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Study of Shearography Imaging for Quantity Evaluation Defects
in Woven CFRP Composite Materials
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Abstract

Electronic Speckle Pattern Interferometry(ESPI) is one of optical technique to measure displacement
precisely, uses CCD camera to show result image in real time. General ESPI system measures
in—plane or out-of-plane displacement. Shearography is one of electronic speckle pattern
interferometric methods which allow full-field observation of surface displacement derivatives and
it is robust in vibration. The shearography provides non-contacting technique of evaluating defects
nondestructively. In this study, the shearography was used to evaluate defects in Carbon Fiber
Reinforced Plastic(CFRP). Various sizes of artificial defects were embedded in various depths of
woven CFRP plate. Effects due to the variation of size and depth of defects were evaluated in this

study.
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Fig. 1 Principle of shearography
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Fig. 2 Location and size of artificial defect in CFRP
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Fig. 3 Schematic experimental setup
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Fig. 4 Unwrapped image (defect size : 20mm X

20mm, location : 1 ply, 2 ply)
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Fig. 5 Profile data (defect size : 20mm X
20mm, location : 1 ply, 2 ply)
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Fig. 6 Unwrapped image (defect size : Smm X
5mm, 3mm X 3mm, location : 3 ply, 4
ply) (shear:4mm)
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Fig. 7 Unwrapped image

(defect size:5Smm X 5mm, 3mm X 3mm
defect location:2 ply, 3 ply) (shear:3mm)
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Fig. 8 Profile data
(defect size : 3mmX3mm
defect location:2 ply, 3 ply)(shear:3mm)

T FHAe BE dvelHE Ued ReE XF9
Zxel o 2lmmAAFANAM Fe FHA} EASH
A7|ARE 2] AFHT o 2UmmAFAN &
9 a9 AN FAYe] EHE B F o
ol EWOZRE 2 plyotol AXG AP olth
oy ERozHE 3 plyotdld HAsE 2
2 F99 A=z Wgy S2ydhie NE2NH
FEY 7 AU ol FEAA dehiiE B2
Afohe 2mme] F¥o] B2H KA 3 ply of
el 3mme AFAE FFERY A e
o & oj .

5. 48

B A= shearography S ol -&&o ©ii

748 EgAE Uiy dgd zs a9 <
& Hold EAste 2¥ HEL oo o
2 AEL 94 A,

ERAQe]  ®ge dig FuE  JeEgdye
shearography ®] ZAFo|n|X|elA AEe F
A71E 2HY $ Al

Atel A7t AlEEE EHoZ Uehvde o
P2 ity 29 2717 3ImmAER T4
e 3¢ 3ply oty A AFL HEHA
sttt

Shearography®] AT A7|& ZxA7le A$ H
A Aol dg A&l FHHAY B AP
A A48 Az AR AL Ahiogel
2mme HL & Xz e ZIdBdeE 4R

2o Y] A eI

Ore

3

do L
B

it}

re

a1F

{1) Aussel, J. D., Le Brun, A. and Badboux, J. C.,
"Generating Acoustic Waves by Laser: Theoretical
and Experimental Study of Emission Source,”
Ultrasonics, Vol. 26, (1998).

[2] Kromine, A. K., Fomitchove, P. A., Krishnaswamy, S.
and Achenbach, J. D., “Scanning Laser Source
Technique and Its Application to Turbine Disk

Inspection,” Review of Progress in Quantitative
Nondestructive Evaluation, Vol. 18, pp. 381-386,
(1999).

{3 z{ A2, o|F#, “ellolN = EHH EMIIE 0|83
oloj2f "ol o|mn|HAENE 20004 EA s
E3 pp. 332-341, (2000).

[4] Y. Y. Hung, “Shearography: A Novel and Practical
Approach for Nondestructive Inspection,” Journal of
Nondestructive Evaluation, Vol. 8, No. 2, pp. 55-67,
(1989).

[5] Y. Y. Hung, “Shearography: a New Optical Method
for Strain Measurement and Nondestructive Testing,”
Optical Engineering, Vol. 21, No. 3, pp. 391-395,
(1982).

[6] L. X. Yang, W. Steinchen, M. Schuth and G. Kupfer,
"Precision Measurement and Nondestructive Testing
by Means of Digital Phase Shifting Speckle Pattern
and Speckle Pattern Shearing Interferometry,”
Measurement, Vol. 16, pp. 149-160, (1995).

[7] z[4t, olF %, olFEd, WEH, “Shearographys 0}
g3 BEMze U ZE "ol vln={ZArgs
20004 FAgEYES pp. 395-404 , (2000).

214-



