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NONLINEAR VIBRATIONOF A NOVEL PIEZOELECTRIC
VIBRATION ENERGY HARVESTER"

Cao Dongxing" Wu Peng Zhang Wei Yao Minghui
(College of Mechanical Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract A new class of vibration energy harvester was introduced based on piezoelectric effect, which is com-
posed of a buckling unimorph PZT beam, a mass and a nonlinear spring. Based on the Euler-Bernoulli beam
model, the nonlinear governing equations were constructed for the energy harvester using Hamilton’s principle.
First, the natural frequency was computed and discussed with the change of structural parameters. Then, the
method of multiple scales was utilized to perturbation analysis. And the amplitude-frequency characteristics were
discussed based on numerical simulation. The nonlinear jumping phenomenon is found for the vibration energy
harvester. Finally, the voltage effect of the energy harvester was discussed between the output voltage and the ex-

ternal excitations.

Key words energy harvesting, buckled beam-mass-spring system, amplitude-frequency characteristics,

nonlinear vibration
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