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A New Approach to Identify Optimal Properties of Shunting Circuits for Maximum
Damping of Structural vibration using Piezoelectric Patches
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ABSTRACT

The performance of the piezoelectric patches as vibration control elements depends on the shunting electronics
which are designed to dissipate vibration energy through a resistive element. In this study, tuning of the shunting
circuits is performed based on the wave propagation characteristics. Optimization of the electronic component is
performed depending on the dynamic and geometric properties which include boundary conditions and position of the
shunted piezoelectric patch relative to the structure. The developed tuning methods showed superior capabilities in
minimizing structural vibration and noise radiation compared to other tuning methods. The tuned circuits are relatively
insensitive to changes in modal properties and boundary conditions.
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Fig. 1. Shunted damping of flexural vibration using a

piezoelectric patch.
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Fig. 2. Wave propagation near the piezoelectric patch
attached to different locations: (a) at edge, (b) near an
edge, and (c) far from edges.

Fig.6. Optimal variation of the admittance to induce
complete absorption of incident bending waves, and the
admittance of the RL-circuit.
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Fig. 4. Vibration energy dissipation of piezoelectric
patches shunted by resistive networks - effect of N ot cirbited
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Fig. 8. Damping of beam vibration using piezoelectric
patches shunted by resonant shunting networks and
comparison of different optimization criteria.

Fig. 5. Dissipation of incident vibration energy vs.
inductance and resistance of RL shunt and different
boundary conditions: (a) clamped, (b) free, and (c)

simply supported; and (d) far from both edges. /=33.5 Hz.
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