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Vibration detectors with carbon fiber cantilever
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Abstract: Many kinds of grating vibration detectors have been developed to predict earthquakes in re-
cent years. Based on carbon fiber cantilever, a fiber Bragg grating vibration detector was fabricated in
this paper. Then, four different vibration detectors were made based on three different carbon fiber
cantilever structures, involving in cantilever beam, narrow cantilever beam and the trapezoidal cantile-
ver. By introducing a mass body in 3. 048 6 g, the vibration detectors were tested in the same tempera-
ture. By analysing the vibration data and curves of the four vibration detectors, the best cantilever
beam stucture was chosen. After analyzing the effects of different cantilever structures on the re-
sponse ability of detectors, the antilever vibration detector with good static and dynamic curves of the
response to the vibration detector were realized by further optimization of the bob-weight, fiber grat-
ing fixation and the proportion of rubber compound. The sensitivity of the vibration detector is 200 V/
m s~ ' at work wavelength of 1 550 nm.
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Fig. 1 Schematic diagram of rectangular cantilever
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Fig. 2 Schematic diagram of vibration sensor
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Fig. 3 Four cantilever vibration sensor test results
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Fig. 4 Results of fiber grating viscose
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Fig. 6 Dynamic test comparison results
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