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A PERMEABLE CRACK IN FUNCTIONALLY GRADED
PIEZOELECTRIC/PIEZOMAGNETIC MATERIALS "

Sun Jianliang Zhou Zhengong?  Wang Biao
(Center for Composite Materials, Harbin Institute of Technology, Harbin 150001, China)

Abstract In this paper, the behavior of a crack in functionally graded piezoelectric/piezomagnetic materials
subjected to an anti-plane shear loading is investigated. To make the analysis tractable, it is assumed that the
material properties vary exponentially with distance vertical to the crack. By using the Fourier transform, the
problem can be solved with the help of a pair of dual integral equations in which the unknown variable is the
jump of the displacements across the crack surfaces. These equations are solved using the Schmidt method.
Numerical examples are provided to show the effect of crack length and parameter (I describing the effects of
functionally graded materials upon the stress, the electric displacement and the magnetic flux intensity factor

of the crack.

Key words crack, functionally graded piezoelectric/piezomagnetic materials, Schmidt method, dual integral

equations

Received 13 October 2003, revised 15 October 2004.

1) The project supported by the National Natural Science Foundation of China (50232030, 10172030), the Natural Science Foun-
dation with Excellent Young Ivestigators of Heilongjiang Province (JC04-08) and the Natural Science Foundation of Heilongjiang
Province (A0301).

2) E-mail: zhouzhg@hit.edu.cn



