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Transmitted Noise Reduction Performance of Piezoelectric Single
Panel through Piezo-damping
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Abstract The possibility ol @ noise reduction of piezoelectric single panels is experimentally studicd.
Piezoelectric single panel is basically a plate structure on which piezoelectric patch with shunt circuit is
mounted. The usc of piezoelectric shunt damping can reduce the transmission at resonance frequencies of the
panel structurc. Piezo~damping is implemented by using a newly proposed tuning method. This method is
based on clectrical impedance model and maximizing the dissipated energy at the shunt cireuit. By measuring
the clectrical impedance at the piezoelectric patch bonded on a structure, an cquivalent electrical model] is
constructed near the system resonance frequency. Resonant shunt circuit for piezoelectric shuat damping is
composed of register and inductor in series, and they are determined by maximizing the dissipaled energy
throughout the circuit. The transmitted noise reduction performance of single panel is tested on an acoustic
tunnel. The tunnel is a tube with a square cross section and a loud speaker is mounted at one side of the tube
as a sound source. Pancls are mounted in the middle of the tunnel and the transmitted sound pressure across
panels is measured. By enabling the piezoeleciric shunt damping, noise reduction is achieved at the resonance
[requencies as well. Plezoelectric single panel with plezoelectric shunt damping i3 a promising technology [or
noisc reduction in a broadband [(requency.

Key Words : Electrical impedance model, Encrgy dissipation, Resonant shunt, Piezo-damping
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Figure 1. Schematic diagram of the proposed piezo-
damping system.
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Table 1. Electrical impedance paramciers for the single
panel

Freq.(Hz) | Para’ | Van Dyke
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Table 2. Optimal parameters of the shunt circuit(DEM
method)
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