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The Hypersingular Integral Equation Method in the Analysis of
Mixed Mode Crack Problems
(The Extended Body Force Method Using Chebychev Polynomials)

Nao-aki NODA, Kazuhiro ODA and Dai-Heng CHEN

In this paper, the hypersingular integral equation method (HIEM) is applied to calculate the
stress intensity factors of the mixed mode crack problems. The stress fields induced by “two kinds
of displacement discontinuity” are used as fundamental solutions. Then, the problem is formulated as
a system of integral equations with the singularity of the form of (£§—x)7% In the numerical calcula-
tion, two kinds of unknown-functions are approximated by the products of the weight functions and
Chebychev polynomials. As examples, the stress intensity factors of the oblique edge crack in the
semi-infinite plate are treated. The calculation shows that the HIEM gives rapidly converging
numerical results even for extremely oblique edge crack.

Key Words: Elasticity, Stress Intensity Factor, Body Force Method, Hypersingular Integral
Equation Method, Mixed Mode Crack
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deg. Fi fo f Fp FI o F1 Fa Fl Fo Fl Fu

15 5.182 -3.088 2.184 -1.034 1.3329  -0.5167 | 0.9561 -0.3107 | 0.7490 -0,208) | 0.6197 -0.1494

30 2.325 -1.034 1.1390  -0.3468 | 0.7743 -0.1747 | 0.6019 -0.1062 | 0.5009 -0.0720} 0.4345 -0.0523

45 1,587 -0.505 0.8618 -0.1698 | 0.6239 -0.0864 | 0.5048 -0.0531 0.4322 -0.0364 | 0.3828 -0.0267

60 1.290 -0.265 0.7479  -0.0894 | 0.5614 -0.0458 | 0.4643 -0.0284 | 0.4034 -0.0196| 0.3611 -0.0145

75 1.159 -0.117 0.6975 -0.0395 | 0.5336 -0.0204 | 0.4462 -0.0127 | 0.3906 -0.0088 | 0.3513 -0.0065

90 1.1215 0.0000 | 0.6829 0.0000 | 0.5255 0.0000 | 0.4410 0.0000 | 0.3868 0.0000 | 0.3485 0.0000
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90 0.0000 1.1215 0.0000 0.6829 0.0000 0.5255 0.0000 0.4410 0.0000 0.3863 0.0000  0.3485
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