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FREE VIBRATION ANALYSISOF ARBITRARILY SHAPED FUNCTIONALLY

GRADED CARBON NANOTUBE-REINFORCED PLATES**

Nicholas Fantuzzj Francesco TornabeneMichele Bacciocchj Rossana Dimitfi

ABSTRACT. By means of Non-Uniform Rational B-Splines (NURB&)rves, it is possible to describe
arbitrary shapes with holes and discontinuitiesesSEhpeculiar shapes can be taken into accountstwilde the
reference domain of several nanoplates, where apfate refers to a flat structure reinforced withri@n
Nanotubes (CNTSs). In the present paper, a microar@chl model based on the agglomeration of these
nanoparticles is considered. Indeed, when this kihdeinforcing phase is inserted into a polymaeniatrix,
CNTs tend to increase their density in some regittevertheless, some nanoparticles can be stittesed
within the matrix. The proposed model allows totcointhe agglomeration by means of two parameterthis
way, several parametric studies are presentedoww #ie influence of this agglomeration on the fvéwations.
The considered structures are characterized alsodrgdual variation of CNTs along the plate theds Thus,
the term Functionally Graded Carbon Nanotubes (FE<) is introduced to specify these plates. Some
additional parametric studies are also performeghtdyze the effect of a mesh distortion, by coerid) several
geometric and mechanical configurations. The vglidif the current methodology is proven through a
comparative assessment of our results with thoselade from the literature or obtained with ditfet
numerical approaches, such as the Finite Elemetitdde(FEM). The strong form of the equations goiregra

plate is solved by means of the Generalized Diffeéaé Quadrature (GDQ) method.
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