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Fabrication and characterization of plastic fiber
optic temperature sensor using TSCM

Bongsoo Lee!, Hye Young Heo, Dong Hyun Che, Sin Kim*, and Hyosung Cho**

Abstract

In this study, a plastic fiber-optic temperature sensor is fabricated using TSCM(thermo sensitive clouding material)
which changes its light transmittance with temperature and the characteristics of this sensor are evaluated. The fabricated
fiber optic temperature sensor is the reflector type using a Y-coupler. The optimum light source and reflector are decided
by measuring the amount of reflected light through TSCM. Also, the optimum distance from the end of sensor to the
surface of reflector is determined. Then the relationship between the amount of measured reflected light and the

temperature of TSCM is found.
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Fig. 1. Measured melting points of TSCM according to the
volume ratio of paraffin/mineral oil.

Lxght w@m‘ce

S

2,

2t o 2 g

o 2

iy

AALH & dre
Al s 28
24 b /o
42°C2] TSCME A=},

do it
rle
k1

!
o

o
o

2,
2
N
P el
=
to
Ao g
7o
N
L}b

B2 2

H7F 2/19] =3

ud we
&2 1o

oo |l
o i
te
1

e &
re
-
=2
R
e
I,
=
Rl
o,
1o,
rfo
il
£

Yo AH-S B %(ESKA Mxtsub1sh1 Rayon)=

AT el (step index)} AL Tl 2HE 1499
PMMA (polymethymethacrylate)o] 52, Fel4& S48
1.402¢] Fluro-polymer ]t} TE&F o] SefAE F4d-F9]
7B (mumerical aperturey= 0.5040] 31 345 4] 2
74075 mm, Aol 20 omE ARE-EIYE Bele v
17 530 nme] =4 LED, 660 nm®] A4 LED, 950 nm
o] A& LEDE AM-3F L, o] F9E2] FWHM(full
width half maximum)< 40— 60 nm F =tk 2¥ 3
& YA ERE o] &8 BALEE O] AH e A
547“1] TAZE Kol 3 9let, vl Fute g &
43t7] 9lgt B 7 E71(818-SL, Newport Inc.y= +2 %
ool AlEeag 7T AU, F HE AESIE
400 - 1100 nmo] ok, G o]l ER=(1815-C, Newport
Inc) 100 fW -2 W7HA A&7hssla A% 39} 97

Optical power meter

TSCM

Optical power meter

(a) EE

% 2 539 3 vl TSCM 2%

Reflector

(b) BrALE

e

Fig. 2. Schematic diagrams of transmission and reflection type TSCM temperature sensors.
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Fig. 4. Measurements of reflective optical power “in

reflection type TSCM temperature sensor when
first surface mirror, second surface mirror and Cu-
plate as a reflector.
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