40 B 2 )
2011 4£ 2 A

T
ACTA PHOTONICA SINICA

Vol. 40 No. 2
February 2011

NEHE.1004-4213(2011)02-0251-4

BTl s /R b T R OG LT S AL e

Sz oy R R P

GH R 2 BRAOE A 08 B R e % B 310027)

pAx
c

W OE AR T A EGETEARDTINRA T HERE. ZAT T BERE AR
RAARM AT TR R TRETWEMN LR AL RETFET, A RFITHF T RRE LMK
A, St F R G A5 T AR T F 435 FIARSRA S RIA AR £ R BRBE AT F 5
HATRF Fo R FIT Al R TG EN, Flen X T ZAS T HERS AL TR
FTERGT TR HRENXZ SFER RS BREANZAG T HHA A S AA 43.96 rad/m !

8 RAE R 0.004 m 1 H F PR,

SR L A T L R T A R BRI IS e

hESEE.TP212. 1; TN253
0 5|87

JGET 5 A B A S — BT B 0 4 i A% S 4
AR i T HEA G T 6E 75 B K B R
by, i S ARG A AR AR R TR TR
KA 24H . BT, 72 E P A E g T LR DAL L
FETDRG IW 3Ca] DL A 45 4 9 7 B Ol 21 45 il 1% R A%
e OB OGET AL AR L G 2T A W A% G (Fiber Bragg
Grating, FBG) /£ & #8 5 K & # )¢ 2F 6 Mt (Long
Period Fiber Grating, LPFG) 1% &% %% 28 B SR #i 3k 3
T E M RS o PR AH R S AL R AR
BRI Fe (1 PRI AL 3o AR B B Bt OG5 2 A
SR ARAT I 4

AT — e T35 S R T W G A S
e il . R AR AE L H% R ( Phase Generated
Carrier, PGC ), il 1o %I ff 28 25 4k 51 2 1) A A7 T ¥
5T I R O L S BT R 2 A 2 it 3R A R
Rl 55 b A 4 [ 28 U £ 45 i A% Jkds A L, SER
FEEF YT I R VT L YK 8h 25 1 A8 5 TRT SR 25 4 R S
T &Ik 43. 96 rad/m ™' Y R B K& 0. 004 m™ ' ) &
i SO N

1 fRRJRE

wmE 1, gr A R Bt OE 4% (Distributed
Feedback Lasers, DFB) & 8 1 550 nm By
WAL 1 235 3dB LA 4 . LT & 2t

EE&TH . ER A KRB A (No. 60577025) % Bl

X HRFRIRED A

doi; 10. 3788/gzxb20114002. 0251

Micrometer

Oscilloscope,

Mv/ \ ’—\Y FRM

Photo-detector

& Pre-amplifier = Fiber 2 " ‘.tD
N Steel ‘
Refractive index Seeee? .

matching liquid Cross-section

of fiber ribbon

ooo.
Modualation
oscillator

Bl g A5REE

Fig. 1 Schematic of experimental system
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Fig. 2 Experimental curve of interference signal
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Fig. 3 The relationship between phase (one cycle is 2%

radians) and the bending curvature
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Optical Fiber Bending Sensor Based on Michelson Interferometer
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(State Key Laboratory of Modern Optical Instrumentations, Zhejiang University , Hangzhou 310027, China)

Abstract: A novel high sensitivity fiber optic bending sensor based on Michelson interferometry was

developed. The sensing probe utilizes a fiber ribbon affixed onto an elastic structure to generate

interference signals as a function of curvature. Further a micro-cavity filled with refractive index matching

liquid was added to the optical path length and modulated in audio frequency to modify interference signal,

which was demodulated using phase generated signal carrier technology to obtain a highly sensitive

detection of curvature change. Experimental measurement of prototype shows that the fiber optic bending

sensor can achieve a sensitivity of 43. 96 rad/m™

1

and a high resolution of 0. 004 m
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Key words: Optical fiber bending sensor; Michelson interferometry; Phase Generated Carrier (PGC);

Refractive index matching liquid





