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Abstract

Considering the direct relationship between the shape change resulting from vibration and the
voltage generated on the surface of the piezoelectric micro wire, it is very important to
investigate the role of the geometric dimensions of these parts in the voltage generated by
applying a constant force. In this research, in order to optimize the geometric dimensions of
the piezoelectric micro beam, the genetic algorithm tool of MATLAB software is used. For
this purpose, firstly, the analytical relationship governing a single piezoelectric layer micro
beam in the Euler-Bernoulli model was extracted, then the parameters of beam length,
piezoelectric layer length, beam width, piezoelectric layer thickness and beam thickness were
taken to maximize the voltage. They are considered as the objective function in optimization.
In order to ensure the accuracy of the analytical relationship presented in Abaqus software,
the mentioned piezoelectric single layer micro beam has been modeled, and the comparison
of the results indicates that the analytical relationship and the finite element model match
88%. Also, it can be seen that optimization using the genetic algorithm tool of MATLAB
software can increase the generated voltage by 59% and at the same time reduce the
dimensions of the mentioned micro beam by more than 50%.

Keywords: genetic algorithm, numerical method, piezoelectric, optimization, voltage
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