WO28%T 04 A0 b 1 Y% 13
2001 Aé 4 0A CHINESE JOURNAL OF L.ASERS

Vol. A28£-No .4
AprilE2001

TAOA+2PAE258-7028 2001£04-0372-03
U¥1ATE1A00TAYEO! +4E«2TEY « DNP¥¢ *

19°0A," H. Y. Tam' S.L.Ho' W.H. Chung' 9-D60&’
£°17a,0AT107 6N8ue»01e31 Ty Ta_ U%AAGES AT 2" 6NETO 011aNgNp%: Bl Ti%0 300071£0
D~ 0UA%O02» T~1ATEPAA-10" ! E4YE T%ROPA%, 6 - “E4 - & E0EOUALOO1ATEPALAEE TUEY2» T-£AY 6 -~ B4 - A%R0D2» [-UATAYE
Ti0} i £11y%a2aA% 6 - E4-AuA2 30k 4, EELTOTATEOSO ! +apAT-E+28A, 1 £
gy e 1aTE2a00£5« DEFATEES! +4
0P 1%-0AaCAETP212. 14 TATx+eETAGER

Study on Strain/Temperature Two Parameters Sensing with
a Single Fiber Bragg Grating

GUAN Bai-ou'™ H. Y. Tam' S. L. Ho' W. H. Chung' DONG Xiao-yi?
! Department of Electrical EngineeringE~The Hong Kong Polytechnic UniversityE~Hung HomE£~Kowloon
2 Institute of Modern OpticsE~Nankai UniversityE~Tianjin 300071

Abstract A new approach for simultaneous strain and temperature measurement using a single fiber Bragg grating has been
reported in this paper. The fiber Bragg grating used for simultaneous strain and temperature measurement is written on the joint of
two different fibersE-and has two reflection-peaks at different wavelengthE-which have different temperature response because of the
different thermo-optic coefficients for the two fibers. By measuring wavelength shift of the two peaksE-strain and temperature can be
determined simultaneously .

Key words fiber Bragg gratingEsensingE-temperature£strain

1 Oy NO

HhiAGA” £38TE1A0a0U" «  DATOOUAO! OAOY EOAEEE
ACYi<” 6pANDY:¢ DEER j ETATECTO} +4” « PEC1ATE2A00 «
L DE+pAXTO+02010+£%00 1 0A j EOEOUTATEOED ! +4 T-E+0y
£31ATELA0apARYA® 12300 E Y »2eA0  DEBRCOT
100aA%00P801%000Ce - OEC1aTELA00 "« DE+020YXRTO

%0-%°  £AA0D™ 62, - OEC2EO0AAY , 6»0A% 600ETPAATE
1300x6°TA” ¢ E - p¥i»22A0 _DTETA ~££620D2E0A1ATE
1300 F-P C»A” EPTOTATEOO ! +apA T-E+2aA Y% £0aD0O
-%°  OPpADe0Al 6%ap+1a0” £6aTPOE0GYOAESE+YESE
CO, p1aTE1A00" « DE+PAEUYEO} OA” gA” 2»+E£6DPADD
ESE¥AE1ATELA00" «  DA+ENT@OPUAZ 3a+aA& T@POPAOA

x 14, 0AT1a” ON§xEOGTTA i £
EQ, AEOAU£P999-06-06EE0pHDP | A &EOEU£P999-11-18

HAET0T14360»000A - %° £8A0»  61aTE1A0ENTOTATE
0801 +apAT-E+28A, j£04001400D” 0UAKOO2» T-1ATEUA
A-0" 1 £BEOUAKLOOLATENROD2» T-pAOUEAAECTTATE T
Ey£60 EOANUPAOD» 6 1aTELA00YROPAY 6 - E4 -&Eq0
COEAL 6- E&-a%R0P2» T-pATATETI O} j£17 1yYa2aAk
L0-"Ea-8uA2 300K £4ET-E£E- T TATECEO! +a+d»"
CécOi£ EOD-1%h°, 0»De020» , 6%ap+1a0" £40u¥0xDDEAE
+£ABAE1ATELA00  « DE+PAZ " 30+aA6 TODOPAOAPEEHR
OPEUYEO ' OAVUOU i £

2 EpNénar1a0&10Al

131E1800%A 1 ECTY: £ o ECEUEYERUD OUAOT "p¥
AE1ATECTO»00TT i ¥ TE«20001ATEPAA-RO " ¥ i ETEY«£D
I U¥ALLATECTTTj¥TE«20001aTE - AOAOUNLA! 1p (0D 0P
Ca7 117140 atmEF0CEGEE | 361ATECOLHAKLOO1ATE®,
%00UO»EIEIEOATATNUAE - "0A 193 nm X% - 0x0%a1a0U
ABOOTATEA-%O” 1D~ OF1aTE2A0m | £uAppALATELA0030



0D 1
TE 1 cmEROTATBYPTARA -  EAAXECTY: 2 EUEY%{EOE 1Y E
YOESE1ATE1A00YRODAY 6 - B4 -&E~" E42"30-02812
1547 .44 nm °T 1551.62 nmi£O0EOUA%OOLATEUROD2x I -
LAOUEAAEERAE»00 , 61a00%R0DTAT-PAOUAUEH«AY2,, -0
1500¥%R0D2» [-pA2YA® 12 "3a0£60” EE6A001ATELA00YR
OPA%, 6- E4-&if

standard fiber, 4 Er/Yb doped fiber, 4

_ Fmmomro

(e
: fiber grati
LED l grating
OSA
3dB coupler )

WA T (EPTENEx°ORTE" bE0

Fig.1 Structure of the FBG using for simultaneous strain

and temperature measurement £ ¢£0 and schematic
diagram of experiment arrangemenf’ b£0

LEDE®ight emission diodeE»0SA£ptical spectrum analyzer

6. O
B 1
~,
2 3.0
g 3
s
i

. O

1545 1550 -~ 1555
Wavelength/nm

pA -~ Eakx
Fig.2 Reflection spectra of the FBG using for

simultaneous strain and temperature measurement
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Fig.3 Strain respons€’ a£@mnd temperature respons€ H£0
of the fiber Bragg grating
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