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An Investigation into Width Reduction Effect on the Output

of Piezoelectric Cantilever Energy Harvester Using FEM
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V.CONCLUSION

This paper comprehensively investigates the width
reduction effect on power harvested from a three
dimensional FE model of a clamped-free type unimorph
cantilever piezoelectric energy harvester. A high level of
detail in FE modeling in ABAQUS 6.11 is provided. The
results, importantly the electric potential, voltage and
maximum power developed are found using the software
and a set of basic electrical equations.

By reducing the width of the cantilever energy harvester,
the natural frequency of the overall vibrating system
remains constant, but damping decreases. So the cantilever
vibrates at higher amplitudes, especially at the resonant
frequency. This finding can be used to increase the output
from a piezoelectric energy harvester by splitting the
piezoelectric cantilever beam into cantilevers of smaller
width and then connecting all of them in parallel to form an
array of smaller piezoelectric energy harvesters. A
substantial increase in harvested energy can be observed
from an array of smaller width cantilevers compared with a
single piezoelectric cantilever of similar total width.
Implementing multimodal energy harvester system, by
exploiting a cantilever array integrated in one device, where
the first mode of each cantilever beam is one of the vibration
modes of the device.
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