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Research on matching layer technology of underwater high
frequency acoustic transducer

BIAN Jiacong, ZHAO Hui, SHEN Mingjie
(Shanghai Marine Electronic Equipment Research Institute, Shanghai 201108, China)

Abstract: In a complex marine environment, high-frequency sonar often requires broadband operation to obtain more
target information and improve the detection effect of the target. Firstly, matching layer materials are selected and de-
signed according to the acoustic transmission principle; then the transmission coefficient, conductivity spectrum and
transmitting voltage response of the transducers with matching layers are analyzed and calculated by using finite element
simulation; finally, based on theoretical analysis, analytical calculations and finite element simulations, the high-frequency
broadband acoustic transducers with single, double and triple matching layers are successfully developed and the band-
widths of these transducers are 79~150 kHz, 74~163 kHz and 66~176 kHz respectively, the fluctuation of the transmit-
ting voltage response is —6 dB. The experimental results show that the more the matching layers, the wider the bandwidth

of transducer is. This work points out a direction for the application of broadband transducers in practical work.
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Fig.1 Schematic diagram of the transducer in water
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Fig.2 Schematic diagram of sound wave transmission in
matching layers
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Table 1 Parameters of actual matching layers
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Fig.4 The energy transmission coefficient of the transducer
with matching layers
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Fig.5 Mason equivalent circuit of the transducer with multi-

matching layers
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Fig.6 Conductivity spectrum of three types of transducers
obtained by finite element simulation, equivalent
circuit analysis and experimental measurement
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Fig.7 Transmitting voltage responses of three types of
transducers in water obtained by finite element
simulation and experimental measurement
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