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Abstract

In this paper, based on a refined quasi-3D beam theory and using the isogeometric method, the
free vibration behavior of composite beams reinforced by graphene platelets is studied. The
quasi-3D beam theory takes into account both shear deformation and thickness stretching
effects. The beam under consideration is assumed to be a laminated beam where the volume
fraction of graphene may be different in each layer which leads to a functionally graded
structure. The equivalent modulus of the beams is obtained by means of the Halpin-Tsai model.
Besides, the equivalent mass density and Poisson's ratio are evaluated using the conventional
rule of mixture. The results demonstrate that the isogeometric analysis (IGA) based on the
refined quasi-3D beam theory can precisely predict the natural frequencies of the composite
beams reinforced by graphene platelets with low computational cost. Moreover, a set of new
results are presented for different parameters related to the beam material and geometrical
characteristics of the functionally graded graphene platelet-reinforced composite (FG-
GPLRC) beams.

Keywords: Isogeometric analysis, Quasi-3D beam theory, Free vibration, Composite beams,
Graphene platelets



