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Free vibration of conducting nanoplates exposed to unidirectional
in-plane magnetic fields using nonlocal shear deformable plate
theories

Keivan Kiani®*

@ Department of Civil Engineering, Islamic Azad University, Chalous Branch, Chalous, Iran

Abstract

The alteration of the frequencies of nanostructures via an external field is of great impor-
tance in the design of nanomechanical devices whose vibrations should be appropriately
controlled. Herein, free in-plane and out-of-plane vibration behaviors of conducting rectan-
gular nanoplates subjected to unidirectional in-plane steady magnetic fields are of concern.
To this end, the body forces exerted on the nanoplate based on the hypotheses of Kirchhoff,
Mindlin, and higher-order plate theories are obtained. Subsequently, the nonlocal versions
of the equations of motion of the conducting nanoplate for the suggested plate models are
extracted. The presented formulations show that the small-scale parameter is incorporated
into the exerted forces on the nanoplate due to the applied magnetic field. For the pro-
posed models, the frequencies pertinent to the in-plane and out-of-plane vibrations of the
nanoplates are evaluated. In the continuing, the roles of the length to thickness ratio, length
to width ratio, small-scale parameter, and magnetic field strength on both in-plane and out-
of-plane frequencies are addressed. The capabilities of the proposed models in predicting

such frequencies are also explained and discussed.
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