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Study on Strain Transfer Mechanism of Surface Fiber Bragg Grating Sensor
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Abstract The mechanic model of surface fiber Bragg grating (FBG) sensor is built to study the strain transfer

between the composite beam and the surface FBG sensor. The relationship between the actual strain of composite

beam and the strain of surface FBG sensor is deduced. Various factors which influence the average strain transfer rate

of surface FBG sensor have been analyzed. Modulus elasticity. width of the cementing layers length of the fiber pate

are primary factors to influence the strain transfer rate. A optimum combination of the three factors is determined

through an experiment, which proides reference for practical engineering application in future.
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Fig. 1 Structure model of the surface FBG sensor
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Fig. 2 Schematic of strain transfer. (a) Cross section
view; (b) section view and coordinate system
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Fig. 3 Variation in the average strain transfer rate with the elasticity modulus of the cementing layer
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Fig. 4 Photo of the testing system
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Fig. 6 Schematic of test loading
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Table 1 Significance analysis of the experimental results

Source Sum ofsquares Degree of freedom Square value F value Quantile
A (rubber) SSA=2739 r—1=2 1370 Fy=21.75 Fo95(2,2)=19.0
B (thickness) SSp=219 r—1=2 110 Fp=1.75 F4:(2,2)=19.0
C (paste length) SS-=186 r—1=2 93 F.=1.48 Fo4(2,2)=19.0
Error SS.=126 8§—2—2—2=2 63
Total SSr=3270 n—1=8§
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