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A Novel Fiber Grating Sensor for Simultaneous Measurement of Strain
and Temperature Based on Prestrain Technique

ZHANG Ying' GUAN Batou'

DONG Xinr yr;mg1

LIU Zhtguo'

GUO Zhuar-yun'  KAI Guiryun' DONG Xiaoyi'  SU Warrhua’
'Institute  Modern Optics, Nankai University, Tianjin 300071
*National Engine Combustion Laboratory , Tiarjin University, Tianjin 300072

Abstract A simple and practical fiber grating sensor for strain and temperature measurement is presented in this paper. By using

prestrain technique, two Bragg wavelengths were created by one fiber Bragg grating, and the cross sensing effect was eliminated.

Linear responds to strain and temperature were achieved in the measurable ranges.

Key words prestrain, temperature sensing, slrain sensing

ULAER, JCET e MHAE 't e J Uk A A7F 9 ok ek
GUE AT TR, 6 27 6 HEAS AT DA Ay il 13 A
AR J s, I BT S R, AT S ARG B
YeEE WA, W Ry PR R TR 8 A A
T T e EF Ml o il i 5 I A2 () e gk, BT 32 A
J: A R ) B 5 3 O £ Dl il A i A e 1 9 8, i 3
ST A I 6 2T 6 M 18 R A B T S i JEE g .
AR HATHEN BN . T FARAS AR A 3,
NAIFR T — 2 i e U5 8, Forp R 7 a2 R 2 A
HeAF e M AL 45 e 5 AR A8 S0 ) ', AT SR
YA F- P Jias S S LA R AR (] B 0 Bk '™ L 3

# [8 50 AR FE A AL 4 (4 5 - 69878007) Fl [H 5« 863 i}
R (863307 15-5( 11) ) Wt lh I [ .
WA H . 2000005185 Y EI4E Co s 1 : 2000- 06-23

AR I 1) S s I FH A SR AN, 1 HLOKOKHB I8 In T plAs .

AR SCHE T — b S 5 45 s H BT B R, SR H
PN AR Jr ik, BPLE [R) —BlOR£F 15 AR2F S6H, 726
552 N IRAE, Se¥ e eF M — (40
AN — ) 2 B oK T8 b, R R ) R
Ja, BOCET M o A ST, I T RO KA
AR MRS ZERR F LR34 SEEF M, th T e N AR,
oM R A AR T AR, TS B0X 4 LT
B o SO K A, R S AN LT Mt R
AN S S e, T L3 B9 A S S 0 L AT AR [+ f il S
ISR S8, AT T S O PR R A () [ e L R
FHIE B A (1 % £ ' M 1 28 3 Al Sk, A
IO T G LT M 1% I A 2w ) P it DA B et 1
AR RO (R AT R Rk, ek e TR 2
AN ML £ 7 2R (R 6 48 6 Ml o SR A i T R A
2 AR T Ik NIk S o, 58 Bl T AE TR AS



730 i ]

[ 6 T AL B NIt oy R (A A2

1 AR

R SR I8 AT &, 6T 6 o B i i G
VRS N = 2na A, P ng N OHA
A e, A MRS RN L e b AT, 6 £F Ol i
O RO N B e AT A OO T SO, TR
JERN AR (AR LR KE S B e A1 A RAEBUE, MK
FEEF S bl T I A L #8 AL REU 1, ARSI
S FH G RON FOE A M S 30 A AR SR 11, IR
JESLUE Ny S R RO A R BB I A 5 RS 11

Pl 1 oA T A R P (1) B S ek 1 S £ e
A48 g s TR AR A A R R T 5 | 1) 6 41 6 i
HhC S S K 78 A A EL IR (), 24 AR R
[ of A AR AR AR, Y ET Y M bt S S K (AR 1k A

Adi = ko A&+ kpaT, i= 1,2 (1)
A ke = 0 M/0e HEICEFFEHRTOR L JH6 R
BOMAT BT B A WG ke = 0 My/0T WS
2T A2 i AR OR300 R AT G G ke =
0 Xof OT > H 5 ISR EHE A K R BRI O REA
K H AL

}.T-i-?:\subntrute alice

FBG:2 a;

P 1 U R 11 Y 2T e il 4 e s
Fig. 1 Schematic diagram of fiber grating stuck on

the substrate
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Fig. 2 Spectrum of the sensing grating with different strain

(@) the strain is 0 Bg; ( h) the strain is 1834. 7 Ue
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Fig. 3 Measured wavelength in response to strain change

(@) and to temperature change ( b)
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Fig. 4 Spectrum of the sensing grating with
different temperature

{ ) the temperature is 4 C: ( b) the temperature is 40 C
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