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Abstract

Due to the depletion of world’s energy supply, research and development of alternative energy have
become important and essential. One of the novel alternative energy comes from a usage of
piezoelectric materials to harvest electrical energy from mechanical energy in surrounding
environment. This is the application of direct piezoelectric effect of piezoelectric materials. In this
research, THin Layer UNimorph Ferroelectric DrivER (THUNDER), a type of laminated
piezoelectric devices, was studied for energy harvesting. Three configurations of THUNDER
devices i.e. 6R, 7R, and 8R were tested. They were driven mechanically by using a cam-lever
mechanism to generate required frequency and displacement. The frequency for testing all three
configurations of THUNDER devices was controlled in the range of 5-50 Hz by angular velocity of
motor, which is directly connected to a cam. The displacement inputs, however, were different from
type to type. The pressing displacements of 6R were 0.4, 1.0 and 1.6 mm; for 7R the displacements
were 0.4, 1.0, 1.6, 2.2 and 2.8 mm while the displacement of 8R was only 0.4 mm. The experi;nental
results showed that 8R generated the lowest power at the same frequency and displacement. On the
other hand, 7R generated the highest power among all studied devices. The deformations were
predicted by using a 23-term Rayleigh-Ritz (R-R) approach. The experimental results and also the
predicted results showed that the amount of power depend on the piezoelectrically active area, of
which 7R is the biggest and 8R is the smallest. Moreover, the higher frequency is applied, the higher

power is generated.





