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Radiation impedance of the unbaffled circular piston transducer

MO Xiping
(Institute of Acoustics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract The radiation impedance is one of the most important characteristics of the acoustic field of a
transducer, because it affects the resonance frequency, bandwidth, efficiency and power of the transducer.
The mathematical expression of radiation impedance of circular piston by using first-order Bessel and Struve
functions only for that in an infinite baffle was given in classic acoustics theory. In this paper the radiation
impedance of an unbaffled circular piston has been calculated by FEM software (ANSYS), the numerical results
have been given, and compared with the theory results of circular piston in an infinite baffle. It is discovered,
the radiation impedance of an unbaffled piston is distinct from that in an infinite baffle, especially at low
frequency. To simulate the radiation impedance of an unbaffled circular piston with MATLAB software and
obtain an exacter mathematical expression, selected a series of elementary function and their composite function
for curve fitting. Radiation resistance and reactance as explicit function of ka have been provided, that is in
good agreement with calculated by FEM in the range of ka from 0.08 to 20.
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Fig. 1 The FEM model of the circular piston

transducer
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Fig. 2 Calculation of radiation impedance of the

circular piston transducer by FEM
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Fig. 3 Radiation impedance of the circular piston

transducer in an infinite baffle and no baffle
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the circular piston transducer
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Fig. 5 Fitting curves of radiation impedance of

the circular piston transducer with by FEM
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