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Piezoelectric materials as the most widely used materials in smart structures, provide many
advantages to Vibration Control and Energy Harvesting (EH) applications. These materials have
proven to be very effective in harvesting energy for low power devices such as implantable
electronic devices and condition monitoring systems. Energy harvesting from environmental
vibrations has also seen an increase in interest during the past years as part of the generally
growing awareness for alternative energy sources.
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3.1. Bimorph Beams

In this section, the effects of transverse (d;;) and shear (d,;) piezoelectricity modes on the
resonant frequencies of beam-like porous bimorph structures are investigated. Higher order
beam theories are used to consider the effect of transverse shear deformation on the system
response. Applying the same procedure (used in the previous section), the governing equations
are derived and solved analytically, and the exact natural frequencies are finally calculated.
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Fig. 4: Porous bimorph beam operated in transverse (left layout) and shear (right layout) modes of piezoelectricity
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3. Methodology & Results:
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3.1. Bimorph Shells
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Applying the Analytical Solution IRx 55 compared to the other piezoelectricity mode.

IV. The open-circuit resonance frequencies are larger than those of the short-circuit one.
Fig. 3: Porous bimorph doubly curved shell
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