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Analysis for Anisotropic Elastic Body with Two Elliptical Holes Subjected to In-Plane and Out-of-Plane
Shear Loadings, and Computation of Stress Intensity Factors
Takeshi TANE, Toru SASAKI, Taisei IKEGAMI and Takeshi UCHIDA

Abstract

The value of fracture toughness has been used as one of a design guideline to evaluate the brittle failure of a material. For this reason, analytical
solutions of fracture toughness was obtained by many researchers for several arbitrary loadings, in a way that is based on two-dimensional elastic
theory for the isotropic body. On the other hand, anisotropic material such as CFRP is used as a structural material in the aerospace industry, and
used amount of it is continued to increase. However, few evaluation for fracture toughness of an anisotropic elastic body is reported, except for the
inquest if delamination of CFRP. Therefore, analytical solution for the anisotropic media with two elliptical holes is shown in this paper. As a
special case, by approaching minor axis to zero, its hole can be treated as a crack with a two times length of its major axis. Thus stress intensity
factors for both crack tips can be evaluated analytically. Several numerical examples related stress and displacement distribution, stress intensity
factors are shown by some diagrams, contour diagrams or tables, and some of these examples are compared with existing result.
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