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Abstract

By attaching two metals with different thermal expansion coefficients to a fiber Bragg grating, we

show that the temperature sensitivity is successfully improved to 3.3 times that of bare fiber Bragg

grating and controlled by changing the metal length.
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Fig. 1. Two-metal-attached FBG temperature sensor.

a8 3& &b A4 317, 51T, 91Ty e Rt
s EHoelc) Aol A& 713l 3l AlAE Aot
Lol Y3 1 7o) Telel| UL o} ofnke] HgE
Aoy 2TE AL 2XE AR
(thermocouple)-& o83l &A3}9ic). 27 2°1W 3
1TCelA= 7 7He] 3 ~dEgle] HAA
o 5 Q) R 27} F71Rtell wal o] 27H«I I
7} dipe] ®el€z 2 5 FBG1e R dipe] A4
Ei E—] nul-E] .E_xlolo B A %lp} ]7;1% FBG2=
Ao ZHES] W] o3t ke L7)ed wBls)
FBG1S =42 sl aae} A Zo] Ao &
5 zo] 717] wtolck

E_'

= o I PN |
= = =2

08

0

FH =

)

=]

o

flo

12a]
v

111

d

=2 99F A4 24
#H1 Az}

FBG attached by large thermal expansion
coefficient.

a2 ¥ 49

a4 B

K=
=)

Fig. 2.

A Ao 2xztes 2Aslr] 9)sle] de] Z
ol& defdlr FBGIY = I HIE 2Asig)
ok 5E 31TAA 271T7HA] 103 WEA g A

23 15 LEAEE AW FHAAA LEAY

(806)

mEE it

43 OSAS =3 ¥ ]
2] 742 Zelo] ol tigh Bl spae] wisE it
W Aoldt g9 Aol 7}t 20, 40, 60, 100mme]ch
Hdfr BaAlaAze) Zele dmmelx a#llMe] d
= AellA 10mmE wAse] lck olaigt whloR
He] ZolE uleld el 719 BAF Hd
Zztol| v 33ui} MRl euziwE ole 4 9y
3 wd o] iAle ezt =3 APAE £ 9
o} w2 5o e Basta-wdd F5e

Holg A dolHEYE 4& & gtk W] 99%
Azt Azlztel wd 53t el gE LEE
7} o AEE 3R] e 71e 2229 Mol A 3§

AT T

1__

o] B Gl ulal o} A7) whFoleh wH FU%sh
FE o A AT 5 ok AR 5 1o &
ot Zolo] S sEeQle] Fol AAACZ FAH
Bl Axpel A £ gle Aojmg g ¥ 2
RS e 4 S Al

3

0 63

2

= 64

[

g s —o—T=31°C

% -6 —o—T=51°C

g 67 . B8 —6—T=91°C

E g

@

% -69

F 7o

1549 1550 1551 1552

Wavelength [nm}

1563

2] 3. 31T, 51C, 91CY we] R ~d e
Fig. 3. Transmission spectrum at the temperatures
31T, 51T, and 917T.
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Fig. 4. Bragg wavelength shift versus temperature
for different lengths of lead.



199942 98 BT I8EH

IVv. 2 8

Hoodgolle sAES 24 g REEE Ay
AR Bl Azl 2RAME Akela sk
AAAAR7) B F 5L BT Bl Axjell
Bojr] 2EAES FIHNT)a 1 G452 Heolg wst
Aoz o LEAEE sy o)z gt
Atz ofe] 7] 2eted ke R E
P2 3= Foll 3-80] 7hsd Aolet Almsd.

dAtel 2

# 2 ATe 71EAY FTEATEE

9] A8el] ) SRk

5 93

ik

b4

rak

Mo

[1] K. O. Hill and G. Meltz, "Fiber Bragg
grating technology:
overview,” ]. Lightwave Technol. 15, 1997,

pp. 1263-1276.

Fundamentals and

% BOERE)
197094, 19949 Agheta 717133 S
Ab. 1996 24 Agoistin o) A1 Fek 2
(FAAD. 19969 39~ WAl AgTsta e A
P1gshh uhlshd, FRAlRoRs A A Y %

A el A% 22 9 A4 59

B B(EER)

197434, 1997 Agdign A7|Fay E4(33
AP, 19994 29 Aeohsha ojEd A7|-EE &9
(3D

Er
N

XN A&

(807)

£3%6% DIE £ 9K 49
A. D. Kersey, M. A. Davis, H. J. Patrick,
M. LeBlanc. K. P. Koo, C. G. Askins, M. A.
Putnam, and E. J. Friebele, "Fiber grating
sensors,” J. Lightwave Technol. 15, 1997,
pp. 1442- 1463.

A. D. Kersey, T. A. Berkoff, and W. W,
Morey, “High Bragg
grating  based with
interferometric wavelength shift detection,”
Electron. Lett. 28, 1992, pp.236-238.

G. Lin, L. Wang, C. C. Yang, M. C. Shih,
and T. J. Chuang, "Thermal performance

[31
resolution fiber

strain  sensor

(4]

of metal-clad fiber Bragg grating sensors,”
IEEE Photon. Technol. Lett. 10, 1998,
pp.406-408.

A

F i E(EER)
19644, 1987 A&l g HAgsta) &<d(3st
Ah. 1989 Al2oishal ofshe] Axlgetat E<i(3Et
AAD, 199349 University of California at Berkeley,
Department of Electrical Engineering and Computer
Sciences £(FgRRAD, 19944 697kx]  Fuist
Postdoc. 1994 99 ~#) Aozt A7) 3-8

D5 FRARs BG AR, EEod, Pk

=



