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Sound Pressure Distribution in the Near Field of a Cantilever in Resonannce
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The sound pressure distribution in the near field of a baffled cantilever in resonance is numerically ana-
lyzed and experimentally measured. As a result, it is shown that the distribution has a different pattern depend-
ing on the order of the vibration mode and the ratio of sound wave length to the cantilever length. The radiation
efficiency increases with the order of mode in the case of the identical cantilever. On the contrary, it decreases
lower with the order of mode when the ratio of wave length to the cantilever length is constant. In experiments,
the numerical results of sound pressure distribution were in good agreement with the experimental results.
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Fig. 1 Model for analysis
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Fig. 2 Hemisphere surrounding a cantilever
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Fig. 3 Sound distribution (numerical)

Table 1 The natural frequencies and the sound wave length of
the air
Order of mode Ist 2nd 3rd 4th 5th
Frequency f, [Hz] | 41.35 | 259.1 | 725.6 | 1422 | 2350
Wave length 4,[m] | 8.31 1.33 | 0.474 | 0.242 | 0.146
An/l 27.7 442 1.58 | 0.807 | 048
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Fig. 4 Non-dimensional sound distribution (numerical)
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Fig. 5 Radiation efficiency of a cantilever
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Fig. 6 Radiation efficiency vs r./4 (/1 =const.)
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Fig. 8 Experimental rig
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Fig. 9 Sound Distribution (experimental)
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Fig. 10 Non-dimensional sound distribution (experimental)
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