BATH H 1LY o R TR Vol. 17 No. 11
2009 4E 11 A Optics and Precision Engineering Nov. 2009

XEHS 1004-924X(2009)11-2657-08
B AMRA R RS

% OT.RAEXE X
(hRAS SHAFHTRER. WK FH 250061)

FEE o BB LT A A 1T A R A5 I8 B 40 T T B 27 8 A % SR 2 1 SR B AR 5 1% SR 2R 4 iy o 5 1% ke
R A XA B KRR A DX AR Sl A3 A7 11 6 2R S B T IO A8 R 2l R I o R A 150 45 3R R R R S s T AR R Bl A
DR GE 4307 7RG TG LT % B 10 F0 25 10 07 A0 ek RO, B2 L8 o) T T e v OB L R LU A 52 I 108 T R IR R IR
S0 RIS o SR R SR 12K TR SRR K A N i AR R A R A L TE 1090 ~ 90 0 IR M e R R AT, HIR
JE R R T LA ETE 0. 500 LA . 5 PR H 41 20 A% J8 25 19 I 6F b 5 12 % J 2 TT BB 47 M S 30 0~ 50 Hz fIRAR A 4 kHz 5
BRIRSIAG I . bR 2 R W G T A% SRR T S AR S BT 5 A% R % 3h 2 B Ak 4G T L R T 1) S A B SR R A X 6
B A AR TS ERENE W,

X B OEALBLSE EEMNERIMNETLAEAE

P E S %S TN253 CHERARIAED : A

Design of single mode optic fiber coupling sensor
JIANG Qi,SUI Qing-mei, MA Bin
(School of Control Science and Engineering » Shandong University ,Jinan 250061 ,China)

Abstract: In order to realize the possibility of a single mode fibre coupler used as a sensor, the theory
of an optic fibre coupling sensor is analyzed. According to the relation that the coupler’s coupling rati-
o is sensitive to the coupled fused part length change and vibration frequency, a detection technology
for strain and vibration parameters is proposed. The strain and vibration experimental system based
on a micro-strain instrument and a cantilever is set up and its working principle is described in detail.
The strain response of the fibre coupling sensor is investigated through a micro-strain test and the
effects of temperature and transverse interference on the output ratio are given. Experimental results
indicate that strain response of the fibre coupling sensor is excellent and the sensor temperature re-
mains a constant in the coupling ratio range from 10% to 90%. The dynamic experiments of a piczoe-
lectric sensor and a coupling fiber-optic vibration sensor are investigated and a 0 —50 Hz low and
4 kHz high frequency responses are approved during the vibration testing. These results show that the
single-mode fibre coupling sensor can measure a vibration signal practically, meanwhile,other influen-
cing factors including the fused part materials, coupler structures and fabrication need to be resolved
for engineering applications in the future.
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Fig. 2 Experiment setup and true picture
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