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Abstract A dynamic-strain demodulating system based on a fiber Bragg grating (FBG) filtering is proposed and
experimentally demonstrated. The FBG is glued onto the experimental laminate as smart material to monitor the
structure vibration. Edge filtering of long-period fiber grating (LPFG) is used to demodulate FBG with light
intensity. Throgh the connection of data collect card and LabView software, the voltage signal is transported to
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computer. Through the experiment, this system have a nice performance to reflect the exciting frequency. The

vibration frequency up to 3 kHz can be realized and the wavelength resolving power is 0.004 nm in minimal.
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Fig. 1 Sketch map of demodulating theory based on LPFG
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Fig. 4 Time-domain waveforms and frequency spectra of loading different amplitudes. (a) Load 30 Hz vibration and

the voltage 2 V; (b) load 30 Hz vibration and the voltage 4 V

3 — 4 2
Z 2 | = 2 =1
$ 1 S ol | %
R 5 o
=) | 3 2
>_1 = -2 >-1
= 1 1 1 1 L 1 1 1 1 -4 I ) I L I L ) L L =2 1 I 1 1 L 1 L 1 I
0 10 20 30 40 50 60 70 80 90 100 0 5 10 15 20 25 30 35 40 45 50 0 2 4 6 8 10 12 14 16 18 20
Time /ms Time /ms Time /ms
4 — 6 . . 6 -
23 2 5
2 N b
E : E
2 S2 ‘52 1
1
£ & & k
0 oo —— 0 0 :
01 2 3 4 5 67 89 10 0 5 10 15 0 5 10 15 20 25 30
(@) Frequency /102 Hz ()  Frequency /10? Hz (¢)  Frequency /102 Hz

B 5 iR AS R IR sl A5 2 0% B 3 0 JE B RS 20 M . () IR R sl A5 &8 580 Hz; (b m#k R sh iR 2 1000 Hz; (o) in#k
PR SR Ny 2500 Hz
Fig.5 Time-domain waveform and frequency spectra of loading different frequencies. (a) Excitation is 580 Hz;
(b) excitationis 1000 Hz; (c¢) excitation is 2500 Hz

LTI 7 SR B B AR —0. 0006 pm/ /"""
o5 B i 051 2 8 3R 55 4 A 3B e D
i BRI B IR SR M LS 5 e g
AROLREI It 52 RCE R 22 St D i ST K O £F 9 B 10 5 2 % 9 5 6
HARIIE BRI T IR SR LPFG 03 5 i LA 5092 10 BURE 7 OF FLE LG

ARG IS B EL N 200 Ha=3 kFaw X gy o e oo ot e | B30 25008 i 6 o T L 0
DA BB N 3 Kz, R AT A S

BN

. | 7 FBG i, By SHIAF I35 5% 5
B, 7580 Hz, 1000 Hz, 2500 He WBIMACE T gy e i gind 3 KHz LUF B3 15 5
XVRRPRHIN G - T 61 56 S0 BORIEATIIEIT ity s e 1 3R 91 0 A 4 1
bro SiAGED], RGAT RS MO BURICH g e gy £ 2 A0 M 55 B3 25 8 0 AR
PR T 10 e N PO BCE EIE B e g o 1 O L A S R T
200 Hz~5 kHz#5 58 14 i B4 00 £ 2 i W 7%

N R R CCRR R RS .
. 110 mV
AN % /
100 mV, H 4y ¥ & ﬁ"ZlO. 168 (mV/p )/ 3000 Hz




woo

35 &

5]

8}

ol

o

& X X #
Zhu The Theory and
Application of Fiber Grating[ M ]. Beijing: Science Press, 2006.
1~2
FESINESE AN
A 2006, 1~2
Wang Min, Qiao Xueguang, Jia Zhenan et al..

Rao Yunjiang, Wang Yiping, Tao.

W ke km R A A IM] dent: Bl

Research on
demodulating techniques for fiber Bragg grating sensor system
design of a new type interleaver [ J]. Laser & Optoelectronics
Progress, 2004, 41(12) . 54~58

OIS BRE L R hi s EIHE R R R F S
BARBFLT]. bbb 5@k, 2004, 41(12): 54~58
Lee B. Review of the present status of optical fiber sensors[]].
Optical Fiber Technology, 2003, (12): 57~59

Li Li, Lin Yuchi, Wang Wei e al.. The study of fiber Bragg

8|

grating demodulating technology based on unbalanced M-Z
interfermometer[ J]. Piezoelectrics & Acoustooptics, 2008, (2):
16~18

WL MEM. T A D OGEOEMEE T MZ TR IEEAR
WaEll]. me 5k, 2008,(2): 16~18

Wang Jianbin,
data

Design for air defense C°I
system [ J .
Engineering and Electronics, 2001, (5): 65~69
Tk BREGE. B CL 2 EREEM AT LR R RIT]. &
o LAR S W FH K, 2001, (5): 65~69

Shen Xiaoyan, Lin Yuchi, Fu Luhua e al.. A new FBG
demodulation system based on LabVIEW[]J]. Chin. J. Sensors
and Actuators, 2008, (1): 61~65

/N PR W R AR 4. LabVIEW 52 3% £F 56 M 1% 8% i 4
[J]. B4R F4m, 2008, (1): 61~65

Chen Ruiyuan.

multisensor fusion simulation Systems

7

8

9

10

11

12

Tu Yaqin, Liu Xingchang. Intelligent Structures Based on
Optical Fibers{ M. Beijing: Higher Education Press, 2000. 3
WK XK. kgAML doat: &5 808 Ak,
2000. 3

Jiang Desheng, Richard O. Claus. Smart Materials
Applications [ M ].  Wuhan:
University of Technology Press, 2006, 1~2
Zf# g , Richard O. Claus. &M R4S 2 AM]. K. &
Bk R 2 W A . 2000, 1~2

Li Qianghua, Li

Devices

Structures and Their Wuhan

Chunfei.
measurement using dynamic demodulation technique with two
fiber gratings[J]. Acta Optica Sinica, 2003, 23(10): 1196 ~
1199

JR AR 2R R DC, 2 KL T T A X6 £ e A 3l 25 A R SR T
HN I RAFSELT ). R EF AR, 2003, 23(10): 1196~1199

Zhu Jun, Qu Bing, Jiao Shengjie et al.. Dynamic demodulation

Junging, Li Study on strain

method for external pressure measurement with fiber grating
sensor[J]. J. Applied Optics, 2006, 27(5): 438~441
KOELJE W, AN S FDGEOUIME BRI S E T g
BPEH L)), AR, 2006, 27(5); 438~441

Liu Bo, Tong Zhenrong, Chen Shaohua et al.. A novel method of
edge filter linear demodulation using long-period grating in fiber
sensor system[J]. Acta Optica Sinica, 2004, 24(2); 199~202
X EE R, PR AEL — TR RO £ O M U U R
PR ITLL)]. R, 2004, 24(2): 199~202

Li Li, Lin Yuchi, Wang Wei e al..
impacting based on PGCD with fiber Bragg grating [ ] J.
Transducer and Microsystem Technologies, 2007, (8): 55~57
ZOWLGMEM.E b S ETRLF LMW PGCD Ay R ki 5
WwrgRl)]. #HABS# A%, 2007, (8): 55~57

Research on material



