e P T S
Vol. 3, No. 1, pp. 49 57 2002

YAZRHAE o] &3 AR AL £3A3 A+

ol & =2~

Transmission Noise Reduction Performance of Smart Panels using
Piezoelectric Shunt Damping
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Abstract The possibility of a transmission noise reduction of piezoelectric smart panels using piezoclectric shunt
damping is experimentally studied. Piezoelectric smart panel is basicully a plate structure on which piezoeclectric patch
with shunt circuits is mounted and sound absorbing malerials are bonded on the surface of the structure. Sound
absorbing materials can absorb the sound transmitted at mid frequency region effectively while the use of piezoelectric
shunt damping can reduce the transmission atl resonance frequencies of the panel structurc. To be able to reduce the
sound transmission at low panel resonances, piezoelectric damping using the measured electrical impedance model is
adopted. Resonant shunt circuit for piezoelectric shunt damping is composed of register and inductor in series, and they
arc determined by maximizing the dissipated cnecrgy throughout the circuit. The transmitted noise reduction
performance of smart panels is investigaled using an acoustic tunnel. The tunnel is a be with square crosses section
and a loud - speaker is mounted at one side of the tube as a sound source. Panels are mounted in the middle of the
tunnel and the transmited sound pressure across panels is measured. Noise reduction performance of a smart panels
posscssing absorbing materjal and/or air gap shows a good result at mid frequency region but little effect in the
resonance frequency. By enabling the piezoelectric shunt damping, noise reduction of 10dB, 8dB is achieved at the
resonance frequencies as well. Piezoclectric smart panels incorporaling passive method and piezoelectric shunt damping
are a promising technology for noise reduction in a broadband frequency.

Key Words : Piezoclectric shunt damping, Electrical impedance model, Maximum dissipation energy, Absorbing
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Figure 1. Concept of the proposed piezoelectric smart
panels
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Figure 5. A schematic diagram of proposed smart panel
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Figure 6. Measured eleciric impedance of smart panels

Table 1. Electrical impedance parameters for the smart
panels

Freq. (Hz)|Parameter| Van Dyke Complex
CoF) | 1.941¢7 1.941 ¢7'—j6.808¢™°
Smart | CF) | 334167 2.59 e2452.426710
Panel
(118Hz) | Ry(X) | 2284
L) 545.7 697.4-799.36
CoF) | 1956¢77 1.956 ¢7—i5.532¢7°
Douible
Smat | T | 24497 2.029e7+j1.34¢7"
Panel 4
(128 Hz) Ri(R) | 20186
Li(H) 634.6 765.4-132.37
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Figure 7. Simulation results of impedance with PRAP
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Figare 11. Experimental results of smarl pane! with
piezo-damping for Ist resonance ([18 Hz)
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Figure 12. Expcrimental results of doubl smart panel

with piezo-damping for 1st resonance (128 Hz)
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