CRIECH BUR g G TR Vol. 24 No. 10
2016 4 10 A Optics and Precision Engineering Oct. 2016

NXEHS 1004-924X(2016)H8-0066-08

KBMENBER LT ERRRFER
S B AT M B 22

FAMHERLCEEN.E £,
QLEREIAF LAERSLERNERTER LR E, K 400054;
DEREIAF ERTARAERIMEAGNEE L LR, K 400054)

FEE O 1R R BUE m EIR R T B SR AR A5 RS R A S I 4 T D IR OGER 4 D IR K AT TR TR A 2R K
AR B, IR KV A B AR AR U AR RRES . BFIE T U B XA R W) B A B il 356 % e 2 R 8032 A9 B2 i, 9 X
V643 AT T R 223 3 A RSP % U A S K T Ak SIS 1) SR OIS 1 SRR RS 5 T 8 W A B R TR BE R RO . R R SR P L A%
A RPUEZ U X EAM U XK. 2 U X EARRERS58 1500 pm 0. 025 mm ™' I, £ 8 % 4 45
BER TR (25 OB RBUE KBS 0,017 /g« (100 mL) "5 2 I B Ab 3RS , % I o 0000 X 388 4457 285 B V% B AF 25 °C AN
65 “C i H 5 HE X A8 T i 1Y) d5e KRR X 15 22 SR IR AL FR Y 140, LY RRARE 9. 7%, Ud B G 3RL S £F 47 THR-FR IR 4G
B U Ak B e 2 o X IR ) MR A

X B ORE:BHALSUBERE REAE ABRELE; ZHE B E RN b

HE 4SS TN253 XEkFRIAES ;A doi:10. 3788/OPE. 20162413. 0066

Effects of water-heat treatment sensitivity and
temperature-independent of plastic optical fiber sensor

LI Chao-nan, ZHONG Nian-bing” , WANG Zheng-kun, WANG Xin, LIANG Xiao-bo

(1. Chongqing Key Laboratory of Fiber Optic Sensor and Photodetector,
Chongqing University of Technology, Chongqgin 400054, China;
2. Chongqing Key Laboratory of Modern Photoelectric Detection Technology and Instrument,
Chongqing University of Technology. Chongqing 400054, China)
* Corresponding author, E-mail: zhongnianbing@163. com; pxlb08 @cqut. edu. cn

Abstract: In order to acquire U-shaped plastic optical fiber sensor with high sensitivity and independ-
ent temperature, the grinding method was used to prepare D-shaped optical fiber, then heating-cooling
circulating treatment in water bath was implemented to D-shape area. Afterwards the optical {iber was
made into U-shape sensor. The influence of U-shape area with different diameters and curvatures on
sensor sensitivity was analyzed, as well as the dependence of plastic optical fiber on temperature in
glucose solutions with and without the heating-cooling circulating treatment. The results show that

the sensor sensitivity is controlled by the diameter and curvature of U-shaped region. The maximum
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sensitivity of the sensor in glucose solution (25 °C) reaches 0. 017 /g « (100 mL) 'when U-area di-

ameter and curvature are 1 500 pm and 0. 025 mm '. In addition, the Maximum Relative Error(MRE)

of the Relative Change of Transmitted Light Intensity(RCTLI) of the sensor in glucose solution de-

creases from 140.1% at 25 °C t0 9. 7% at 65 °C, which indicates that water heating-cooling circulating

treatment can relieve the temperature sensitivity of the plastic optical fiber.

Key words: plastic optical fiber; U-shape sensor; water-heat treatment; aging treatment of distilled

water; sensitivity; temperature independence; optical transmission
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(NR: normal region; RR: removed region)
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