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Investigation of electromechanically coupled properties and increase in
performance of piezoelectric vibration energy harvester by using multi-switching
nonlinear circuit
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This study was aimed at deriving a governing equation which can predict
electromechanical properties of a piezoelectric vibration energy harvester accurately and achieving
an increase in the power output and the frequency bandwidth by using a multi-switching nonlinear
circuit which utilizes an increase in the electromechanical coupling. We demonstrated that a
governing equation based on the nonlinear piezoelectricity considering the ferroelastic hysteresis
replicates the experimental results well, and we developed a simple numerical methodology for the
analysis coupled with the harvester and the nonlinear circuit. We also demonstrated an increase in
the power output and the frequency bandwidth by revealing the relationship between the switching
numbers and the frequency response properties.
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