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Structural response of porous FG nanobeams under hygro-ther mo-
mechanical loadings

Farajollah Zare JouneghaniRossana Dimitrf, Francesco Tornabere

Abstract

We investigate the bending behavior of functionallpded (FG) nanobeams with internal
porosities and subjected to a hygro-thermo-mechatoading. The Eringen’s Nonlocal Theory

(ENT) is here applied for the numerical study, whibnsidering a uniform porosity within the

nanobeam. The mechanical and thermal propertie$®&fmaterials are assumed to vary
throughout the thickness. The equations of motim derived from the Hamilton’s law and

solved with the Navier's procedure. A key pointtbe work is to explore the effect of the

material length-scale, power-law index, porositjunee fraction, temperature rise, and moisture
concentration on the global deflection of nanobeassiseful for practical applications.

Keywords. Bending behavior, Eringen’s Nonlocal Elasticity (EIN FGM, Hygro-thermo-
mechanical loading, Porous Material.

1. Introduction

Functionally graded materials (FGMs) are a novakglof composites, which are made by a
mixture of two different materials, commonly a me&nd a ceramic, with orthotropic
mechanical properties. Due to the great benefithege materials and their fundamental role in
many practical applications, including aerospadeil, cautomotive, optical, biomechanical,
chemical applications, etc., researchers have yamVoted their efforts for the analytical and
numerical study of the mechanical behavior of FGMsthis context, different kinds of size
dependent continuum approach have been developgdi@plied for nano and microsystem
modeling, including, micropolar elasticity, Cosdesdasticity, couple stress theory, strain
gradient elasticity, stress gradient theory, serfacergy theory.

Among them, the Eringen’s Nonlocal Theory (ENT) resgents a performing higher-order
theory, which is able to describe the effects ahedength-scale parameters on the material
deformation of a wide range of nanostructures.ifstance, Reddy [1, 2] studied the bending,
buckling, and vibration of various beams by takingp account a nonlocal elasticity theory.
Trabelssi et al. [3] investigated the vibratingp@sse of a FG Euler-Bernoulli beam according to
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