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Abstract

Flexoelectricity, the coupling of strain gradiemidapolarization, exists in all the
dielectric materials and numerous models have bpmposed to study this
mechanism. However, the contribution of strain grmatdelasticity has typically been
underestimated. In this work, inspired by the aregth scale parameter model
developed by Deng et al. [19], we incorporate thieegth-scale parameters to
carefully capture the contribution of the purely an@nical strain gradients on
flexoelectricity. This three-parameter model is enflexible and could be applied to
investigate the flexoelectricity in a wide range obmplicated deformations.
Accordingly, we carry out our analysis by studyiagdielectric nanobeam under
different boundary conditions. We show that theaistrgradient elasticity and
flexoelectricity have apparent size effects andnifigant influence on the
electromechanical response. In particular, the irstrgradient effects could
significantly reduce the energy efficiency, indingttheir importance and necessity.
This work may be helpful in understanding the medra of flexoelectricity at the

nanoscale and sheds light on the flexoelectrigigrgy harvesting.
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1 Introduction

Piezoelectricity, one of most important electronstbal coupling phenomena
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