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An investigation on vibration energy harvesting efficiency of a piezoelectric beam using
finite element method

A. Mamandi Department of Mechanical Engineering, Parand Branch, Islamic Azad University, Parand, Iran
Y. Jafari Department of Mechanical Engineering, Parand Branch, Islamic Azad University, Parand, Iran
Abstract

In this paper, design and numerical simulation of an energy harvester piezoelectric cantilever beam has been investigated using
Comsol multiphysics finite element software. Modelling the piezoelectric cantilever beam and applying end support boundary
condition, material property, meshing the beam and harmonic excitation of the clamped support, deflection of the beam yeilds to the
electrical current and voltage, respectively. In the modelling and simulations for the beam and piezoelectric blocks, the aluminum
and EAPap materials have been considered, respectively. The mode shapes and natural frequencies of vibration for the piezoelectric
beam have been extracted and the effect of different type of piezoelectric block arrangement to obtain electrical energy harvesting
has been investigated. Also, the outcome FE results have been validated and compared with experimental data reported in the
literature. It is shown that in excitation frequency condition equals to the natural frequency of the beam when the beam width
divided in either two or three strips with serie/parallel type of arrangement in an equivalent electrical circuit, the energy harvesting
capacity of the beam increases in comparison to the beam with the one strip.

Keywords: Piezoelectric cantilever beam, Energy harvesting, Comsol multiphysics software, Modeled electrical circuit.
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