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Abstract: We develop a fiber Bragg grating accelerometer based on a bearing and flexure hinge for the meas-
urement of medium-high frequency vibration signals. The mathematical model between its natural frequency
and sensitivity and structural parameters is derived based on a mechanical model, and the structural design is

optimized based on the theoretical analysis results. With these prerequisites, the sensor was fabricated. Ulti-
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mately, its dynamic characteristics are validated using a finite element simulation and vibration experiment.

The results show that both its operating frequency range and acceleration sensitivity are 10—1200 Hz and

17.25 pm/g. In addition, this proposed sensor has some advantages such as an error of less than 0.3 g, a good

linearity of greater than 0.99, a repeatability error of 2.33%, and it is free of temperature.

Key words: sensor; accelerometer; fiber Bragg grating; mid-high frequency; bearing; flexure hinge
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Fig. 11 Total sensitivity calibration curves of FBG acceler-

ation sensor
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Tab.2 Wavelength shifts of FBG at different accelera-
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30 63240 64091 62622  633.18 7.38
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Fig. 12 Time history curves of FBG wavelength caused by different vibration acceleration signals. (a) 100 Hz, 40 g;

(b) 300 Hz, 40 g; (c) 600 Hz, 10 g; (d)1 200 Hz, 10 g
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Fig. 13 FBG wavelength spectrogram under different frequency vibration excitations
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Tab.3 Performance comparison of FBG accelerometer designed in this paper and reported in other Refs.
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