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A study of broadband cylindrical array transducer

TONG Hui, ZHOU Bowen, ZHANG Bin, YANG Changgeng, WANG Jialin, ZHAO Xin
(Shanghai Acoustic Laboratory, Institute of Acoustics, Chinese Academy of Sciences, Shanghai 201815, China)

Abstract: The cylindrical transducer array has been widely used in underwater acoustic detection due to its horizontal
non-directivity. A broadband cylindrical transducer array is studied in this paper. The bandwidth of each array element
of the cylindrical transducer array is broadened by matching layer technology, and the parameters of the element, such as
bandwidth, transmitting voltage response and impedance are optimized by finite element simulation. The cylindrical
transducer array is formed by dislocated arrangement of array elements through simulation, at the same time the number
and arrangement of array elements are optimized. A broadband cylindrical transducer array with a diameter of 400 mm
and a height of 435 mm is developed and measured. The operating frequency band of the cylindrical array is 20— 30 kHz
with an internal fluctuation of 3 dB, a maximum transmitting voltage response reaches160.5 dB, and the -3 dB horizontal
beamwidth is 360°.
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Fig.1 Element arrangement model of the cylindrical array
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Fig.2 Variation of the conductance of a single array element
in water with the thickness of matching layer
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Fig.3 Variation of the transmitting voltage response curve of a
single array element with the thickness of matching layer
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Fig.4 Horizontal directivity patterns of the cylindrical array
with different numbers of array elements at 30 kHz
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Fig.5 The 3D physical structure of cylindrical array
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Fig.6 Simulation curve of transmitting voltage response of
cylindrical array
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Fig.7 Prototype of the broadband cylindrical transducer array
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Fig.8 Comparison of measured and simulated conductance
curves of a single array element
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Fig.9 The transmitting voltage response curve of the
developed cylindrical array
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