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Numerical and Experimental study of a vibro- impact bistable piezoelectric cantilever
beam energy harvester
M. shahsavar?, M. M. Khatibi?*, M. R. Ashory?

1Phd Student, Faculty of Mechanical Engineering, Semnan University, Semnan, Iran.
2Assoc. Prof., Modal Analysis (MA) Research Laboratory, Faculty of Mechanical Engineering, Semnan University, Iran.

Abstract

In this paper, in order to increase the frequency bandwidth, a bistable unimorph piezoelectric cantilever
beam energy harvester is equipped with a unilateral barrier to limit the oscillation amplitude. This novel
design is recognized as a bistable vibro-impact energy harvester. The main objective of this work is to
investigate the effects of vibro-impact behavior on the frequency bandwidth of a typical bistable energy
harvester. Initially, by employing Euler-Bernoulli beam assumption and energy method, the governing
equations of motion were derived. Subsequently, by numerically solving the governing equations, the
frequency bandwidth and harvested power of the system in both typical bistable and vibro- impact bistable
systems were compared. According to the obtained results, it was clear by exploiting the vibro- impact
behavior, the frequency bandwidth of a typical bistable energy harvester could be increased up to 90%.
Then, the effects of initial gap between barrier and cantilever beam on the system's frequency bandwidth
were investigated. In this study, some experiments were conducted to evaluate the efficiency of the
proposed model and to validate the obtained results.

Keywords: Energy harvesting; Vibro- impact; Frequency bandwidth; Bistable energy harvester.
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