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Analysis of Stress Intensity Factors of a Ring Shaped Interface Crack
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In this paper, numerical solutions of singular integral equations are discussed in the analysis of
axi-symmetric interface cracks under torsion and tension. The problems of a ring-shaped interface
crack are formulated in terms of a system of singular integral equations on the basis of the body force
method. In the numerical analysis, the unknown functions of the body force densities are approximat-
ed by the products of the fundamental density functions and power series, where the fundamental
densities are chosen to express a two-dimensional interface crack exactly. The accuracy of the
present analysis is verified by comparing the present results with the results obtained by other
researchers for the limiting cases. The calculation shows that the present method gives rapidly
converging numerical results for these problems as well as for ordinary crack problems in homogene-
ous material. The stress intensity factors of a ring-shaped interface crack are shown in tables and
charts with varying in material combination and also geometrical conditions.
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Fig.1 Three dimensional interface crack
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Fig.2 Ring-shaped interface crack
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Fig.5 Stress intensity factors at the outer tip of ring-shaped interface crack
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Fig.7 Stress intensity factors at the outer tip of ring-shaped interface crack
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Table 5. o, /0 at the inside of ring-
shaped interface crack
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>0.0 |1.000 1.000 1.000 1.000
0.1 |1.209 1.207 1.197 1.176
0.2 |1.456 1.453 1.437 1.411
0.3 |1.763 1.758 1.742 1.714
0.4 |2.163 2.159 2.141 2.116
0.5 |2.716 2.712 2.69%4 2.660
0.6 |3.537 3.534 3.517 3.485
0.7 | 2.898 4.893 4.876 4.842
0.8 |7.606 7.594 7.570 7.534
0.9 |[15.65 15.58 15.50 15.34
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