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THE EFFECT OF THE SECOND SCATTERED WAVE FOR
A FINITE CRACK IN AN ELASTIC CAUSED
BY DILATATIONAL WAVE V

Meng Xianhong Liu Chuntu
(Institute of Mechanics, CAS, Beijing 100080, China)

Abstract In the dynamic fracture field, the problem with scattered stress wave is very difficult
to analyze. At present only a few analytical results have been obtained. Stephen A Thau and
Tsin-Hwei Lu (1970, 1971) treat the transient problem of diffraction of an a plane transient SH
wave and an arbitrary plane dilitational wave by a finite crack in an infinite elastic solid. They
employ the generalized Wiener-Hopf technique and the standard iteration method. Freund (1990)

treat the analogous crack subjected to I load by the moving dislocation method. In all the work
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before only the effect of the first scattered wave is studied and that of the following scattered wave
hasn’t been considered.

In the paper the diffraction of transient arbitrary plane dilatational wave by a finite crack
in an infinite elastic medium is analyzed. The general Wiener-Hopf technique and the standard
iteration method are used to obtain the explicit expressions of the SIF' after the second scattered
wave reaches the investigated crack tip and numerical calculations are performed. The effect of
the first wave, the first scattered and the second scattered wave is compared and shows that the
SIF increases with the arrival of the second scattered longitudinal wave and decreases with the
arrival of the second scattered Rayleigh wave, the peak SIF rises 10% with the arrival of the first
scattered wave, but rises 5 % with the arrival of the second scattered wave, much iess than the
effect of the first scattered wave. So except the effect of the firsi scattered wave, the effect of the

following scattered wave can be omitted.

Key words dynasimic fracture, diffracted wave, iceraiion, dynamic stress intensity factor



