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In many mechanical structures, structural design for noise reduction is becoming increasingly important. Noise reduction

is often achieved through structural modifications. However, it is hard to predict the effectiveness of noise reduction by

typical approaches. This paper presents an optimal design approach for reducing sound power from a vibrating plate by

its curvature design. The method couples an optimization technique based on a genetic algorithm (GA) with the shape

representation technique, vibration analysis and acoustic radiation analysis. It is shown that the curvature design of the

plate obtained by using this method can achieve effective reductions in radiated sound power.
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Fig.1 Description of the system considered in the present

application.
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Fig.4 Mean square velocity for the plate without and with ribs.
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Fig.6 Radiation efficiency for the plate without and with ribs.
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Fig.9 Sound power response of the two curved plates compared
to original flat plate.
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Fig.11 Comparison of sound power obtained by using the
acoustic transfer function of the original flat plate and the curved
plate with center height 6.0 mm.
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function of zland z2.
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Fig.15 Optimized geometry of the plate (exaggerated vertical
scale).
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Fig.16 Sound power response for the optimized plate compared

to the original flat plate.
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Fig.17 Mean square velocity for the optimized plate compared

to the original flat plate.
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Fig.18 Radiation efficiency for the optimized plate compared to

the original flat plate.

Fig.19 Vibration shape of the optimized plate at 1150 Hz.
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