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Fig. I Twisted type fiber optic sensor structure
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Fig. 2 The curve of fiber optic sensor light power change vs steel strand strain

FRAE AR I 8 55050, M 62.5/125 um A 5 0. 01 M ZBOCEF R EEHM 0.9 mm 1404
HUHIME T 8 MUAH IR Y g g X 2T AR IR 2E, AUMOEAS AR 4 100 mm [ 4 X 4 4EAE KA,
5 20 2 BEES A A B2 A a1 600 mm~ EAN 6 mm R A i BGRE . 7E9E 58 4T 1),
SN AR ) — B e 22 BT, SRS R R L b, TR BE B Of R 48 28 0 £F ¥ MR BE AH [,
SR O £

AT AT ] — 2 P P IE 28 G EF e A A OB AR B A AORE P G RO IR R, WO A
J5 ) PG ET 19 43 Sl e AE AR AR R 2 4T i Al 2 W), HLEEAT S Rk N D Ja 2 1iT . b TR ISR N



1139 fis Ty T NG I 3 B S AR 5 458 3O 2T A e W 0 228 A 2R 28 T 0y v 1533

HOMEA, St el s, HERNCETT e e Ry, 76525 b A eIt
AT . b, SRR S B A AR AR = AR AR I, L A S AR B S e £ 7 A
IR/ BCH BB, ATTEE RN U I A () R BB e O TR DRI I A, 7 RIS R b i
SEAE A BT YCET I A AR L w] Y BRIk SR, A R A TN ), AR S T I il B R 41
HEAT o SXFFIMON HAORE: 1) B8 T ANER I RIE,  ELOGET B R bl SO AR AT RS 2)
AR T BE AT 0 48 (10 4% ) R, L E AR A ) AR A, B R IR A RABE

4 AR IRAT T B GRS A

0 B8 o (¥ 5 5 A B 5 v KB TN Tk 2 ) 21 O3k LR O Ak R (O ptical
Time-Domain Reflectometry, OTDR) FA, ALl A JCEFC B 20 A1 (75 o) fUS b D242 4k, fif
PR RL SR R 52 T A S R I el o G P S A o e AR P A 2 T K J S A A Ol Bk b
AN FBCET S, R0 A [R] 4 A S AU 55 T [ia) RS0 A 0 ik Bt I () 28 A O 38 A I 6 £ (1) 3 4 2%
FERER AL o MR ARRE I — B Rl Bk b s i, AR ST B SNk s, A A
JCEF % i B E R EOR,  Heh — 2 G R RAE ) J5 AT RE A AL S BErh, T R ) SO ik
JGIR A E 6T NI g o 1SRG ET AR AFAE SR e ( R 432) BRI AP S EEN SRS, WITS ) il
JCIRAEZAL A — € B ZE, Wl HH 7T 1) (5 DG ik b £ 22000k I (] AN D 4 R KD, 8] i e
T B B PR AN R A B AR

1 SE I 3R 5 7 ( Hires OT DR, Model 4000) 552 45 K 4O 1) A6 RS 1K 6 2T — i
FHIE, PRI 52 ) I O e 3 02 5 E A R adiaiy ) R &R, P LA 5 ] 2(d) A1
[ o

EE G, F 7 BOC R 8 MRIELE A C LT L IR I T i e, TR HOESE G AT
2%, IHACE —am A CI ST, Wi 3 B SXFERAR I b A2 ) iy FLAAR A7 B RRE A
AL TE W e 5 20 B I A2 P T ) 2T A% Jke s b 1S U G S R U R R AR g . i AT
AL A IS S vt =3 8] 0 B A0 o R R R I8, O 1 HERRE A, TEREPIHOGLT A T 10 m

KA FE 4T
- = L k9 —-twisted type fiber optic sensor
noLae
[::_3 1 time-delay optical fiber
B B~ S IS ) B )
OTDR 2 1 I | e
P I I
’3 N v H_E’
gl 10/ 11f 12 P
4 Vi Vi | X ot
131 14/ 15 1Gt
-r -': __..._.5- 6 .:-“-'-' T ﬁ-"":‘

Fig.3 OTDR test scheme
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Table 1. The back scattering light power loss of every fiber optic sensor and identification result

Light power

Distance

the hack scattering light power loss of fiber optic sensor SdB

number 1 2 3 4 5 6 7 8 load site identification

nodoad (4) 0.61 0.63 0.64 0.62 0.63 0.61 0.65 0.62
one-point load on point 1{B1) 0.93 0.68 0.69 0.66 0.94 0.65 0.70 0. 66 one—point load on point 1
Bi- A 0.32 0.05 0.05 0.04 0.31 0.04 0.05 0. 04
one-point load on point 3( B2) 0.91 0.67 0.67 0.67 0.68 0.64 0.94 0. 66
B:- A 0.30 0.04 0.03 0.05 0.05 0.03 0.29 0.04 one-point load on point 3
one-point load on point 8( B3) 0.65 0.96 0.69 0.67 0.66 0.65 0.69 0.94
Bi- A 0.04 0.33 0.05 0.05 0.03 0.04 0.04 0. 32 one—poinl load on point 8
one-point load on point 11{ B4) 0.64 0.68 0.94 0.67 0.66 0.65 0.97 0. 66
Bi- A 0.03 0.05 0.30 0.05 0.03 0.04 0.32 0.04 one-point load on point 11
two-point load on point 2, 14( Cy) 0.86 0.67 0.69 0.89 0.66 0.93 0.68 0.65
G- A 0.25 0.04 0.05 0.27 0.03 0.32 0.03 0.03  two-point load on point 2, 14
two—point load on point 6, 9( C2) 0.65 0.87 0.87 0.67 0.86 0.84 0.68 0.065
C:- A 0.04 0.24 0.23 0.05 0.23 0.23 0.03 0.03 two-point load on point 6, 9
two—point load on point 1, 11{ C3) 0.85 0.69 0.89 0.66 0.86 0.66 0.89 0. 66
Cs- A 0.24 0.06 0.25 0.04 0.23 0.05 0.24 0.04  two-point load on point 1, 11
two—point load on point 3, 13{ C4) 0.86 0.68 0.68 0.88 0.87 0.66 0.90 0. 65
Cs— A 0.25 0.05 0.04 0.26 0.24 0.05 0.25 0.03  two—point load on point 3, 13
one-point load between point 10, 14(0) 0.64 0,67 0.87 0.85 0.67 0.91 0.70 0. 66
D= A 0.03 0.04 0.23 0.23 0.04 0.30 0,05 0. 04one-point load between point 10, 14
one-point load between point 6, 10(D2) 0.64 0.87 0.87 0.67 0.67 0.92 0.69 0.65
Da- A 0.03 0.24 0.23 0.05 0.04 0.31 0.04 0.03 one-point load between point 6, 10
one-point load between point 7, 8(D3) 0.66 0.93 0.69 0.66 0.66 0.66 0.88 0. 85
Di- A 0.05 0.30 0.05 0.04 0.03 0.05 0.23 0. 23 one-point load between point 7. 8
one-point load on area [( £1) 0.81 0.84 0.71 0.66 0.84 0.83 0.71 0. 66
Ei- A 0.20 0.21 0.07 0.04 0.21 0.22 0.06 0.04 one—point load on area |
one—point load on area V( E2) 0.69 0.85 0.85 0.69 0.70 0.83 0.86 0. 69
Ex- A 0.08 0.22 0.21 0.07 0.07 0.22 0.21 0.07 one-point load on area V
onepoint load on area VI( E3) 0.68 0.84 0.84 0.70 0.67 0.68 0.85 0.84
Ei- A 0.07 0.21 0.20 0.08 0.04 0.07 0.20 0.22 one-point_load on area V1
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Abstract A novel sensor array made of multimode optical fibers twisting steel
strands is presented. It can be used to detect many state parameters such as
load, strain of intelligent material and structure. Optical time-dimain reflectome—
try (OTDR) technology is applied to process real-time parallel and distributing
sensing signals. In this way, the measured datas are obtained and the identified
results are proved.

Key words fiber optic sensor, intelligent material and structure,  optical

time-domain reflectometry technology.



