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A Stress Fiber Sensor Based on Laser Beat Frequency
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College of Physics and Electronic Engineering, Henan Normal University, Xinxiang, Henan 453007, China
Abstract Combining the characteristics of linear chirped fiber Bragg grating (CFBG), a stress fiber sensor based on
laser beat frequency is designed. Using the method of CFBG converting the wavelength change into the length
change of resonant cavity, the wavelength demodulation is achieved. The proposed method is different from
previous methods changing the cavity length. The group delay of linear CFBG is measured and the system structure
and principle are described in detail. Besides, the measuremental results and precision are analyzed and calculated.
The length change of cavity can reach 6.2 cm, which accounts for 2.55% of total cavity length. The results show

that the strain measurement precision can be up to 10~ 7 N.
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Fig. 1 Structure schematic of strain sensor by using laser beat frequency
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Fig. 2 Reflectance spectrum of CFBG
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Fig. 4 Group delay of part bandwidth of CFBG Fig. 5 Changes of beat frequency signal
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Fig. 6 Fitting curve of beat frequency under different stresses
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