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ABSTRACT

A piezoelectric transformer has the main function as an ordinary transformer in
order to decrease or increase power level. When applying electric stress on its input
terminal, the piezoelectric material converts electrical energy into mechanical energy in
form of vibration. This energy transfers through piezoelectric materials, layer by layer,
until it reaches the output terminal. The mechanical energy will be transformed back to
electric energy. This process is to operate at the natural frequency in order to gain the
maximum efficiency and low losses. In this research, calculation of the natural
frequency together with electric potential distribution and mechanical displacement for
a piezoelectric transformer is determined. Partial differential equations of mechanical
vibration coupled with electromagnetic fields for a piezoelectric transformer are
formulated and solved by using 3D finite element method (3D-FEM). MATLAB
software is employed to simulate electrical and mechanical responses of the
piezoelectric transformer. Electrical potential, mechanical displacement, energy losses
and overall efficiency are investigated. In addition, comparisons between simulation

results with those of the experimental test are made.





