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Abstract

In this research, we investigated the frequency characteristic of low-velocity impact induced damage
signals on graphite/epoxy composite laminates using high-speed fiber Bragg grating(FBG) sensor
system. Appling the FBG sensors to damage assessment, we need to study the response of FBG
sensors as the damage signals of the different incident angles because FBG shows different directional
sensitivity. In order to discriminate an impact induced damage signal from that of undamaged case,
drop impacts with different energies were applied to the composite panel with different incident angle
to the FBG sensor. Finally, detected impact signals were compared using frequency distributions of
wavelet detail components in order to find distinctive signal characteristics of composites delamination.

Key Words: Fiber Bragg Grating(FBG) Sensor, Low-velocity Impact, Structural Health Monitoring.

1. M &
B3 FxEol 8 F FHA I+ A&E7
TZE YR ZEEY RAFITH 2o
' s 4242 F o

% 1=
G715 2ol BRHY Aol wFsofof
=

b 7xEe A%de 4714 Hska @bk

Mg ol g3te] T2 AW L Hraok @t
Hads AA A R B At wA ¥
AN 72

= A4 Br7bge] 71&9 vHT
AP g3 SRS FHozA ATH

om[1-2], AZZA E4F/E AT Az
Azl WHo2M wavelet transform(WT) o]u}
short-time Fourier transform(STFT)¢ A|z+5
g BANHY AL #Fd AFEE HA &
s Qg 2].

£ dTAE nF} ASS FAS 2z

T asened

Z ZH(fiber Bragg grating, FBG) AMAA €S
ol g3l AH&FZA 93 graphite/epoxy E%
3o &N E AR e, &Ly A
Fo Fus 2AZ5AHE #BFSAY FBG AA
t AN AeEHe AEe Y @i wet zt
7l & NFEE 7HA 3 ez £459
AA =] WE FBG 4139 EAL ot
87t o B dFoME o)atstd :mFst g
E3 AR oA EXAC)F o] &3
FAER A359 AR wWE &4 "AFY
AT EA B3t n@3 B

N

DED S FBG MAMS RSz

FHH 2 A A6l Fud B2 A
NAR 54 shgee] wabs)

ite] RHALR A YAl F33)

A sHed, AARA% &2 2HEY T2 B
A5 nea A 4e ohgw 2ol

Ap=2n,A (1)

= 235 =



9714 #& 22AEH FA9 Fr7le x4
HEETS 22 9 o3 Hsisinz oz
B spe s EE oW R 7}
g E2gFS T 5 Ut

e

operation point

Transmittance

FBG spectrum

}'I"A' wavelength

Fig. 1 Principle of intensity demodulation for FBG
vibration sensor system.
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Fig. 2 Signal Processing Procedure.
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Fig. 3 FBG ultrasonic sensor system.
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Fig. 4 Experimental setup for low velocity impact tests.
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Fig. 6 Maximum amplitide of D4 wavelet detail components of impact
damaged signals with different incident angle from FBG.
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Fig. 7 Energy distribution of detail wavelet components with different
incident angle from FBG.
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Fig. 8 Comparison of energy distribution of detail wavelet components
between undamaged and damaged condition.
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