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piezoelectric energy harvester with magnifier
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Modeling and analytical solution of piezoelectric cantilevered

energy harvester with a new dynamic magnifier

TANG Li-ping, WANG Jian-guo”
(School of Civiland Hydraulic Engineering, Hefei University of Technology, Hefei 230009, Chigta)

Abstract:In order to improve the efficiency of piezoelectric vibration energy harx Sting7a cantilevered
piezoelectric vibration energy harvester is proposed. The new cantilevered piezoelectrjc energy harvester
consists of a new dynamic magnifier (a translation- and rotation-restrained spﬁk ndass system) installed
at the restrained end and a tip mass at the free end. Taking into account theytranslatlon and rotation-
restrained stiffness,and the distribution effect of the tip mass overs finft p{glh,a distributed parameter
model of piezoelectric cantilevered energy harvesters is developed )bx:{;

the generalized Hamilton’s

principle. The eigen-function and natural frequency formulation 01(1 sented model are obtained. The

g

efficiency of energy harvesting is investigated. The analyticaly esubts show that the accuracy of predicting
energy harvesting efficiency can be improved by considgfi \g\lhe eccentricity of mass and moment of

inertia. A reasonable selection of the translational ar{d%;otational spring stiffness can improve energy

harvesting efficiency.and reduce the resonant freque'nc\{ f the energy harvesting system.

Key words: piezoelectric cantilevered beam; Qn harvesting; new dynamic magnifier; distributed

parameter;analytical solution \
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