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Calculation of the axial acoustic field of bending vibration of
rectangular plate radiator
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(1. School of Physics and Information Technology, Shanxi Normal University, Shaanxi Key Laboratory of Ultrasonics, Xi’an 710119, Shaanxi, China;
2. Ningxia Medical University, College of Science, Yinchuan 750004, Ningxia, Chian)

Abstract: In this paper, the theoretical method of calculating the axial radiation sound pressure of rectangular plate
bending vibration under free boundary condition is deduced by using the numerical calculation and finite element
method. This method can not only calculate the axial radiation pressure for a single flat rectangular plate radiator, but
also for the stepped rectangular plate radiator. Taking the single flat rectangular plate radiator and a stepped one as
examples, the variation of the axial pressure with the axial distance is calculated and tested. In addition, the
relationship between the axial pressure and the input power applied to the transducer is also tested. It shows that in the
near field of the radiator, the axial pressure fluctuates significantly with the increase of distance, and the maximum and
minimum values of the sound pressure appear repeatedly; in the far field of the radiator, the sound pressure decreases
slowly with the increase of distance; for different input powers, the variation trend of the axial pressure with the
distance is the same, which further proves the correctness of the calculation method described in this paper.

Key words: flat rectangular plate radiator; stepped rectangular plate radiator; axial pressure; axial distance; input power
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Fig.1 Schematic diagram of radiation field calculation
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Table 1 Parameters of two different rectangular plate radiators

A A N YA YA VA
i mm mm mm mm mm mm kHz

1# 85.0 2550 5.0 1847 - - - 200
2# 85.0 2550 5.0 1847 349 128 53 33.0

-1.956
-1.432
-0.908
-0384 &
0.139 £
0.062 433
1187 ©
1.710
2234
2.758

(a) AL

-1.956
—1.432
—0.908
—0.384
0.139
0.062
1.187
1.710
2234
2.758

\ #%/mm

f

DA

(b) MHLE
3 TR A AR 2 A0
Fig.3 Displacement distribution of the single flat rectangular
plate radiator
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Fig.4 Displacement distribution of the stepped rectangular
plate radiator
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Fig.5 The relationships between axial pressure and axial distance
for the 1* and 2* rectangular plate radiators
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