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Design of intelligent carbon
fiber sensing module based on FBG array

ZHOU Wei, ZHANG Xiaoyan, ZHI Yanfei
(Beijing Polytechnic College, Beijing 100043, China)

Abstract: To enable carbon fiber composite (CFRP) modules to identify the magnitude and location of external stress while
maintaining their strength characteristics, an intelligent CFRP module based on a fiber Bragg grating(FBG) array is designed.
This module embeds eight FBG sensors in the CFRP along the carbon fiber stacking direction, forming a ring structure with a
diameter of 50 mm. A sensing system comprising a broadband light source, an optical coupler, and a demodulator is established
to deduce the stress location and magnitude from the FBG wavelength shifts. Experimental results indicate that the highest re-
sponse sensitivity, reaching 2.37 pm/N, occurs directly above the FBG, with axial and vertical sensitivities decreasing as dis-
tance increases. All stress tests exhibited a linearity above 0.97. The combination of FBG responses across 25 test points is
unique, verifying the feasibility of the module for two-dimensional position identification with a spatial resolution of 10 mm.
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