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Abstract . Based on the Hamiltonian variational principle, the 2D field equations and boundary conditions for
flexoelectricity were derived, and the corresponding governing equations were obtained through substitution of
the constitutive relation and geometric equations into the field equation. The in-plane tensile deformation, thick-
ness-stretch deformation, symmetric thickness-shear deformation, and their coupled flexoelectric polarization
of flexoelectric nanoplates caused by inhomogeneous temperature changes, were studied. The displacement
fields and electric potential fields were solved with the double Fourier series method. The results demonstrate
that, all fields are sensitive to the temperature load, which raises the prospect of controlling the mechanical and
electrical behaviors of flexoelectric nanoplates by means of the temperature field. The effects of the thermal
field and mechanical field on the displacement field were compared and examined. The work extends the Mind-
lin-Medick plate structure analysis theory in view of the flexoelectric and temperature effects, and provides a

reference for the structural design of micro- and nano-scale devices.
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Fig. 1 The flexoelectric nanoplate model and its coordinate system
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Fig. 2 The boundary of a flexoelectric nanorectangular plate
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Fig. 4 Comparison of the effects of 8”2 and /" on the displacement field and potential field
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