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Research on multiple matching layers of high frequency
wideband transducer

XIA Rongjian, ZHONG Linjian, XIA Tiejian
(Hangzhou Applied Acoustics Research Institute, Hangzhou 310023, Zhejiang, China)

Abstract: In underwater acoustic applications, high frequency transducers often need a wider working bandwidth to
obtain more target information. In this paper, the equivalent circuit model is established firstly, and the material and
thickness of the matching layer are selected by using particle swarm optimization so that the transducer has the widest
working band. Secondly, the finite element method is used to analyze and calculate the admittance and emission
voltage response of the transducer with matched layers. Finally, on the basis of theoretical analysis, the high-frequency
broadband transducer with three matching layers is successfully fabricated. The working frequency band of the
transducer is about 150 -430 kHz, the relative bandwidth is 93%, and the fluctuation of the transmitting voltage
response is —6 dB. The experimental results show that the design of three matching layers can effectively broaden the
working bandwidth of high frequency transducer.
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Fig.1 Equivalent circuit of the transducer with three matching

layers
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Table 1 Parameters of matching layers
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Fig.2 Schematic diagram of one-fourth period finite element
model
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Fig.3 Transmitting voltage response of the transducer with
three matching layers
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Fig.4 Admittance of the transducer with three matching layers
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Fig.5 Sample of three matching layer transducer
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Fig.6 Admittance of the transducer with three matching lay-
ers in air
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Fig.7 Admittance of the transducer with three matching lay-
ers in water
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Fig.8 Measured transmitting voltage response of the transduc-
er with three matching layers
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Fig.9 The directivity diagram of the transducer at 300 kHz
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