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Abstract: Piezoelectric energy harvester (PEH) as a box type was fabricated in order to harvest
mechanical energy imparted to roadways from passing vehicles and convert it into electricity. The PEH
was composed of 72 piezoelectric cantilevers with 9 springs with elasticity stick to a bottom of the PEH.
For the single piezoelectric cantilever, when a single push with approximately 5 mm displacement was
incident to it, power of 0.355 mW was produced at 100 kQ. It is found that the power from the single
piezoelectric cantilever increases when spring constant is high. We investigated power of PEH when the
moving vehicle passes in it. Power was increased with increasing vehicle speed. When vehicle speed is

30 km/h, power is 20.6 mW.
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Fig. 1. Schematic diagram of piezoelectric sheet and
image of sintered piezoelectric sheet.
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Fig. 2. Schematic diagram of piezoelectric cantilever.
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Fig. 4. Experimental setup for vehicle loading test.
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Table 1. Piezoelectric properties of the bulk type and
sheet type PZT ceramics.

Piezoelectric Properties Unit Bulk Sheet

Piezoelectric Charge pC/N 460 379

Constant, da3
Piezoelectric Voltage
Constant: s Vm/N 33 29
Dielectric Constant = 1592 1478
Electromechanical
Coupling Factor, k, % 68.6 67.2
Mechanical Quality Factor, _ Q2 78
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4 Piezoelectric Cantilever

Fig. 5. Experimental setup for power measurement of
piezoelectric cantilever.
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Fig. 6. Output power as a function of weight of mass at
100 k) with spring no. 1(a) and 2(b).
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Fig. 7. Power as a function of weight of mass for
various spring constant.
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Fig. 8. Output voltage and power as a function of time
(a) output voltage for vehicle speed 30 km/h at 1 k2,
(b) power for vehicle speed 30 kmv/h at 1 kQ.
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Fig. 9. Output power as a function of vehicle speed at 1
kQ.
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