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Detection of an evanescent scattered wave field by the dynamic shear strain and
spatio-temporal gradient analysis
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A Quantitative acoustical imaging technology is used or developed to classify the
region of defect. The proposed evanescent field imaging method can be summarized as follows. 1) The
distributions of the normal displacement of the object surface is governed by the 2-dimensional wave
equation in the Lamb-wave field. 2) When the single propagating wave front exists on the surface of the

obﬂect with no defect, the orthogonal pair of the out-of-ﬁlane shear strains are linearly dependent each
other. Therefore the determinant of a covariance matrix which is composed of the orthogonal pair of the
shear strains becomes zero. 3) When a region of interest having somewhat inhomogeneity exists, scattered
wave arises in the Lamb-wave field. Consequently, the determinant becomes larger than zero because of the
independency between the orthogonal pair over the region of the scattered and incident wave field.
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1 Geometrical schematic of a hollow
cylinder in the incident plane wave field
with the wave number vector k, S, the

rim of the hollow cylinder, r: the vector of
an observation point, P, a: the vector of a
scattering point, Q, n: the normal vector of
at the scattering point, ¢: the direction of r,
Y- the direction of a.
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2 (1)A view of the measurement setup and
(2) ablock diagram of the proof of concept
model and its geometrical relationship
with a specimen for inspection.
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3 (1) and (2) show the geometrical sketch
of specimens. (3) and (4) show the
distributions of the normalized vertical
particle displacement with the existence
of cylindrical flaw. (5) and (6) show the
normalized determinant of the dynamic
shear strains covariance matrix which are
normalized by the maximum value, in the
measured values.
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X 4 q (1)A photograph of the S45C plate
without corrosion coated with clear
paintings, (2) a snapshot of
out—of-displacement 200us after the
irradiation, (3) a reconstructed image
obtained by the dynamic shear strain
analysis, and (4) a reconstructed image of
obtained by the variance of displacements.
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5(1) A photograph of the S45C plate with
corrosion coated with clear paintings, (2)
a snapshot of out-of-displacement 200us
after the irradiation, (3) a reconstructed
image obtained by the dynamic shear strain
analysis, and (4) a reconstructed image of
obtained by the variance of displacements.
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