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Fig.4 The first order of S of the flexoelectric energy harvester vs excitation frequency and eccentricity
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Effects of tip mass on performance of cantilever

beam flexoelectric energy harvesters

LIN Xiaohui',SU Yaxuan?, CHEN Bengiang' ,ZHOU Zhidong'*

(1.Fujian Key Laboratory of Advanced Materials,College of Materials, Xiamen University, Xiamen 361005,China;

2.Chengyi University College,Jimei University, Xiamen 361021, China)

Abstract ; The tip mass has a significant influence on the performance of flexoelectric energy harvesters.In this paper, based on

Euler-Bernoulli beam assumption and the electric Gibbs free energy,the dynamic electromechanical coupled governing equations and

the corresponding boundary conditions of flexoelectric energy harvesters are derived using the variational principle method. The modal

orthometric conditions and parameters for the normalized mode of vibration are obtained by the separation of variable method.

Furthermore, the mode superposition method is used to derive the analytical expressions of the displacement and electric potential

responses of the flexoelectric energy harvester with the extrinsic harmonic mechanical excitation. Numerical results indicate that the

increase of the value of mass and decrease of the size of the tip mass not only can increase the output power density and decrease the

resonant frequency of the energy harvester.but also can adjust the optimal resistance.In addition, when the size of mass is fixed, the

value of mass of the tip mass is larger,and the error caused by considering the tip mass as a particle becomes more distinct.

Keywords: tip mass;flexoelectric energy harvester; modal analysis; power density;variational method



