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Application of Hypersingular Integral Equation Method to
a Three-Dimensional Crack Terminating at an Interface

Taiyan QIN and Nao-aki NODA*®

*Department of Mechanical Engineering, Kyushu Institute of Technology,
11 Sensui cho, Tobata ku, Kitakyushu shi, Fukuoka, 804 8550 Japan

In this paper a three dimensional crack perpendicular to and terminating at a bimaterial
interface is considered under general mixed-mode loading. The solution utilizes the body force
method and requires Green's functions for perfectly bonded elastic half planes. The formulation
leads to a system of hypersingular integral equations whose unknowns are three modes of crack
opening displacements. The main-part analytical method is used to investigate the characteristics
of stress singularity around the crack front touching the interface. An explicit closed-form expres-
sion is given for the singular stress field, which is controlled by general stress intensity factors. The
relations between three modes of crack opening displacements and stress intensity factors are also
discussed.
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