HNRSHBEFZHE
52, 100604(2015) Laser & Optoelectronics Progress ©2015( 1 [ 3 5) e a4t

ANAIE T AT HLEA %5 21 1 1 25 T F I o) o BF 52
LT AR ARA A

O (R A B BE Y SO TR R, ILAR 75 5 266580

FE MR 15 F AR Z O I TIAE T — R AR R AT L -3 8 T 0BG A (% 8% 85, 6 R R e B i
7 TOR5E . MRy 2% FDG SRR A5 1 R iy R S A A0, Sy 7 B P g o i SR R 7E 2 SR AR RN 5 B AR
T ETR T R T 2RO MBS . SEI T R IRES R T A2 A HIRE AR 120 pm 28 HOGLT
A A 1 mam B K 00 A% IR Sk HEAT T IR R 0 1N S5 VL VLDl 20 TT~500 C |, 55 56 25 5 2R B A% 8 ] T A B A
A 8 P e 7, SR 2 1 17 8 B O 25 nm/C, FLEE 52 PR A s #E R IR 20 SO TR HEAT TR D A I S G, S 4% R 3
%A% T ELAT Bt Y K 7 RV 8, LR i S R A R 4.7 nm/MPa. % 15 TR A AE A X IR B LR 7 52 B I A i
AN L N R (T Wi R =N = A R

KRR LG SCLT AL I AR A B3 2 U o iz

FESZES TN25 SEEARIRED A

doi: 10.3788/LOP52.100604

Temperature and Pressure Response Study of Intrinsic Fabry-Perot
Optical Fiber Sensor

Wang Ning FuJianbo Zhu Huafeng Li Dailin

Department of Physics and Optoelectronic Engineering, College of Science, China University of Petroleum (huadong),

Qingdao, Shandong 266580, China

Abstract An intrinsic Fabry—Perot interferometric fiber sensor is successfully fabricated by normal single mode
fiber and multimode fiber with different outer diameters. Its temperature and pressure response performance is
investigated. The pressure responding theoretical model is got by materials mechanics theory and photoelastic theory.
Considering the strain direction caused by Poisson effect, the multimode fiber with small diameter is used to improve
the pressure sensitivity. In experiments, the diameter of multimode fiber is 120 um after the fiber is corroded by
hydrofluoric acid. The temperature responding experiment is done by this sensor with varied temperature from 20 C
to 500 C, with 1 mm cavity length. The experiment results show the sensor have a good temperature linear response
and repeatability. The temperature sensitivity is 25 nm/C. The pressure experiment results are also got at 20 C
temperature. The experiment results show the sensor also has a good pressure linear response. The pressure
sensitivity is 4.7 nm/MPa in this experiment. This kind of optic fiber sensor can be well responded by temperature
and pressure, and with the potential of multiplexing sensors.
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Fig.1 Structure of optic fiber sensor. (a) Sensor photo; (b) schematic structure
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Fig.2 Simulated curve of pressure—strain
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Fig.3 Structure of experiment system
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Fig.4 Reflection spectra of Fabry—Perot cavity with varied temperatures
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Fig.6b Temperature responding experiment curve with Fig.6 Residual errors of temperature responding
1 mm cavity length experiment data
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Fig.7 Pressure responding experiment Fig.8 Residual errors of pressure responding
curves at 20 C experiment data
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