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Abstract: As material characteristics of a bond layer directly affect the measurement accuracy of Fiber
Bragg Grating(FBG) strain sensors,this paper simulates the impact of elastic modulus of the bond lay-
er materials on strain transfer coefficient K according to the bond layer strain transfer model and the
formula of strain transfer coefficient K under the premise of determining the structure size parame-
ters. The results show that the strain transfer efficiency of metal is superior obviously to that of the
organic adhesive. A contrast test is carried out. Test results indicate that the strain transfer coefficient

K of the lead maintains a level of 0. 98 while that of epoxy maintains about 0. 90, and the former’s
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transfer efficiency has increased by 8. 9% as compared with that of the latter. By replacing epoxy with

the lead,it can greatly improve the strain measurement precision, and can more fully exert fiber optic

! . 1.
sensors strailn measurement ablhty.
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Fig. 1 Strain sensing pinciple of fiber Bragg grating
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Fig. 2 Scheme of strain transfer process
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Fig. 3 Change curve of strain transfer efficiency with

bond layer elastic modulus
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Tab. 1 Strain transfer coefficients of different materials

4% 2 6K WEAS R /GPa R AR G R B

7 (Pb) 17 0.982 8

£ CAD 70 0.975 6

B (Zn) 82 0.963 5

B (ND 180 0. 960 4

I E MR i (Epoxy) 1.888 0.884 7
N R R B i ( Acrylic) 0.55 0.594 1

R AN R 5

0. 825 0.706 5

(Polyurethane)
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Fig. 4 Metal lead packaged FBG sensor
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Fig. 6 Experiment results of two bond layer materials
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