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Double L bracket buckle type piezoelectric energy
harvester : Design and experiment

Zhao Qingling Song Rujun Luo Lianjian Wang Guotai Zhou Haian
(School of Mechanical Engineering, Shandong University of Technology, Zibo 255000, China)

Abstract: In order to obtain a portable and simple vibration energy harvester and overcome the problem of low output of traditional
energy harvesters, a double-L. bracket kickback piezoelectric energy harvester was proposed, which combined the nonlinear
characteristics of the tensile structure with piezoelectric technology, which could effectively improve the dynamic response and output
performance of the energy harvester. The effects of external resistance, magnetic distance, excitation acceleration and angle on the output
performance of the harvester were analyzed. The experimental results show that the output power reaches the peak value of the harvester
at the optimal external resistance value, and the optimal external resistance value is 200 k€). The introduction of magnetic force can
significantly improve the output performance of the energy harvester. At a magnetic distance of 18 mm, the harvester captures the most
energy, and its optimal output performance reaches 1. 12 mW at 12. 1 Hz. In addition, the excitation acceleration has an obvious impact
on the output characteristics of the energy harvesting system, and the output voltage and output power of the energy harvester also
increase with the larger the excitation acceleration, and the maximum output power of the energy harvesting system reaches 1. 39 mW
under the condition of the excited acceleration of 0.4 g and the frequency of 12 Hz. The harvester has good output voltage and output
power in the angle range of 0° ~45°, and has the advantage of working under the condition of uncertain excitation direction. Practical
application experiments further prove that the energy harvester can continuously output a large and stable voltage, which provides an
effective solution to solve the problem of low output of traditional energy harvester.
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Fig.2 Physical model of double L bracket buckle

type piezoelectric energy harvester
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Table 1 Structural size parameters of energy harvester

Rigas ZH A
£, 9% J&/mm 20.20.0.2
PZT W p,/ (kg m™) 7 386
Kt E,/GPa 58
K 58 JE/mm 70.22.0. 4
L ¥ p/ (kg m™) 2 700
1 Gt Es/GPa 69
LESH K 5 B /mm 80.80.100
L Hsr K 98 5/ mm 60.10.100
i ﬂfﬁé\g/mm_a 5.5
%fgpm/(kg'm ) 7 800
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Fig.3 Schematic diagram of experimental testing

system and data acquisition system
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Fig. 6 Prototype diagrams with different clamping angles

and corresponding output power values
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