release rate is always positive.
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Fig.1(a) Far-field mechanical and electrical loads in the z-plane
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Mapping the crack onto aunit circleinthe ¢ -plane
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Fig.2 Relation of coordinate transformation
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Fig.3 Energy releaserate for cases 1 and 4
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