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Finite element analysis of piezoelectric structures

incorporating shunt damping

AR
Kim, Jachwan

ABSTRACT

Possibility of passive piezoelectric damping based on a new shunting parameter estimation
method is studied using finite element analysis. The adopted tuning method is based electrical
impedance that is found at piezoelectric device and the optimal criterion for maximizing dissipated
energy at the shunt circuit. Full three dimensional finite element model is used for piezoelectric
devices with cantilever plate structure and shunt electronic circuit is taken into account in the
model. Electrical impedance is calculated at the piezoelectric device, which represents the structural
behavior in terms of electrical field, and equivalent electrical circuit parameters for the first mode
are extracted using PRAP (Piezoelectric Resonance Analysis Program). After the shunt circuit is
connected to the equivalent circuit for the first mode, the shunt parameters are optimally decided
based on the maximizing dissipated energy criterion. Since this tuning method is based on
electrical impedance calculated at piezoelectric device, multi-mode passive piezoelectric damping
can be implemented for arbitrary shaped structures.
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