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Abstract The asymptotic crack-tip field for bimaterial interface cracks exhibits an oscillatory behavior which is quite
different from that for cracks in homogeneous materials. Modeling such interface cracks by the conventional solution
procedures designed for homogeneous materials is inadequate, and may not lead to accurate solutions. This paper intro-
duces a new set of novel special crack-tip elements for analysis of interface cracks in linear elastic bimaterials by using
the boundary element method (BEM). The method can properly describe the oscillatory displacement and stress fields
in the vicinity of the interfacial crack-tip. Furthermore, the troublesome nearly-singular integrals, which are crucial in
the application of the BEM for ultra-thin structural problems, are calculated accurately by using a nonlinear coordinate
transformation. Accurate and reliable BEM results with only a small number of boundary elements can be obtained for

interface crack analysis of ultra-thin composite bimaterials.
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Fig. 1 An interface crack in a dissimilar material
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Table 5 Results of normalized complex stress intensity factors
K\ /o \Ja and K,/o vJa (Example 4)
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alh  KiJova  KyJoNa  Ki/ova  K)jo+a

x1072 x1073 x1072 x1073
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0.3 -0.4198 0.7049 -0.3924 0.1626
0.4 -0.3326 0.4760 -0.3250 0.1162
0.5 -0.2721 0.3354 -0.276 1 0.0876
0.6 -0.2508 0.2743 -0.2616 0.076 1
0.7 -0.2177 0.2169 -0.2322 0.0642
0.8 -0.1889 0.1838 -0.204 4 0.0579
0.9 -0.164 1 0.1860 -0.1770 0.0591
099  -0.1252 0.2485 -0.1242 0.0714
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Fig. 11 A bimaterial beam with an edge-crack under uniform

shear stress loading
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