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A Prediction of Crack Growth Path by Boundary Element Method
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S.C. Kim and W.K. Lim

Abstract

The purpose of this paper is to apply the boundary element method to predict the crack
growth path. The quarter point element with traction singularity at the crack tip is applied to
compact tension type specimens and two inclined slit problems wunder compression load. The
maximum stress criterion which was originally derived for the crack initiation is extended to
the analysis of the crack propagation. The predicted crack paths with 1/4 crack growth
increment of initial crack length agree quite well with experimental results. It is found that
the computed crack path of the boundary element analysis is not mainly affected by the crack

increment length.
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Fig. 3-1 Singular quadratic crack tip element
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Fig. 4-1 Boundary element discretization for kinked
crack in a plate subjected to uniform tensile

stress
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Fig. 4-3 Boundary element discretization for compact
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Fig. 4-4 Boundary element discretization for center
slanted crack in a circular cross section
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Fig. 4-5 Boundary element discretization for horizontal crack near the concentrated force
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Photo. 1 Compact tension specimens
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Fig. 4-6 Crack growth paths by BEM with experi-
mental results for compact tension speci-
mens
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Photo. 2 Center slanted
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Fig. 4-7 Crack growth path by BEM with experi-
mental results for center slanted crack
under the concentrated force
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Photo. 3 Horizontal crack near the concentrated
force at surface (model A)
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Fig. 4-8 Crack growth path by BEM with experi-
mental results for horizontal crack near the
concentrated force
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