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Abstract

For the simultaneous measurement of strain and vibration signal, a fiber Bragg grating sensor system
with a dual demodulator was proposed. One demodulator using a tunable Fabry-Perot filter could
measure Jow-frequency signal such as strain and the other demodulator using a coarse wavelength

division multiplexer could detect high-frequency signal such as vibration signal
demodulation method.

using intensity

In order to measure strain and vibration of the composite main wing model
under static loading a real time monitoring program was developed. Also using intensity demodulation
of CWDM, sensitivity and resolution at high frequency vibration were evaluated.

Key Words: fiber Bragg grating sensor, structural health monitoring, composite wing

47 wAE F glol BaAne] AHES 9
L omelm gk wekd BFAne AN P
SHM : structural health monitoring AAA A (SHM: Structural Health Monitoring)
FBG : fiber Bragg grating 7} 5 3 9lth
CWDM : coarse wavelength division multiplexer BEA B HAE urehbe gRAlEk A
EDFA : erbium-doped fiber amplifier SAME B A wE 4 glom, oulH o
LA = 2 AESE 3848 BT AB2 2B0HM
T 24 Rgiag 4gsr] dre Aol sl
ug 3Ty t%o] A Y- Hagla Lz el A
B as ou &R EREER 2 gqF7)|T+ I ARE FEA w0 A
Hpin - gague FRAUYL BUHY & 5 v
/(}"‘__1:_7}' —?- =al 3 =2 %Ac—)] EO:_O _?—_}T:?;}- ﬁlill- — 1 it o 7 L
» . . O F W] ol FAHF HEYz AxE B
oyt Atz l 5421 o)A (anisotropy) & o - -
= =] 1 = L S = o} o Al ‘1’“—1 H]'}\]"l}'c} I' =k t&i}%‘-g-g‘—‘tl‘bi %ﬁé’*'ﬂ}‘ 7F:L
gl sk 540 FEEL A%Y + 3 -
, . i £ =:EIEL-‘ A & e, °]L’1?>P &
789 Angds de dd A Frq g SO ~riihde
Al Al e skT
48 2m gk gy AZTA W Aol G Z(demodulation) FTE.
i . -5 ﬁ}'X}E AH AZFste Ho]' el 7hd 5
479 #At A& T Aoy, AFHEE A
g Be-#Hz2 dEE AR HRx7le Bga WAl
aA| U FNEE 2e gEo] TAF F
e A4 AEE + dov, AA Aol

FEHE gl
X‘l S

3l FBGAIA Hz7] ZFoA #A4% 2 AzE

135 W4

185

7} gol @o] o]z glon} 71Ae] v Hd

457)e] g FAEES

s <latel 200Hz



AR ZFAHAE£TE 7HIAI den 1kHzol 49
3 HYEL FFE & o @4 Utk
B A7l EZ(intensity demodulation)d & M)

I WAL Bge] o]FE F A7) WisiEgor W
A2 & A7) HEd &3 &=+ F AEV
(photodector)®] Fattjg714] Ed 5= lom
2 ¢ wmEn b dHe]-Hz I P9

Bzubug OEe} Fu4 golo] S5,

£ dFdME EFAR ez 2 )
o] AP EFN AF9 A 54 s &4 o
H &3 A29e Fds¥ey, dAztez A
3 5SS A% A3AY Z2ahe sty
g =3 A5 AA AN A2dHe H5& F)

3t7] fl8) dAe] URE 9 HEFEE Hre)
A 2¥S FPsA

2. BNF SR IHAL MM AR

o
BxE=

v shd WsE Sqse FBGAIA
Aweld 744 Fod %24 o8 7x Bz
ol Atsiglon, qEA Hrdyue g
1o et k. WgE 2 nFs AEAE
£ 24¢ ML FBGAAS ¥z w3
He Z4¥A% e T4 dd 2 naas
7 afHn ot oled RTEAE WEAY)
= FBGAIA Sl Bz7)% Al gl Aol

gebd B ERoAE WEE ¥ U545
FAZAE 98 oF %z78 Adadd. 2
Y 29 »el olF Bz7E b Auel-dz 2
HE A8 Hzr)eh CWDME Al8d 2zl
2 FAHEE, ¥ A 2zgdel 3he =F
28% 4 vk 5 bYW dne vz Ay %=
e WgER 2 AR A5 FHs
CWDM %z71: se&dsy 4489 2
nF ABE 2HDY

ul
=

ul
x

=

do K ¢

2.1 SAICHE HEE S3 A|AH

2.1.1 A|AHe| M

¥ 2014 R ube} #o] F9oZ EDFA
Alg3te] A AlARlE FASIYY. FRE
o] A WMYPES FAd FHs7] Y8
EDFA®] #le]A& A%t =4 nmell 24
] BEEZHOR HolA &Y Ao UYL F U=

L2 1o g

=

186

TAT A2 71 HHe-Hz dgE B
712 AHg3ta o F9 98 FHHF AR
MM Eel JALG F MM WAlE o] Fole
At FelXe] Ase 7MW dHe-#HE gE
£ SHAA AF ddoz AAAE £ Jem
2 WY E FH o] §o] 7tFste) olRA +4
g Al2ge] oA o] FL& HAFPHd
HEEo] i oA AFH dol A7} Fuge
2 FHolez &Y 497} uj$ AM Azl F
SHE v$ FeFHow EY F7 Uk Bz
Z AgE 7Md #Eg-HE dEe A7tdeE W
Z AYel disl vdFgez A + Jdem
2 ¥ AFdAE wAbE W) Fzhe] 7HHo] A
3] 08 nm7t 5 B -H2 Jqees A%
#glo] 2#A U(scale)® o] &3l th

BN

Intensity

Tunaoble
Fabry—Perot

FBG signal
=4 filter

.

(a) demodulation using a tunable Fabry-Perot filter

wavelength

Intensity i

e

Low finess:
Interferonfte

FBG signal
wavelength

(b) interferometric demodulation

Fig. 1 Typical demodulations of FBG
sensor.

Fig. 2 Configuration of the FBG sensor system.
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