22 % 12 e G TR Vol. 22 No. 12
2014 412 A Optics and Precision Engineering Dec. 2014

XEHS 1004-924X(2014)12-3183-08

5% TED G W 20 5 4F o B AR ST LSS BN
X i = R 22 B 5 i

%)\il HEAR T ARRYEB T ERAP
RFAF MEMKEGHFFK, L#E 200092;
.Wr AR R BT RAT, BA L %R E 150078;
LAREIAZ MATRFRE,HE KX 430070

T i T A R R W OGS A0 RS SE i (FBG) 1% S8 25 ) B2t 157 A% B2 52 A 5 A 1) B 28 43 A0 A SCRF 3 7 Y6 4F R AR 5 34k
NAEZ A OC F o XRS5 BN S T BE AR 5 R EF 22 (8] (Y R AR 4% 33 bR BOR LB LE I W AR L SRS R SE T FBG 1 IR AR
Sk A EAER . 85 R A BR G T (FEA) FISE bR S2 56 T 82 1 AU B R AT T RE, 45 R BoR . J6 4 2E /Y
FEA it 5 #IS i IR 2276 5% LA, T8 A 5 B0 ff (1R 25 78 8 %6 LA DY, 45 S 3% W i B30 58 4 096 2 R TR W 3 FBG £ 8%
AR EEZISR . 53O0 AT T a2 AN SL AR KT R AR A 3 i S, 25 R R < ST X N AR L 38 258 R N AR A% 3 8 Bl 7 Sk 1R
S (10 18 0TI 085 o AFL AT B 2R 4 2 Ot JE RN i J5E B D A0 T 3 5 0 /)N

X 8 W RS AEARM;RAERE EREM B EFEE

hE 4% S . TN253; THS23 Xk ARIRAD : A doi: 10. 3788/OPE. 20142212. 3183

Influence of layered structure for surface-bonded
FBG sensor on measured strain

WU Ru-jun'. ZHENG Bai-lin'* ., FU Kun-kun"?, HE Peng-fei', TAN Yue-gang®

(1. School of Aerospace Engineering and Applied Mechanics, Tongji University, Shanghai 200092, China;
2. Harbin Institute of Marine Boiler and Turbine, Harbin 150078, China;
3. School of Mechanical and Electronic Engineering, Wuhan University of Technology » Wuhan 430070, China)

% Corresponding author, E-mail:blzheng@tongji. edu. cn

Abstract;: When a surface-bonded Fiber Bragg Grating (FBG) sensor is used to measure the strain of a
host material, it will effect the strain distribution of the host material. Therefore, this paper explores
the relationship between optical fiber strain and host material strain. A theoretical model of strain
transfer of the host material to the optical fiber was presented to modify the measured strain, and the
interaction between FBG sensor and host material was considered. Finally, the theoretical predictions
proposed in this paper were verified by Finite Element Analysis(FEA) and practical experiments. The

results show that the error between FEA and theoretical solution is controlled within 5%, and that
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between theoretical solution and experimental data is controlled within 8%. These mean that the

strain transfer mode satisfies the accuracy requirement of surface-bonded FBG sensors. Moreover, the

effects of geometrical and material parameters on the average strain transfer rate and the strain trans-

fer rate were analyzed. The obtained results indicate that the average strain transfer rate and the strain

transfer rate increase with the Young's modulus of the host material. However, they decrease with in-

creasing the top thickness and bottom thickness of an adhesive layer.

Key words: fiber Bragg grating;optical fiber sensor; layered structure;strain transfer rate
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