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Study on mechanical properties and sensing properties
of multi-electrode CFRP-OFBG sensing bars
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Abstract: In order to explore the linearity, repeatability and sensitivity of Carbon Fiber Reinforced
Plastic bars (CFRP bars), embedding Optical Fiber Bragg Grating (OFBG) on the surface of CFRP
bars, through static tensile test and constant amplitude cyclic tensile test, the relationship between
the strain measured by OFBG and the resistance change rate of CFRP bars was analyzed and
compared. And the sensing characteristics of CFRP bars are calibrated. The results show that the
fiber packaging method has little effect on the mechanical properties of CFRP bars and does not change
the strain sensing characteristics of OFBG. In the 0~5000pue strain range of CFRP-OFBG bars, the
resistance change rate of CFRP bars is linear with the OFBG strain. The strain sensing sensitivity
coefficient of CFRP bars is 26. 71, and the linear determinable coefficient is greater than 0. 97. And
the changing trend between resistance change rate of CFRP bars and strain measured by OFBG is
consistent in the constant amplitude cyclic tensile test. In a word, CFRP bars can achieve high
reliability, repeatability and high sensitivity of strain self-sensing performance.

Keywords: CFRP bars; OFBG; mechanical properties; sensing performance; strain self-sensing



