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APPLICATION OF ELASTODYNAMIC SCATTERING ENERGY
TO INHOMOGENEITY EVALUATION OF MATERIALS
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Michihiro KITAHARA, Syoji KATO and Katsuya NAKAGAWA

The problem formulation for scattering of a plane time-harmonic wave by a compact inho-
mogeneity in a homogeneous, isotropic, linearly elastic solid is reduced to the solution of a
system of singular integral equations over the inclusion-matrix interface. Once the interface
fields have been determined, the scattered far-field is obtained by the use of elastodynamic
representation integrals. Of particular interest is the scattering cross-section. The results
can be used to determine the attenuation of a longitudinal wave propagating in a solid
with a dilute random distribution of compact inhomogeneities of the shape analyzed in
this paper.
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Fig.2 Incident wave and scattered far field.
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Fig.3 Total scattering cross sections for a spherical cavity.
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Fig.4 Total scattering cross sections for a spherical inclusion.

Tablel Scattering cross sections for spherical inclusions.

ak; = 1.0 ak; = 2.0 ak; = 3.0
Definition | Optical Definition | Optical Definition | Optical
theorem theorem theorem
Cavity 2.286 2.260 2.687 2.653 2.572 2.535
Soft 0.689 0.681 0.748 0.739 0.799 0.789
Hard1 0.469 0.464 1.251 1.235 1.740 1.713
Hard? 0.352 0.348 1.693 1.670 3.043 2.993 |
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Fig.5 Numerical model.
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i

Fig.6 Normarized total cross section P, vs. dimensionless wavenumber aky,.
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Fig.7 Inhomogeneous body.
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