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Smart CFRP embedded with optical fiber Bragg grating sensors
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Abstract

The relationship between the actual strain of the substrate and the strain measured by the optical fiber Bragg grating(FBG) sensor was obtained according to elastic mechanics and boundary conditions. The
error between the strain measured by FBG and the actual strain at measure point can be characterized and calculated by the interface transferring characteristic coefficients of the substrate embedded with
a bare grating. The strain sensing properties of the FBG solidibied into carbon fiber reinforced plastics(CFRP) have been studied experimentally. The calibration of the strain sensing properties of FBG sensor
was performed experimentally in comparison with conventional resistance wire strain gauges to get the strain sensing sensitivity coefficient of FBG sensor. Study results showed that the Bragg wavelength
of FBG is characterized by good linearity a repentability with strain, and the test data of FBG are stable and rehiable. The developed FBG sensor is possessed of an excellent strain sensing performance,
providing a basis for research and application of advanced smart composites.

Keywords composite material fiber Bragg grating(FBG) sensor  carbon fiber reinforced plastics(CFRP)  interface transferring properties strain sensing

DOl

JERAE# 5D shaowei9132@sina.com




