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High sensitivity and low—frequency FBG acceleration sensors

based on flexure hinge structure

Zhang Faye', Jiang Mingshun', Sui Qingmei'*, Zhang Lei', Cao Yugiang', Ma Guowen®, Wei Juntao'

(1. School of Control Science and Engineering , Shandong University, Jinan 250061, China;
2. State Grid Shandong Angiu Power Supply Company, Weifang 262100, China)

Abstract: A fiber grating acceleration sensor based on flexure hinge structure was designed. The structure
theory analysis was carried out and the finite element model was built to simulate and analyze the
acceleration sensing characteristic of the sensor. A fiber Bragg grating(FBG) acceleration detection system
with temperature self —compensation was designed based on F-P filter, which achieved zero temperature
self —compensation by adding a feedback circuit to control F—P filter. The characteristics of the system
were tested on the built system. The results indicate that the system has excellent response to impulse
excitation signal and continuous acceleration excitation signal. Natural frequency of the system is 380.0 Hz,
while the dynamic range reaching 65.6 dB. The frequency response range of the system is 10.0 -240.0 Hz, in
which the acceleration sensitivity is 236 pm/g. Since the sensitivity in the interference direction is only 3.5%
of the sensitivity in the working direction,the acceleration sensor is designed with strong lateral immunity.
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Fig.1 Structure diagram of the acceleration sensor
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Fig.2 Pictorial diagram of the flexure hinge
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Tab.1 Parameters of FBG acceleration sensor

Serial number Parameters Value/mm
1 Distance between points 14
Aand B
2 Width D 7
3 Height H 17
4 Mass length W 10
5 Beam length C 10
6 Pore radius R 6
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Fig.3 Finite element mode
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Fig.4 Relationship between displacement and resonant frequency
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Fig.5 Pictorial diagram of the FBG acceleration sensor
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Fig.6 Block diagram of the demodulation system
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Fig.8 Curve of system response
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Fig.9 Curve of system amplitude—frequency characteristics
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Fig.10 Curve of system acceleration response
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Fig.11 Repeatability curve of system acceleration response
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