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A Study on the In-plane Displacement Measurement

of Composite Materials with ESPI
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Fig. 1 Arrangement of speckle interferometer
sensitive to in-plane displacement
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Fig. 4 Geometrical shape and impressed strain
in laminate plate
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Table 1 Material properties

E; = 1386 GPa Er = 1007 Gpa

Gt = 4117 GPa Grr = 3.873 GPa

vir = 0.3200 vrr = 03000

h(Laminate thickness) = Ky = 0.84 mm

hy(ply thickness) = 0.14 mm
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Fig. 9 The measuring results of plate

12 kg, | 1 2 3 4 5 6
SR D ESPI |0.5528 | 0.5288 | 0.5477 | 0.5417 | 0.5484 | 0.5400
o 23 |05304 | 05304 | 0.5304 | 0.5304 | 0.5304 | 0.5304

Photo 1 The Subtraction image in monitor
Table 3 The measuring results of plate
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Table 4 ¢ Fig. 11 oA & A 23 o3

o AF ZHE FANA S Table 4 X = A

Ng oxge HAE A29 AP 3 o|E#9 Ziz 0.2652 | 0.3094 | 0.3536 | 0.3978 | 0.4420 | 0.4862 | 0.5304

wRg2 A AAEH T %) 5015 | 3426 | 0.848 | 3620 | 2,692 | 2550 | 2413
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ESPI| 02785 | 0.3200 | 0.3566 | 0.4122 | 0.4539 | 0.4986 | 0.5432

Table 4 The measuring results of plate in

Ske, | 1 | 2 | 3 | 4\ 5 | 6|78
ESPI {0.3564 |0.3562|0.3571 03560 0.3586 | 03577 |0.3538 0.3586
o &3 |0.35360.3536|0.353 |0.353 0.3536 | 0.353% 0.353% | 0.3536

each loads

Table 2 The measuring results of plate
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2) &

A€ Tt ESPISt ndAFol2d % 34
AH%E vlud 29 2289 HHYE 08 ~
502% =AM Ha 3% A7 SAHUG. ol
g e AQdogE A FHA AEE AZ
¥+ 3t

AA, WRY ESPL FuAS FAA K6
e 2399 $39 9oz A3 Fe 2
L o) ZAC} B old PAHE 2o 2
7)& ESPIS) Al 9%& A= A
$ #e AYY g Aoz zAsochuth

A, B¥As AW &F g Jtee AR
71 Wus] ESPIAd¥AAM a3 && HA43
7] A8t st & Mg W AFot el §
ofekste} stFo] Aol WA HFs FAH
BFoz VS0 oF ke Ao ol A%
NR71Y £FAHAH d2HAE BARM 49
oA olz9] Y] Hrx FH

5. 4 B
ESPI 34& ol&std A2 Be AT A7}
AYHE EYARY Strain® A dT o

I gL Fes U

L %489 Strain A4 UoAM 2 ex:

-125-

Hoj 5.02% oli 3% FE9 HFLAZA A
43 F4o] 7H5Ee AT & AN

2. Fringe patterng 43t wio=z H@ A

Ao 23 #AE Strain FES 7|EANE 13
2hetd Adsigoud & AFdME HaA
e A8t A¥A ez B,
13 B7telA Data kA e] & RN LAH
A 2aE Y & A

3. 48E T3 2" 23 gEL ESPI 53

H AA e A FAERE gellen 7
e AAAE719 Load Cell 283 9537
o EAHolgtn AzZdch AYPL Fato
ESPI &40l B3R Strain siMel o
S 8 AHAS BAY £ AN

ik

Ao

Ny .|

1. BT, WART), MEER “ fv7574
FHICLIEBEBE ", ZBETHER Vol
8, No. 3, 1971, pp.15~25.

2. BT, AT, MELER “ +v 7774
FHIC L 2ERBEBEORAL 7, ZBETH
# Vol. 9, No. 3, 1972, pp.18~23.

3. Nobuhide UDA, Kazuo Kundo, In-Kweon
Kim, "A Simplefied Method for determining
Mode components of Strain Energy Release
Rate of Free-Edge
Composite Laminates”, Applied Mechanics,
1995, pp. 127~135.

4. P. K. Rastogi, “* Holographic Interferometry

Delaminations in

Principles and Methods ", Springer-Verlag,
1994, pp.2~316.

5. Gary L. Cloud, “Optical Methods of Engineering
Analysis ", Cambridge University press, 1995,
pp.21~36, 343~407, 440~475.



