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Abstract: Based on the structural analysis of cantilever and the piezoelectric effect, we propose a new design of
piezoelectric cantilever to harvest maximum vibration energy. Geometric parameters of piezoelectric cantilever are
optimized according to two different types of cantilever structure. The main factors that affect the harvesting performance
of the cantilever was the shape of the cantilever and the load at the free end. The amount of charge is affected by
piezoelectric constant and mechanical strain of the cantilever.
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Fig. 1. Geometry of the two cases of cantilevers. (a) Type 1 is the
rectangular shape, (b) Type 2 is trapezoidal shape.

wlo]| 22 A2 9 7] A EFE]A] #2078 45 (2013)

Surface Strain Direction

Rectangle

Type 2

Trapezoid

Fig. 2. The two cantilever geometries analyzed using Solidworks.
Surface strain is shown in color.
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Fig. 3. The strain value across the center line of the cantilever
geometries analyzed by Solidworks.

Fig. 4. Solidworks resonance simulation for resonant frequency
prediction.



Table 1. Natural frequency of each cantilever with different weights

T Typel Type2
10g 29.55 Hz 28.76 Hz
20g 2277 Hz 20.92 Hz
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Fig. 5. Piezoelectric cantilever set up on top of electromagnetic
shaker.
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Fig. 6. Block diagram of experiment set up.
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Fig. 7. (a) Voltage collected from rectangular (squares) and trapezoidal
(circles) cantilever with 10 g mass. (b) Voltage collected from
rectangular (squares) and trapezoidal (circles) cantilever with
20 g mass.
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Table 2. The result of experiment.
10g 20g
T3

Typel Type2 Typel Type2

Output Voltage 947V 1032V 929V 932V
Frequency 19 Hz 20 Hz 15 Hz 15 Hz
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