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(b) Improved structure model of FBG strain sensor
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Fig. 1 Structure model of FBG strain sensor
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(b) Stress contour plot of i-shaped structure model
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(c) Stress contour plot of improved structure
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Fig. 2 Loadsdiagram and stress contour plots of FBG
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Fig. 3 Structure details of strain amplification area
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Fig. 4 Influence of parameter ‘a’ to strain
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Fig. 5 Influence of parameter ‘b’ to strain

SERESICITIP S 1 I N AN R R VA A S -
K. B = 2% it 2 0t nz 09 & 38 55 ) & 0 279,128,516
(pe/ND. 43K 5] 3 000 pe B, 7K AZ (1 3 43 514 -
10. 8 N.23.5 N.5.8 N. b R~} 33. 3%, R G F
WY 84. 9% 50 RoFwi/N 73. 3%, R U /)
54.1%. A WL, b &b RUSF X py AR 580 [R) B 52 i AR
KGAE b Ab RSTBR K 7 78 52 00 8 () B o) R
JE 1) 5% ) i ) S

2.3 SEcWHMENHN

S c I BE 16 mm,20 mm, 13 mm Jj 4%
F W N 1~ 32 N A % S o 75 20 AH R AR AR
LA 6 frs.

35
3.0
g 2.5
Z
3 2.0
g 15
7
L c=16mm
0.5 - — —c=20mm
evserenee c=13mm
0 1 1 1 1 1 1
0 5 10 15 20 25 30

Load/N
EH6 ZEcHmEWNPH

Fig. 6 Influence of parameter ‘¢’ to strain
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Fig. 7 Influence of parameter ‘d’ to strain
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Fig. 8 Influence of parameter ‘e’ to strain
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Fig. 9 Influence of parameter ‘f’ to strain
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Structure Optimization of Fiber Bragg Grating Strain Sensors

YUAN Zi-lin', GONG Yuan', MA Yao-yuan', DU Lei', WU Yu',
RAO Yun-jiang', WU Hui-juan', WANG Jun-pu’*, WAN Fu*
(1 Key Lab of Optical Fiber Sensing & Communications(Ministry of Education), University of Electronic
Science & Technology of China s Chengdu 611731, China)
(2 Safety Environment Quality Surveillance & Inspection Research Institute, CNPC Chuanging Drilling & Exploration
Corporation, Guanghan, Sichuan 618300, China)

Abstract: The dependence of a fiber Bragg grating strain sensor on the improved structure parameters was
investigated both numerically and experimentally. The stress distribution and the strain of the grating
region was obtained. In the case of the overall width and thickness are equal, the sensitivity of this
structure is about 600 times higher than the traditional I-shaped structure. The influence of the 6 key
structure parameters on the strain sensitivity and the measurement range was analyzed in detail.
Experimental results were also given compared with the numerical simulated results. The gratings were
packaged respectively with UV glue and glass solder to get the sensitivities were: 249 pm/N, 330 pm/N
and 1.1 pm/N. The analysis method and data provided a basis for structural optimum design of fiber Bragg
grating strain sensors in different applications.

Key words: Fiber Bragg grating; Optical fiber strain sensor; Sensitivity; Structural optimization



