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Defect inspection method based on Cauchy®s integral theorem using a circular
differential coherent illumination
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Guided elastic waves are used for the non-destructive evaluation of
plate-like structures. In recent years, manufacturing based on composites has increased gradually.
However, the elastic wave dynamics in such materials is considerably more complicated. The
conventional time-of-flight technique is not reliable for locating the defects even in isotropic
plates because of the dispersiveness in the Lamb wave propagation. Avoiding difficulties caused by
the dispersiveness, this paper proposes a novel imaging method based on the point-source constrained

partial differential equation in order to reconstruct the silhouette image of the subsurface
defects. A theoretical analysis of the proposed method is developed for single point-like defect in
the isotropic plate. Numerical evaluation and several experimental results are presented to verify
the image reconstruction process of the subsurface defects in the CFRP plates.
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Fig.3(1) A divergent wavefront of AOmode Lamb-wave propagating over the CFRP plate, (2) A
geometrical sketch of the CFRP-plate with two cylindrical through-holes, (3)a snapshot of normalized
vertical displacement at 800us after the irradiation, and white arrows which point out the directions of
wave propagations, (4) the normalized image obtained by the former dynamic shear-strain analysis
method (5) the normalized imaoe obtained bv the | eft-hand side value of ea.(22).
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