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Abstract

Vibration control of plates with a passive electrical damper is presented in this paper. This electrical

absorber, piezoelectric patches connected with a resistor and an inductor in series, is analogous to the damped
mechanical vibration absorber. For estimating the effectiveness of piezoelectric absorber, the governing
equations of motion are derived using a classical laminate plate theory and Hamilton principle. The developed
theoretical analysis is validated experimentally for a simply-supported aluminum plate in order to demonstrate
the performance of passive electrical damper. The result shows that the vibration amplitude is reduced about

14dB for the targeted first vibration mode.
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Fig.1 Schematic diagram of piezo/plate system
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Property Symbol Value
Dielectric Const. & /e, 3400
Young’ s modulus E, 59 GPa
Young’ s modulus E, 52 GPa
Coupling Coeff. ks, 0.36
Capacitance (04 0.06 uF
Poisson’ s ratio Vg 0.3
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Fig. 2 Electrical circuit diagram of an active filter @

Fig. 3 Experimental setup for piezo/plate system
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Fig. 4 Experimental transfer response of the piezo/plate
system for the (1,1) vibration mode: (a) open (b)
15000 € (c) 4000 Q (d) 1000 Q (e) 650 € (f) 450 Q
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Table 2 Normalized vibration amplitude for (1,1) mode

Resistans Experiment Theory
15000 Q2 0.5561 0.5937
4000 Q 0.5144 0.5330
1000 Q 0.4171 0.4043
650Q 0.3754 0.3492
4000 0.337 0.2794
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Fig. 7 Comparison between experimental result and
analytic simulation result for the (1,1) mode
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