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Abstract

In this article, elastodynamic stress analysis is investigated in a non-homogeneous orthotropic
layer that is reinforced by a piezoelectric layer and weakened by a cavity and several cracks.
The loading is dynamic and out-of-plane, and the medium is modeled as linearly elastic. To
analyze the effect of discontinuities, the Volterra dislocation method is used, which is
considered an effective method for studying media containing cracks and cavities. First, the
dislocation response is obtained by solving the governing equation, applying boundary and
continuity conditions, and using the Fourier transform in the non-homogeneous medium. This
part is one of the most complex stages of the analysis due to the presence of inhomogeneity and
interlayer boundaries. Then, the stress field caused by the dislocation is extracted and using
Buckner's principle, the system of integral equations for the cracks and cavity is formulated.
These equations are Cauchy-type singular and are solved numerically. After obtaining the
dislocation distribution, the stress intensity factors at the crack tips and the stress distribution
around the cavity are calculated. These results play an important role in predicting the
mechanical behavior and engineering design of multilayered structures.

Keywords:
Volterra Dislocation Method; Elastodynamic Analysis; Multiple Cracks and Cavity; Non-
Homogeneous Orthotropic Half-Layer; Piezoelectric Materials
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