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Determination of Stress Intensity Factor for the Crack in
Orthotropic Materials Using the Finite Element Method
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Abstract

The stress intensity factors have been widely used in numerical studies of crack growth direction. However in many
cases, omissive terms of the series expansion are quantitatively significant, so we consider the computation of such terms.
For this purpose, we used the finite element method with isoparametric quadratic quarter-point elements. For examples,
infinite square plate with a slant crack subjected to a uniaxial load is analyzed. The numerical analysis were performed for
the wide range of crack tip element lengths and inclined angles. The numerical results obtained are compared with the

theoretical solutions. Also they were accurate and efficient.

Keywords : orthotropic material, minite element method, stress intensity factor, secondary stress intensity factor,
isoparametric singular element
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a7 3 Inclined crack in orthotropic square plate
under tension.
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¥ 1 Normalized secondary stress intensity factors
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