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Abstract: Flexoelectricity is a newly-developing electromechanical coupling effect and has a wide application prospect in sensors,
actuators and energy harvesters in the micro and nano scale. In this paper, based on the electric Gibbs free energy and the variational
principle of the flexoelectric material, the dynamic electromechanical coupling govern-equation and the corresponding
electromechanical boundary conditions of the flexoelectric cantilever beams with surface electrodes under open-circuit condition are
derived. Furthermore, the transcendental equation about the natural frequency of the beam is obtained as well. Using PVDF as an
example, we discuss the effects of flexoelectric coefficient, the tip mass and the size of beams on the natural frequency and the
effective shift of natural frequency between short and open-circuit conditions. Simulated results show that the increase of flexoelectric
coefficient could increase the natural frequency of the beam, and the increase of the tip mass would decrease the natural frequency
of the beam. The rotation effect of the tip mass on the natural frequency could be neglected reasonably. The effective shift of natural
frequency increases with the decrease of the size of beams, and will approach a stable value at a special thickness.
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Fig.1 Model of flexoelectric cantilever beam with a tip mass subjected to the base excitation
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Fig. 4 Under open-circuit condition, the relative tolerance of the flexoelectric cantilever beam resonant frequency without the
rotation of the cubic tip mass (a)uz;73 = 0.1 pC/m, (b)uz;13 = 0.01 pC/m
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