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Distributed Feedback Fiber Laser Hydrophone Used in Towed Line Arrays

Tang Bo Huang Junbin Gu Hongcan Mao Xin
Department of Weapon Engineering, Naval University of Engineering, Wuhan, Hubei 430033, China

Abstract To further expand the working frequency band of the distributed feedback (DFB) fiber laser hydrophone, a
13-mm-diameter encapsulated structure with sensitivity enhanced through polyurethane end surface pulling is presented.
The theoretical model of the relationship between acoustic pressure sensitivity and polyurethane material parameters is
established. After the relationship between the dynamics performance of hydrophone and polyurethane material parameters
is simulated, the parameters of the two-component polyurethane are optimized. Prototypes of the hydrophone are fabricated
and tested. The acoustic pressure sensitivity reaches (—137.6042) dB in the frequency range of 10~20000 Hz, which
shows that the working frequency band of the hydrophone is expanded through polyurethane end surface pulling and it can
well meet the requirements for the engineering application of towed line arrays.
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Fig. 1 Scheme of encapsulated structure of DFB fiber laser hydrophone
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Fig. 2 Influence of the material parameters of polyurethane on the axial strain of laser.
(a) Modulus of elasticity; (b) Poisson’s ratio
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Fig. 3 ANSYS mode analysis results of the end surface tensile type hydrophone with the sensitivity enhanced through

polyurethane. (a) First order mode; (b) second order mode
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Table 1 Influence of the modulus of elasticity of polyurethane on natural frequency when the Poisson’s ratio is 0.495

Modulus of elasticity /(Nem™ ) First order natural frequency /Hz Second order natural frequency /Hz
1.0Xx 10" 44750 69074
0.8 10" 39175 60301
0.6 10" 33926 52223
0.4 X108 27701 42640
0.2X10" 19587 30151

2 PP 1.0X10% Nem ™" I 5 ZER VA AL HE X B A7 550 25 f) 52 1l

Table 2 Influence of the Poisson’s ratio of polyurethane on natural frequency when the modulus of elasticity is 1.0 X 10° Nem 2

Poisson's ratio First order natural frequency /Hz Second order natural frequency /Hz
0.495 44750 69074
0.465 45157 57611
0.435 45536 52840
0.405 45928 51107
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