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Critical Stress for a Crack in Orthotropic Material under Biaxial
Loading

Won-Kyun Lim and Hyoung-Seok Cho
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Abstract

The problem of an orthotropic material with a central crack is studied. The material is subjected to
uniform biaxial loading along its boundary. The normal stress ratio theory is applied to predict fracture
strength behavior in cracked orthotropic material. The dependence of the critical stress with respect to
the biaxial loading and the crack orientation is discussed. Our analysis shows significant effects of
biaxial loading on the critical stress. The additional term in the asymptotic expansion of the crack tip
stress field appears to provide more accurate critical stress prediction.
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Fig. 1 Infinite center cracked plate under biaxial

loading
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