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Self Power Generation from Vibration using Piezoelectric Bimorph Actuator
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Abstract

This paper presents the self power generation from vibration using the piezoelectric bimorph
actuator. The piezoelectric bimorph actuator was well developed with PZT-PNN-Fe piezoelectric
ceramics. As the applied voltage was increased, a linear change of displacement was obtained with a
relatively high ratio of 1253 um/V for the bimorph actuator. Moreover, when the motor’s rotational
speed was 2000 rpm, the bimorph actuator, which has a resonance frequency of 68 Hz, exhibited the
most efficient generation voltage of 10.4 V. This bimorph actuator could make the LED, emitting 60
mW, working successfully. Therefore, it is anticipated that the bimorph actuator will be useful as a

power source for the next-generation electronic devices.
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(a) The dimension of piezo-ceramics
used for the bimorph actuator and (b) a
schematic diagram of the energy
harvesting system using the piezoelectric
bimorph actuator.
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Fig. 2. Generalized piezoelectric energy harvesting
circuit.
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Table 1. Density, dielectric and piezoelectric
properties of 0.6Pb(Zro40sTioses)03
0.4Pb(Ni1aNb2s)03 + 025 wt% FeO3
ceramics sintered at 1150 °C for 2 h.

Properties Value
Bulk density 8.16 (g/cm”)
e 4669
tanb 0.021
K 0.774
Qm 55

ds 810 (pC/N)
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Continuous sinusoidal output voltage of
the bimorph actuator excited by the
vibration generator (motor) with rotational
speed of 2000 rpm.

Fig. 4.
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(a) 500 rpm, (b) 1000 rpm, and (c) 2000
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Fig. 5. Variation of the generation voltage with
time as a function of the motor's
rotational speed; (a) 500 rpm, (b) 1000
rpm, and (c) 2000 rpm.
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Fig. 6. Variation of the output voltage of the
capacitor dependent on the motor's
rotational speed of (a) 1000 rpm, (b)
2000 rpm, and (c) 2500 rpm as a
function of time.
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Table 2. The measured frequency of bimorph
actuator and the maximum output

voltage of the capacitor as a function
of the motor's rotational speed.

2000 68 10.4
1500 77 8.57
1000 78 8.15
500 82 245
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Fig. 7. Photograph of LED lighting.
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