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Strain transfer mechanism analysis of a surface-bonded
FBG sensor under non-axial force

Li Yinyu”, Qiu Ye*™ , Wang Quanbao ™ , Zhao Haitao *
( * Polytechnic School, Shenyang Ligong University, Shenyang 113122)
( ™ School of Aeronautics and Astronautics, Shanghai Jiao Tong University, Shanghai 200240)
Abstract

The relationship in structural health monitoring between the sirain measured by a surface-bonded fiber Bragg
grating (FBG) sensor and the actual strain of the matrix structure when the direction of the sensor axis is at a cer-
tain angle to the main stress direction of the mairix structure was investigated. The strain transfer equation and the
theoretical strain-transfer model of a surface-bonded FBG sensor were established, and the strain transfer rate along
the sensor gauge, the maximum strain transfer rate and the average strain transfer rate were obtained. The validation
of the theoretical model was verified by the finite element method (FEM), and the change of the average strain
transfer rate with the sensor angle was obtained by the parameter analysis. The resulis of the study show that the av-
erage sirain transfer rate decreases with the increase of the sensor angle. When the sensor angle is zero, the average
strain transfer rate is the largest, and its equation form is the same as the axial force case. Therefore, the theoreti-
cal model could be attributed to the general expression. When the sensor angle is 90° (the direction of the sensor
axis is vertical to the principal stress direction of the matrix structure) , the average strain transfer rate drops to ze-
ro. In this case, the measurement result is invalid. The theoretical model and simulation results are of referential
significance to guiding the practical application of the surface-bonded FBG sensor in structural health monitoring.

Key words: fiber Bragg grating ( FBG) sensor, non-axial force, surface-bonded, strain transfer, average

strain transfer rate
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