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The development of piezoelectric smart panels for
wide range transmission noise reduction

°Joong-Kuen Lee", Jae-Hwan Kim", Chae-Cheon Cheong™ and Young-Kyu Kang™

ABSTRACT

A new concept of piezoelectric smart panels for noise reduction in wide band frequencies is proposed and their
possibility is experimentally investigated. The proposed panels are based on active and passive methods. They use
piezoelectric smart structure technology for active noise reduction at low band frequencies and passive sound absorbing
materials for mid-range of noise frequencies. To prove the concept of piezoelectric smart panels, an acoustic
measurement experiment was performed. The smart panels exhibit a good noise reduction in middle and high
frequency ranges due to the mass effects of absorbing materials or/and the air gap. The use of piezoelectric smart
panel renders noise reduction large at resonance frequency.

Another concept of smart panel that uses piezoelectric damping is experimentally investigated. ~Since piezoelectric
dampings can reduce vibration and noise at resonance frequencies with simple shunt circuit, they have merits in terms
of economy and simplicity. Dissipated energy method(DEM) is adopted to tune the shunt circuit precisely in
piezoelectric dampings. Noise reduction at multipie resonance frequencies is demonstrated.
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Table 1 Electric parameters of the smart panel
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