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ELASTIC WAVE SCATTERING BY A CRACK WITH A CONTACT CONDITION

R —"
By Sohichi HIROSE

This paper is concerned with the scattering problem of an elas-
tic wave by a penny-shaped crack with a contact condition. Dynamic
contact phenomena may occur on the crack faces which are in advance
opened by a small amount when the crack is subjected to the incident
wave with a large amplitude. The problem is a boundary-type nonlin-
ear problem, which is solved by using a time-domain boundary integral
equation method. Scattered waves at far-field are investigated as well
as near-field solutions. It is found that scattered waves by a crack
with a contact condition include the higher harmonics, which are not
found in the corresponding linear solution.
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Fig.1 Scattering of an elastic wave by a penny-shaped crack.
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Fig.2 Time variation of the crack-opening displacement and the normal stress at r/a=0.05;

(a): crack with a contact condition, (b): stress—free crack.
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Fig.3 Far-field longitudinal amplitude Q. of the backscattered wave as a function of time;

(a): crack with a contact condition, (b): stress-free crack.
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Fig.4 Fourier amplitude of the backscattered wave at far-field as a function of wavenumber;

(a): crack with a contact condition, (b): stress-free crack.
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