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Abstract

Ultrasonic technique which is one of the most common nondestructive evaluation techniques has been
applied to evaluate the integrity of structures by analyzing the characteristic of scattering signal from
internal defects. Therefore, a numerical analysis of ultrasonic scattering field due to defect profiles is
absolutely needed for the accurate, quantitative estimation of internal defects. In this paper, the
SH-wave scattering .by multi-cavity defects and inclusion using Elastodynamic Boundary Element
Method is studied. The effects of shape and distance of defects on transmitted and reflected fields are
considered. The interaction of multi-cavity defects in SH-wave scattering is also investigated. Numerical
calculations by the BEM have been carried out to predict near field solution of scattered fields of
ultrasonic SH-wave. The presented results can be used to improve the detection sensitivity and pursue
quantitative nondestructive evaluation for inverse problem.
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Fig.1 Problem statement for two circular defects
subjected to a time harmonic SH-wave.
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Fig.2 BEM mesh discretization for two circular
defects subjected to a time harmonic

SH-wave.
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Fig.3 Scattered displacement profiles of two

circular defects subjected to SH-wave

incidence in the polar coordinates. ( kg
=4.0)
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Fig.4 Scattered displacement profiles of two
circular defects subjected to SH-wave

incidence in the polar coordinates. ( ks

=7.0)
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Fig.5 Scattered displacement profiles of two
circular defects subjected to SH-wave
incidence in the polar coordinates. ( k77

=4.0, d=100)

Fig.6 Scattered displacement profiles of two
circular defects subjected to SH-wave

incidence in the polar coordinates. ( krr

=4.0, d=1,000)
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Fig.7 Scattered displacement profiles of two

circular defects subjected to SH-wave

incidence in the polar coordinates. ( kr
=4.0, d=100,000)

Total boundary nodes
{128 constant elements)

#- & ED

Fig.8 BEM mesh discretization for two elliptical
defects subjected to a time harmonic
SH-wave.
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Fig.9 Scattered displacement profiles of two
elliptical defects - subjected to SH-wave

incidence in the polar coordinates. ( kpa
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Fig.10 Scattered displacement profiles of two

elliptical defects subjected to SH-wave
incidence in the polar coordinates. ( kpa
=70, a=1, b=0.5)
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Fig.11 Scattered displacement profiles of two
elliptical defects subjected to SH-wave

incidence in the polar coordinates. ( 2ra
=4.0, a=1, b=0.3)
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Fig.12 Scattered displacement profiles of two
elliptical defects subjected to SH-wave

incidence in the polar coordinates. ( ka

=4.0, a=1, b=0.1)
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Fig.13 Problem statement for a circular inclusion
subjected to a time harmonic SH-wave.
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Fig . 15 Reflection factor(displacement) and traction
profiles. of a inhomogeneous material
subjected to a time harmonic SH-wave.
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Fig .16 Reflection factor(displacement) and traction
profiles of a inhomogeneous material sub-

jected to a time harmonic SH-wave. ( kp7

= 40, kn?’:70)
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