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Abstract: Piezoelectric materials can be used to convert mechanical energy into electrical energy. In this
study, we investigated the possibility of harvesting from mechanical vibration force using a high efficient
piezoelectric material-polyvinylidene fluoride (PVDF). A piezoelectric energy harvesting system consists of
rectifier, filter capacitor, resistance. The experiments were carried out with impacting force to PVDF film
with the thickness of 1 gm. The output power was measured with change in the load resistance value

from 100 Q to 2.2 MQ.

The highest power was obtained under optimization by selection of suitable

resistive load and capacitance. A power of 0.3082 uW/mm® was generated at the external vibration force
of 5 N (10 Hz) across a 1 MQ optimal resistor. Also, the maximum power of 0.345 11W/mm2 was
generated at 22 pF and 1 MQ. The developed system was expected at a solution to overcome the critical

problem of making up small size energy harvester.
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Fig. 1. Experimental set-up for device testing.
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Table 1. Material property of PVDF film
PVDF Film

Physical properties Unit Value
ds1 pC/N 25
ds pC/N 2
d:gs DC/N 35
Piezoelectric Constant et mC/mi n
(at 10 Hz) e | mC/m | 6
€33 mC/m 105
231 Vm/N 0.22
g32 Vm/N 0.02
233 Vm/N 0.30
Pyroelectric coefficient P LlC/mzk 39
Relative dielectric 13
constant (at 1 kHz)
Elastic modulus
(at 10 Hz) G GPa 3
Specific heat at constant . M/ 93
volume
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Fig. 2. Induced force energy by Vibrator.
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Fig. 3. Output voltage characteristics according to the

electrical load.
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Fig. 4. Harvested power versus resistive load.
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Fig. 5. Output voltage characteristics according to the
electrical load.
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