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Quantitative Evaluation of Delamination Inside of
Composite Materials by ESPI

AR, SR, BN, ARE

Koungsuk Kim* T, Kwang-young Yang* Kisoo Kang** and Changjune Ji**

= S @Rt P4 SHOR WS BH4S GAATL S0, e 2 A DA BE ojEgol Yk
53], 7129 MRHAPIHOE YREde FESE AL S olae Relth old & AFIME BT
2B 7Mg AR ROkl 3 A% £ BAY A% BHAY AFIMEE AL, $20) BE WA

o] Fgrie) ESPIE &3 th AFATE o183l ESPI/IR S 14¢ FrEan dA SA4EF AR o
3]

F220: AAAY 29 Y, B3R, 4L 3L w2

Abstract Electronic speckle pattern interferometry (ESPI) for quantitative evaluation of delaminations inside of
a composite material plate is described. Delaminations caused by the impact on composite materials are
difficult to detect visual inspection and ultrasonic testing due to non-homeogenous structure. This paper
proposes the quantitative evaluation technique of the defects made in the composite plates by impact load.
Artificial defects are introduced inside of the composite plate for the development of a reliable ESPI inspection
technique. Real defects produced by impact tester are inspected and compared with the results of visual
inspection which shows a good agreement within 5% error.

Keywords: electronic speckle pattern interferometry (ESPI), composite material plate, impact defect, quantitative
evaluation, delamination
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(a) Circular artificial defect
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(b) Peanut-type artificial defect

Fig. 3 Artificial defects inside of composite plate
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Table 2 ESPI measurement results for the impact
damaged composite plate

Frontside(mm) Backside(mm)
Visual X 10.50 X 13.50
inspection y 7.00 y 6.50
X 10.1 X 12.90

y 7.86 y 6.88

X 9.87 X 13.02

y 7.60 y 6.71
ESPI X 9.89 X 12.29
inspection y 7.14 y 6.72
X 9.88 X 13.45

y 7.30 y 7.73

X 10.05 X 1347
y 730 y 6.84

ESPI resut | X 9.94 X 1308
Average y 7.38 y 6.87
Error(%) . >3 X 25
y 54 y 57

29mm

(@) Circular artificial defect

(@ Circular artificial defect

(b) Peanut-type artificial defect

Fig. 4 Detection of defects inside of composite plate
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Fig. 5 Front side of impact damage
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Fig. 6 Back side of impact damage
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Fig. 7 Visual inspection
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