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Evaluation of Stress Intensity Factor for a Crack Normal to Bimaterial Interface
Using Cubic Isoparametric Finite Elements

W. K. Lim, K. C. Jeong and C. H. Song
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Cubic Isoparametric Singular Element (3%} Euj7] Eo]2.4), Order of Stress
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Abstract

When a crack meets bimaterial interface stress singularity depends on the elastic constants of
the adjacent materials. In the present study we are going to describe the finite element formula-
tion for problems with a crack to be embedded in the stiffer material (u,/u;<<1). The cubic
isoparametric singular element, represented by adequately shifting the mid-side nodes adjacent to
the crack tip is constructed to enclose the crack tip. An alternative method to obtain the optimal
position of the mid-side nodes of cubic isoparametric elements is presented. In addition, a proper
definition for the stress intensity factors of a crack normal to bimaterial interface is provided. It
is based upon near a tip displacement solutions. Models for numerical analysis are two dimen-
sional elastic bodies with a through crack under plain strain. The results obtained are compared
with the previous solutions.
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a B a 8
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formula.
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