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Fig.1 Comparison of the sensitivity of four forms of hydrophone



T & 38 ¥

&
HE

98

X S PZT-5

A

[ 2 IR RS A

Fig.2 Structural diagram of the sound pressure hydrophone system
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Fig.3 Three-dimensional model of the one quarter part of a hydrophone
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Parameters of the basic materials

Table 1
P2 o/ (kg + m™3) v/(mes™ 1) E/(N+m™?%) -
PZT-5 7750
K 1025 1500
R4 4430 1.1X 101 0.34
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Fig.4 Finite element models in air and fluids
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Fig.5 Vibration forms of the first and the second modes
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Fig.6 Admittance curve and admittance circle in air
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Fig.7 Admittance curve and admittance circle in water
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Fig.10  Admittance test in water Fig.11 Contrast of admittance simulation and test in water
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Fig.13 Contrast of sensitivity test and simulation
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Design, Simulation and Test of Ultra-Low Frequency Sound
Pressure Hydrophone

YU Yan-ting"?**, SU Wei"***, WANG Zhen"***, ZHANG Chao"***, ZHENG Yi"**"*
(1. Qilu University of Technology (Shandong Academy of Sciences), Qingdao 266100, China;
2. Shandong Provincial Key Laboratory of Ocean Environmental Monitoring Technology » Qingdao 266100, China;
3. National Engineering and Technological Research Center of Marine Monitoring Equipment ,» Qingdao 266100, China;
4. Joint China-Ukrainian Scientific & Innovation Laboratory for Hydroacoustics» Qingdao 266100, China)

Abstract: With the development of vibration reduction, noise reduction and noise elimination techniques,
the underwater acoustic detection technology tends to extend toward low frequency range gradually. Ac-
cordingly, the demand for hydrophones which are suitable for ultra-low frequency band and has high sensi-
tivity becomes more and more urgent. Based on finite element theory, the sensitivity of four types of sound
pressure hydrophones is analyzed and compared, and the system model of sound pressure hydrophone with
ultra-low frequency and high sensitivity is constructed. By simulation, the modes of first and second order,
the admittance curves in air and water and the sound pressure receiving sensitivity are obtained. The
results from the simulation show that within the ultra-low frequency band, the sound pressure hydrophone
we designed has even frequency response curves in air and water. Based on the simulation, a prototype of
sound pressure hydrophone is developed and tested experimentally. The test results indicate that the proto-
type of sound pressure hydrophone has good ultra-low frequency response character and high receiving sen-
sitivity, which has verified the practicability of the prototype.

Key words: ultra-low frequency sound pressure hydrophone; finite element method; resonant frequency;
sound pressure sensitivity
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