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Multi-mode Noise Reduction of Smart Panels Using Piezoelectric Shunt Damping
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ABSTRACT

This paper presents the multi-mode noise reduction of smart panels of which passive piezoelectric
shunt damping is introduced. For the piezoelectric shunt damping, a passive shunt circuit composed of

inductors and a load resistor is connected to the piezoelectric patch mounted on the panel structure.
An electrical impedance model is introduced for the system based on the measured -electrical

impedance, and the criteria for maximum energy dissipation at the shunt circuit is used to find the
optimal shunt parameters, For multi-mode shunt damping, the shunt circuit is modified by the
introduction of a block circuit. Also the optimal location of the piezoelectric patch is studied by finite
element analysis in order fo cause the maximum admittance from the patch for each mode of the
structure. An acoustic test is performed for the panels and a remarkable noise reduction is obtained

in multiple modes of the panel structure.
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