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SCATTERINGOF SHWAVEBY CRACKSORIGINATINGAT
A CIRCULAR HOL E EDGE AND DYNAMIC
STRESS INTENSITY FACTOR Y

Liu Diankui Liu Hongwel
(Department of Civil Engineering, Harbin Engineering University, Harbin 150001, China)

Abgtract  In the category of eastodynamic fracture, the present paper investigates the problem
of SH - wave scattering by cracks of any limited lengths originating at the boundary of a
cylindrical hole, and gives the slutions of dynamic stress intensfy factor at the crack tip. The
Green’ s Function method isused. That meansa gecial Green’ sfunction, which isafundamenta
lution of diglacement field for an eastic half Pace possesding a haf cylindrica gap while bearing
out-of-plane harmonic line urce force at any point of its horizontal boundary , is constructed for
the present problem. In terms of the slution of SH-wave scattering by a cylindrica hole, the
materid is divided into two parts dong X -axis and cracks can be made out with crack - divison
technique. There are two important stepsin the technique of crack-divison. On one hand, anti-
plane stresses, which are the same in quantity but opposdte in direction to those produced by SH-
waves mentioned before, are loaded at the region where cracks will gpopear. If the region begins at
hole edge and extends to a limited distance, the composdte crack is made out in the medium. On
the other hand , anti-plane stresses that are unknown must be gpplied in the non-crack region of
divisoninterface in order to satify the continuity conditions at divison plane. Then, integrd
equationsfor olution of the unknown stresses, which is connected with cracktip DSIF, can be
egtablished, and the solution of dynamic stress intendty factor in mode Il can be obtained.
Finaly , ssme examples and resultsfor dynamic stressintendty factor are given, and the i nfluence
of circular hole to dynamic stressintendty factor at crack tip is discussed. It isindicated that the
traditional opinion about composte crack smplification is not right in dynamic case. Smplifying
composte crack to Griffith linear crack is not always sfety in dynamic fracture.

Key words composte cracks, Green' sfunction, SH-wave scattering , integra equation, dynamic
stressintendty factor (DSIF)
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