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Development and Evaluation of Broadband Piezoelectric Harvesters
using a Cantilever-Type Module

Buem-Keun Park and Jong-Hoo Paik"

Abstract

In cantilever type piezoelectric energy harvester, the amount of power generation decreases rapidly when outside a certain frequency.

The thickness and weight of the cantilever metal plate were modified to develop cantilevers that could produce high power over a wide
frequency range. The thicker the cantilever, the higher the power in the higher frequency range. As the weight of the mass increased,
the cantilever tended to generate higher power, and the frequency band decreased. A 0.6 mm metal plate cantilever that had a mass of
3.3 g generated power that exceeded 3 mW within the 91-102 Hz range, with average and output values of 9.484 mW and 20.748 mW,

respectively, at 99 Hz.
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Fig. 1. Schematic of the piezoelectric cantilever.
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Fig. 4. Photograph of the piezoelectric energy harvester.
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Fig. 5. Comparison of power generation by piezoelectric cantilevel
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Fig. 6. Thickness of piezoelectric cantilever according to weight
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Table 1. Average power generation over 3mW, 5SmW according to
cantilever thickness and mass change.

mass/ Power average(3mW over) (mW)
Thickness 0.3 mm 0.4 mm 0.5 mm 0.6 mm
0g 3.834 5.344 4.771 6.291
Ilg 3.602 6.174 4.793 8.683
22 g 4222 6.609 5.440 8.341
33 g 4.824 6.398 4.707 9.484
mass/ Power average(SmW over) (mW)
Thickness 0.3 mm 0.4 mm 0.5 mm 0.6 mm
0g - 6.297 5.919 8.753
11g - 7.198 6.451 12.581
22 g 5.246 7.632 7.096 10.976
33 g 5.325 7.442 6.022 12.048
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Table 2. Width of the frequency range when the generation is greater
than 3 mW, SmW depending on the thickness and weight of
the cantilever.

mass/ Frequency width(3mW over) (Hz)
Thickness 0.3 mm 0.4 mm 0.5 mm 0.6 mm
0g 2 3 10 10
1.1g 4 14 12 11
22 g 6 14 13 13
33 g 5 13 12 12
mass/ Frequency width(5 mW over) (Hz)
Thickness 0.3 mm 0.4 mm 0.5 mm 0.6 mm
0g 0 2 4 5
1.1g 0 10 4 6
22 g 1 10 6 8
33 g 3 9 6 8
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Fig. 7. (a)Voltage and (b)current according to mass change on 0.6T
metal plate.
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