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Fiber-optic Temperature Sensor Based on Bending Loss of Thermally Expanded Core Fiber

Kwang Taek KimT,

Ji Hoon Kang, Kyu Jung Cho, and Nam Il Moon

Department of Optoelectronics, Honam University 59-1 Sebong-dong, Gwangsan-gu, Gwangju 506-714, Korea

(Received November 30, 2009; Revised manuscript January 25, 2010; Accepted February 16, 2010)

In this paper, we have proposed and demonstrated a simple fiber-optic temperature sensor based on the bending loss of a
TEC(thermally expended core) fiber attached to a bi-metal. The deformation of the bi-metal caused by the change in its
temperature induces the bending loss of the TEC fiber. The experimental result shows that the temperature sensitivity and
operation temperature range of the device are controllable through the adjustment of the structure of the expanded core fiber.

The fabrication procedure of the device is described in detail.
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Color versions of one or more of the figures in this paper are available online.
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FIG. 1. The structure of proposed fiber-optic temperature sensor
using TEC fiber.
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FIG. 2. The calculated bending loss for the various TEC fiber
structure.

a7 2004 2 2RIk ek smoje] Avleh u 2
A B AR A8 FoV)E QR AOE 7}
ST AT A FAE B :oi7} g A
W AR HES ML A0R JPPSITh 2HE wAo)
Ahasgtel wheh Y SATS ASUSR SR EG

¢

2 AdoA & 310 FHRE A fl8l 3ol
2152 8.2 im, FP O] AF2 125 im 123 H|=HE A}
0|7} 0.36%%] FE4l-8 TURLE(SMF-28) 34171 o] -85
ot 1 33 o] £ R A2 EX|oA Yo Ak
-LPG E37ts BEE 98 Foshs A0 R PAfol d

=
= 7FeRRiek dubE Rl g2k FH S AEE Alx ZAE




14 sh=gstsl A21 A1, 20109 29

7h shakgl Ee] ol 10 mmolck

Bo] FWFE PE LA Hojo] As|7}t A&HoR
wteb LEO| )7t AAE| Hetsh A7
AEAE AR b=t AlEF oA d

AE =S Alojshaleh AR ol

of =& 5 1553} 308 & =A% 54 Ad
47} BofFa1 gk,
ogzvo F WAL 1390 nm 5 B4 0.4 dB A%
o] 271 Hel F4 2AS WAL} oj Azhol o]Eom
59t O-H7]9] 271491 F4of) ofa) wAysh= A
At Eloh 3 1550 nmofl A= Fof o Qlstod] ‘T‘7]'
Aow WAsh= &4 0.2 dB ofstE UERiT

Al debg Fof FAF9 %LXPE] ol A7|E &7t
7] flete] FAHFE Adsial dAnkgt & o e 9
tisto] &gt Abxlo] Z1gl Sof AAlEo] Slek AF ol AR
3 dspy 3o} P vfolAREX Q] B 742} 15
I 308 X =F EQch T K9] Hofo| HArl B A
o] WG] Fojo] 2uQ} 3u] A== TW=xE|Qct

AzkE B34 S10] WG o EAl] A Brolu] S
o] of ol B ick. Ago] g upojuge AnjEn
AFe] BL-2 Rdo|t}. dePgAla7t =2 2] w452 Ni-Mn-Fe

(micro torch 1)

- =

f\ T

‘_\|\ .
- U ‘ Heating area
Single mode fiber

(micro torch 2)

TEC area

FIG. 3. Concept of fabrication process of TEC fiber and core
structure after thermal expanding.
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FIG. 4. Transmission spectrum of TEC fibers.
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FIG. 6. The bending loss of the TEC fiber in accordance with
temperature of the bi-metal plate.
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