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Abstract
and a crack-like flaw. The elastodynamic Kirchhoff approximation (EKA) and the geometrical theory of diffraction

This paper describes two different theories used to model the scattering of ultrasound by a volumetric flaw

(GTD) are applied respectively to a cylindrical cavity and a semi-infinite crack. These methods are known as high
frequency approximations. The 2-D elastodynamic scattering problems of a plane wave incident on these model defects
are considered and the scattered fields are expressed in terms of the reflection and diffraction coefficients. The ratio of
the scattered far field amplitude to the incident wave amplitude is computed as a function of the angular location and

compared with the boundary element solutions.

Keywords: ultrasonic scattering, high frequency approximation, volumetric flaw, crack-like flaw, elastodynamic

Kirchhoff approximation, geometrical theory of diffraction, flaw classification
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(a) Ultrasonic waves scattered from a
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ultrasonic waves scattered from a planar
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Fig. 2 (a) Scattering geometry of a void-like
flaw (Kirchhoff theory), and (b)
scattering geometry of a semi-infinite
crack (geometrical theory of diffraction)
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Fig. 3 T —L, displacement reflection coefficient
and L,/7, ratio obtained by Kirchhoff
approximation for a circular void
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Fig. 5 Diffraction coefficients for a semi-infinite
crack when T wave is incident with an
incident angle 8= 135"
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