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Water Sound Sensor Using the Optical Fiber Grating Sensitivity
Enhanced Through Side Pressure and End Surface Pulling
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Abstract Hydroacoustic sensor of the passive optical fiber grating sensitivity enhanced through side pressure and
end surface pulling is investigated. The filling and the elastic slice is used to enhance the sensitivity of the optical
fiber grating sensor. The research results indicate that the resonance frequency using the filling method is too low
(300 Hz) , and high frequency sensitivity is too low (< — 205 dB) too. The technology is complex. The Be-Cu
(beryllium-copper) elastic slice is used to enhance sensitivity. In a frequency range of 100~1000 Hz the sensitivity
reaches (—175+2) dB. The casing of the enhanced sensitivity sensor is made and applied to water sound detection.
The results indicate that its sensitivity and frequency response can meet the application requirement.
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Fig. 2 Schematic diagram of fiber grating sensor system
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Table 1 Measured results of sensitivity of fiber grating sensor using epoxy resin filling

Frequency /Hz 100 200 300 400 500 600 700 800 900 1000
Sound-phase sensitivity /dB —189.5 —182.4 —169.5 —203.8 —205.5 —212.5 —216.4 —216.6 —222.1 —218.3
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Fig. 4 Sensitivity curve of epoxy resin affused detector
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Table 2 Measured results of sensitivity of fiber grating sensor using Be-Cu slice encapsulant

Frequency /Hz 100 200 300

400 500 600 700 800 900 1000

Sound-phase sensitivity /dB —176.9 —176.3 —176.2 —176.0 —174.8 —175.0 —174.3 —173.4 —173.4 —173.1

Undulation of sensitivity /dB +2
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