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Basic Solution of Two Parallel Non-Symmetric P ermeable
Cracks in Piezoelectric Materials

ZHOU Zhen-gong', WANG Biao®
(1.Center for Composite Materials, Harbin Institute of Technology ,
Harbin 150001, P.R . China;
2.School of Physics and Engineering, Sun Yat-Sen University,
Guangzhou 510275, P.R . China)

Abstract: The behavior of two parallel non- symmetric aacks in piezoelectric materials subjected to
the anti-plane shear loading is studied by the Schmidt method for the permeable aack electric bound-
ary conditions. Through the Fourier transform, the present problem can be solved with two pairs of
dual integral equations in which the unknown variables are the jumps of displacements across crack
surfaces. To solve the dual integral equations, the jumps of displacements across aack surfaces were
directly expanded in a series of Jacobi polynomials. Finally, the relations between electric displace-
ment intensity factors and stress intensity factors at aack tips can be obtained. Numerical examples
are provided to show the effect of the distance between two aacks upon stress and electric displace-
ment intensity factors a arack tips. Contrary to the impermeable aack surface condition solution, it
is found tha electric displacement intensity fadors for the permeable aack surface conditions are
much smaller than those for the impermeable crack surface conditions. At the same time, it can be

found that the cradk shielding effect is also present in the piezoelectric materials.

Key words: piezoeledric materials; parallel non-symmetric adacks; the dual-integral equations, in
tensity factor



