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Research on radiation sound field of uniform piston
transducer array

ZHANG Bin, TONG Hui, WANG Jialin, ZHANG Tao, ZHOU Bowen, ZHAO Xin
(Shanghai Acoustic Laboratory, Institute of Acoustic, Chinese Academy of Science, Shanghai 201815, China)

Abstract: In this paper, the near-far radiation sound field of uniform piston transducer array is studied. Firstly the sound
field theory of uniform cylindrical point source array is established according to the principle of point source acoustic
interference, then the expression of the near-far radiation sound field of uniform piston transducer array is deduced, and
the near-far field directivity is simulated by Matlab. The radiation sound field pattern of near-far field, the variation of
sound pressure in the sound axis direction and the variation of side-lobe levels are analyzed. The near-far radiation sound
field of the prepared uniform piston transducer array of 80 kHz is measured. By comparison, it is shown that the
measured results are basically consistent with the simulation results. The theory and measurement method in this paper

are proved to be feasible and can guide the actual measurement work.
Key words: uniform piston array; sound field distribution; near-far field; transducer
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Fig.1 The figure of uniform piston transducer array
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Fig.2 The simulation map of near-far field directivity
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Fig.3 The simulation graph of sound pressure in the acoustic
axis direction (6=0°)
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