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Design and Study on a New Fiber Sensor with Self-Repairing Functions

Li Peng Zhao Zhimin

(College of Science, Nanjing University of Aeronautics and Astronautics, Nanjing, Jiangsu 210016, China)

Hong Xiaoqgin

Abstract Fiber optic microbend sensors under the strong signal will bring about the fiber rupture, and the sensor
will invalidate. To solve this problem, the self-repairing of the fiber optic microbend sensor was researched. A short
wavelength light curing adhesive was designed. It has good optical, mechanical and adhesive performances. We put
it into the hollow-center fiber embodied with fiber optical sensor. And an intelligent fiber optic microbend sensor

with self-diagnosing and self-repairing functions was designed. Experimental results show this sensor has little
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repairing time, good repairing effect.

Key words fiber optics; fiber optic microbend sensors; self-repairing; short wavelength light curing

1 5 &

JCET T e A B IR O AL A R S
Py B I R AR B T Z AN . AR SRR A B
WY SR TG LT AR AR L AR B AT
S R AR R B R A O 2 R L
Ao I S A SRR R ik Y A Al il BB I 5t A1 )
M. RSP A A i 52 B8 A5 T vy i
USROG LR 25 A2 /N T 0 BRAE L I D £F 22 32 450 i B
RO R R AL AR

ARSCHEFER B T — M HA PR A &= e
JCET B L AR o AR AL R O BRI X AT PR
S LB IEAS I R SE Rk S ] . AR BT 20K
R 1 — AP B A R AF 65 | 7o MUK 5 BE A D (]

W #s B H:2007-08-16; Y B &2 H H#:2007-11-05

MBS . I el ) A5 ORI A B R AR REEAT T
WEFE A3 HT

2 FRBLLF RS i T

Pl 1A R G LF B fh e B 1 454 5 T
2l OB T T P8 0 £F 4RI 8 4L 8 5200 = 3
SRR S R T8 U B LT AR A A O EF
W £F 6 300 ~ 700 nm Ui B 10 i 6 K K 85% ~
95% ALZSME ] 200 um s Ttk 0 £ e A AR K
500 i BEFRE100 pums 1L B 4 19 56 [ 165 52 700 42
ST 46 T (0 SR WU £ Ok
ZIEES LA T

2 0 RO 8« 1€ 0 46 0O 0 1

E£TH - HEKAARERESE (10172043) (i 25 Fh24 5 4 (05G52047) FIFF #1642 5 % WA 43 (20040287012) BB L A
EER/AT A WA976—) . B I L0 A EE AL B REL MBS . E-mail: bodyguard_008@163. com
SIRE B EBA955—) L 0T NG BUR AR R, B GO RS M R BT AT

E-mail ; zhaozhimin@nuaa. edu. en GEIE/EE)



i it 35 &

light curing
adhesive

hollow fiber

BT RE AT B L Ik s RO S5 F R
Fig. 1 Structural schematic of the intelligent fiber optic
microbend sensor
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Fig. 2 Absorption spectrum of the light curing adhesive
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Fig. 3 Testing device for sensing and self-repairing performances
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Fig. 4 Sensing performance of the quartz optical fiber
and the intelligent fiber optic microbend sensor
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Fig. 5 Sensing performance of the intelligent fiber optic
microbend sensor before and after repairing
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