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Stress Intensity Factor of Single Edge Cracked Plates Considering Materials and
Geometry of Patch by p-Convergent Partial Layerwise Model
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Abstract

This study investigated that the stress reduction of single edge cracked plates with patch repairs according to different type of
patching such as material, size and thickness of patch and adhesive as well as single sided or double sided patches. As a numerical
tool, the p—convergent partial layerwise model has been employed. The proposed model is formulated by assuming piecewise linear
variation of in—plane displacement and a constant value of out-of-plane displacements across thickness. The integrals of Legendre
polynomials are chosen to define displacement fields and Gauss-Lobatto numerical integration is implemented in order to directly
obtain maximum values occurred at the nodal points of each layer without other extrapolation techniques. Also, total strain energy
release rate method is adopted to obtain stress intensity factors. Numerical examples are presented not only to demonstrate the
stress reduction effect in terms of non-dimensional stress intensity factor and deflection with respect to different type of patch
repairs, but also the accuracy of proposed model.

Keywords @ p-convergent partial layerwise model; total strain energy release rate method, SIF, single edge
cracked plates
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