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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. 3 The influence of structural parameters of FBG accelerometer on natural frequency and sensitivity
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Tab.1 Dimensional parameters of FBG accelerometer
FBG
COMSOL
Pe 0.22
M FBG; /nm 1540
A, FBG; /nm 1550 304 7850 kg-m~®
/mm
R 25 210 GPa
t /mm 2
i y /mm 6
b /mm 4 2500 kg-m™® 72 GPa
c /mm 35 FBG
h /mm 15
3810.7 Hz
L /mm 20
E 304 /GPa 210 4 0 1200 Hz
Ar Im? 1.23x10° 5 500 Hz 10g
E; IGPa 72

FBG

20g 30g
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Tab. 3 Performance comparison of FBG accelerometer designed in this paper and reported in other Refs.

IHz /(pm-g™)
wu 8658 5000 Hz 0.44
WANGE! - 3806 1200 Hz 4.01
Luou 890 50 600 Hz 41
LI 2800 50 1000 Hz 21.8
3810.7 10 1200 Hz 17.25
§) 3810.7 Hz
2200 Hz 0.8
10 1200 Hz 17.25 pm/g
FBG 0.99
2.33%
55%40x55 mm
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