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Calculation of the acoustic field directivity pattern of flexural
vibrating single stepped concentric plate
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(1. Institute of Applied Acoustics, Shaanxi Normal University, Xi’an 710062, China;
2. School of Science, Xi'an University of Architecture and Technology, Xi’an 710055, China)

Abstract: As a kind of air acoustic radiator the flexural vibrating stepped thin circular plate or stepped thin rectangular
plate has many applications in industry. The directivity pattern of the stepped circular plate has not been reported in
theory due to complexity of computation. In this paper, the radiating sound field directivity pattern of flexural vibrating
stepped thin circular plate with free border is studied by applying the directive theory of built-up point sources (Rayleigh
Integral). The directivity pattern of the stepped circular plate is much improved in comparison with that of the common
flexural vibrating circular plate. The theoretical directivity pattern is in good agreement with the measured result of
Gallego. The computation in this paper can provide a theoretical basis for efficient utilization and optimized design of

this kind of vibrators.
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Fig.1 Stepped circular plate
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Fig.2 Calculation of the radiating acoustic pressure at the central area
of the stepped circular plate
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Fig.3 Calculation of the radiating acoustic pressure by circular ring of

the stepped circular plate
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