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Vibration characteristics analysis on the composite laminate plate

under the tensile loading by ESPI method
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Abstract o olgld 71&g o435t AR

This study discusses a non-contact optical technique,
electronic speckle pattern interferometry(ESPY), that
is well suited for in-plane and out-of-plane
AS4/PEEK[30/-30/90]s,

composite laminate platc was analyzed by ESPI to

deformation  measurement.
determine the vibration characteristics with tensile
loading and without it. vibration mode shapes are
quantitatively compared with the result of numerical
analysis. The experimental results agree well with
those of numerical analysis. we found that when
the composite laminate plate is under the tensile
loading, vibration modes can be measured with high

accuracy by ESPL

Key word : Electronic Speckle Pattern linterferome-
try(ESPI), Mode.

Composite laminate plate(53 4%

numerical
1})

Vibration analysis,

=2

1L A&
golxel A tgel B BokdlA
1%“’} Ayy @s A" Juk 53
FotolAl Zzaey AW, 2818 74
71 wAEgon, 4
o] &3l nlulu| AHFEofAM =
7Vgol FSlol 71E4
golatAl shuA ML dAL A5
} Electronic Speckle
Interferometry (ESPI) 7] ¥ o2 W2 & o o,

2o

o

o
Yo

e
ol

23

=
=

P>

A

OJ

A
=
FE -
e

o

B zl~ Sl

ik
F A

xY
Xi

-—-‘Ilm‘,ﬂ

N
—t

d!

ki

3l

©
Q.
23

=S
OL_

Pattern

69

o] Hrtdl B $&&
Aegst Qo FRE RAZA S Wi
2L AYn de HEARY 2HHS F
gata glont xhof uhet EJMQ}
So] wAslA doh. e EE
2o 2] sk tﬂ%l-f’«

A s 11%01 A Agshe W
ta g 4 vk ol # -‘%xﬂan tﬂ%—
el AAEa} Aduh g3y Gell kA
gFen en, A& A5 Hrie
AA =M g Fas gaad & £ .
B Qe e AG-3d oy 7t
Ao wiEg T3 9lE ESPLE ol&3td A
&3 7)) ol&5Ex  EfAE  AS4PEEK
[30/-30/90LZ AA AHolM AF A¥S 34A
th o) A s &M AR Zz
sty s, sEFd e AF EA4E sM3EA

th,

:.}_ I

o
&

mlo m

e Mo Ho e

o2 o o

|

4
2

2. o] &

AZ 242 A% W9 Uy ASE #edt
HANME= B2ay g4 CCD 7ivletE 7=
2 Apgon AgstA @ch ojw, CCD Fhwet
o) Faaxtel V]EFE WY Ax Wy Fo F
o) AV BEE R F8 ¥ F vk

Liejore= I+ 1o+ 2V Iglocos ¢
(1

Lpier=1Ig+ Io+2V Irlocos (¢ + 4¢)



ANNM, Ipsh Ipe 2730

A FrEeld,
gt dp= 2=HFe) 943 Wy

o &g 4o
Walekoltt, TV Syseme Ealo] w7} Yo}
7] olmiAle] A7) BEe] s Az
ML A5 E CCDE) +34axE Eeoto] s
g)gae] wiwele] 7)Esti, WU waysiw
ae gddke onAle AE Exg wgoe. A
SR Adsste] My A ojujx] AEel AAH O
B ogE AR 29 gielele) ds 1,9

Infter7]' ?JE’WJ §]')E]'-0’1
Fo FEE Q)5 2o,
] -[before

afler
@
=2V Iplo[ cos ¢ — cos (¢ + 4g)]
oju, ¥le] 3 %(Brightness) ®¥4L 230
AoEm Wi oFE 7Y HeEon Y}y
A,

B=KNIRIosin(¢+—%—A¢>sin(—é~A¢)l 3)

3. 43

1) ESPI System 4]

ESPIM = Abg S4of we} gatAe 74
°of @A W w9 AZg U nAA 9
H WA EE Fig. 19 Yeluido

Fig. 1o] Lbebdl @9] wWe) A28 214 Ao
A& Mirror 19 o)&} 8talg #o] % o] Beam
Splitterel]l ¢} 2719} Fom YA =Ho, B
%<& Spatial Filter 2¢] 93 #2bs]o] x| W
EAME R, 3 ZES Spatial Filter 19] 9a) A
5jo] Mirror 59 ¢)s] CCD }wlle} ujd)
Beam combinerol| A & 3%3 #zato] 7vHe o
oA FFate] o] @A et

0) 2=
P S

70

M.1 CW Ar * Laser

Optical Table

Fig. 1 Optical configuration of out of plane
displacement measurement
(M : Mirror, B.S : Beam Splitter, S.F : Spatial
Filter, P. : Polarizer, B.C : Beam Combiner)
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Table 1 Material properties of specimen
En E» Ess
Y V23
|GPa] [GPa] [GPal
138.6 10.07 9.20 0.32 0.50
Gz G G
Vs ! 23 13 o [kg/i']
[GPa] [GPal [GPa]
0.32 4.117 3.410 4.117 1600
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Shape and Exciting Points of AS4/PEEK
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Fig. 4 Exciting System Used in Experiment
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(a) Comparison of lIst vibration mode

(b) Comparison of 2nd vibration mode

(c) Comparison of 3rd vibration mode

Fig 5 Comparison of vibration mode between FEM
and experiment (0 N)
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(a) Comparison of Ist vibration mode

fCp

(b) Comparison of 2nd vibration mode

(c) Comparison of 3rd vibration mode

Fig. 6 Comparison of vibration mode between FEM
and experiment (294.3 N)
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