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Detection of Defects in Composite Structures by using ESPI
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Abstract In this paper, artificial and real defects(delamination and debond) in composite structures were detected by
using ESPI system. Three types of specimens, that is, composite laminates, honeycomb structures, and adhesive joints,
were used to study the applicability of ESPI to composite structures. To detect defects in specimens, we selected
thermal loading method that can easily induce the surface deformation of specimen. Experimental results show that
defects in composite structures could be easily detected by ESPL Moreover, it shows that ESPI could be usefully

applied to the detection of defects in various composite structures.
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Fig. 1 An optical arrangement giving fringes represent—
ing out-of-plane displacement
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Fig. 2 The location and size of artificial delamination in
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Fig. 3 Specimen configuration of a honeycomb structure
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Fig. 6 Detection of a circular type of artificial delamination (a) Deformation phase shifting convolution
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(a) Deformation phase shifting convolution (b) Unwrapped phase map

(b) Unwrapped phase map {c} C-scan image

Fig. 7 Detection of a peanut type of artificial delamination Fig. 8 Detection of an impact-induced delamination



304 47N, AT

EdAR HETol AF AL A HAE FATCA
© folog Ado] g Aol
o A "k AAz FAL L2 AFHe] WS
£ ESPIE ] 4381 &3k Fig. 82 ESPI®}F C-scan
AAl Agre] ov)A] 2 T¥ele} Fg. 8(b)
A% verdch ESPISH Cscan®l ©]
lel"ﬂ/ﬂ 75?2.-‘4 Fel7t frakstAl A2

4.2. 3ol Mz

shuzel FAEuE mdgsh] Hs sl WAl
ok A Alolel HIEE WES AP AEEE 71D ¥
Ag& ESPIE Z333ch

Fig. 9% ESPIE °l&3lo 2¥& 54
4F3 ek AAEFoRA AAF HE
9 30mmsh ESPI 44 wlwste] vl HAl 2%
719k ofg- FALRE AiHE ESPIE o] 8she] At

ri
L
i
o
[
)

(a) Deformation phase shifting convolution

i 29mm

(b) Unwrapped phase map

Fig. 9 Detection of a debond in a honeycomb tructure
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Fig. 10 Detection of a circular type of debond in an
adhesive joint
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(b) Unwrapped phase map

Fig. 11 Detection of an edge type of debond in an

adhesive joint

(a) Deformation phase shifting convolution

(b) Uwrapped phase map

(c) C-scan image

Fig. 12 Detection of a fatigue-induced debond in an
adhesive joint
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