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Determination on Elastic Fields Induced by Non-Elastic Shear Deformation
with an Elliptic Inhomogeneity in Transversely Isotropic Media
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Abstract: The elastic fields induced by non-elastic shear deformations with an elliptic inhomongeneity em-
bedded in the transversely isotropic matrix were presented. Conformal transformation and complex func-
tion method for anisotropic elastic media were used to determine the strain energy in the inhomongeneity,
the stress distributions in the matrix at the interior boundary of the inhomongeneity and corresponding
strain energy in the matrix. Further, two characteristic shear strains associated with the equilibrium
boundary of the inhomongeneity were obtained by the use of principle of minimum strain energy, and the
analytical solutions for the elastic fields were thus derived. The present solutions are proven to satisfy the
continuity conditions for normal and shearing stresses on the surface of the ellipse, and can be applied to
analysis the fracture behavior of such composite materials.
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