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Detection of Real Defects in Composite Structures by Laser Measuring System
Seong-Kyun Cheong”r, Tae-Hyung Kim", Koung-Suk Kim™", Young-June Kangm*

ABSTRACT

Real defects in composite structures were detected by using laser measuring system. Four types of real
defects, that is, impact-induced delamination in a composite laminate, debond in a honeycomb structure,
free-edge delamination in a composite laminate and debond in an adhesive joint, were made by applying several
types of loads to the specimens. Laser measuring system such as ESPI and shearography technique were used
to detect those defects. Thermal loading method, which can easily induce the surface deformation of specimen,
was used to detect the defects. Experimental results show that the defects in composite structures could be
easily detected by ESPI and shearography technique. Moreover, it shows that ESPI and shearography technique
could be usefully applied to the detection of defects in various kinds of composite structures.
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Fig. 1 Principle and experimental set-up of digital shearography.
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Fig. 2 An optical arrangement giving fringes representing
out-of-plane displacement.
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Fig. 5 Specimen configuration of a free edge delamination.
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Fig. 7 Measuring system of ESPI and shearography.
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(c) Cross section of the deformed shape in the x-direction.

(d) C-scan image

Fig. 8 Detection of impact-induced delamination.
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(c) Cross section of the deformed shape in the x-direction of ESPI
and y-direction of shearography

(d) C-scan image
(d) C-scan image.

Fig. 9 Detection of delamination and debond in a top face of
honeycomb structure. Fig. 10 Detection of delamination and debond in a bottom face of
honeycomb structure.
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(c) Cross section of the deformed shape in the x-direction.

(d) C-scan image

Fig. 11 Detection of a free edge delamination of laminate.
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