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Stress Intensity Factor of Semi-infinite Parallel Crack Propagated
with Constant Velocity in Dissimilar Orthotropic Strip
under Out-of-Plane Deformation

Jae-Wan Park, Yong-Su Kwon, Jae-Tack Jeong and Sung-Ryul Choi
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Abstract

Stress intensity factor of semi-infinite parallel crack propagation with constant velocity in
dissimilar orthotropic strip under out-of-plane clamped displacement is investigated. Using
Fourier integral transforms the boundary value problem is derived by a pair of dual integral
equation and finally reduced to a single Wiener-Hopf equation. By applying Wiener-Hopf
technique the equation is solved. Applying this result the asymptotic stress fields near the crack
tip are determined, from which the stress intensity factor is obtained in closed form. The more the
ratio of anisotropy or the ratio of bi-material shear modulus increases in the main material
including the crack, the more the stress intensity factor increases. Discontinuity in the stress
intensity factor is found as the parallel crack approaches the interface. In special case, the results
of isotropic materials agree well with those by the previous researchers.
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Fig. 2 Equivalent crack problem involving out-of
-plane surface loadings
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