Accepted Manuscript
conpos/res

Part B: engineering

Exact solutions of inflected functionally graded nano-beams in integral elasticity 3 }

Raffaele Barretta, Marko Canadija, Luciano Feo, Raimondo Luciano, Francesco
Marotti de Sciarra, Rosa Penna

PII: S1359-8368(17)32617-3
DOI: 10.1016/j.compositesb.2017.12.022
Reference: JCOMB 5451

To appearin:  Composites Part B

Received Date: 31 July 2017
Revised Date: 2 December 2017
Accepted Date: 15 December 2017

Please cite this article as: Barretta R, Canadija M, Feo L, Luciano R, Marotti de Sciarra F, Penna R,
Exact solutions of inflected functionally graded nano-beams in integral elasticity, Composites Part B
(2018), doi: 10.1016/j.compositesb.2017.12.022.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.compositesb.2017.12.022

Exact solutions of inflected functionally
graded nano-beams in integral elasticity

Raffaele Barretta® - Marko Canadija® - Luciano Feo® -
Raimondo Luciano ¢ - Francesco Marotti de Sciarra? -
Rosa Penna®

& Department of Structures for Engineering and Architecture,
University of Naples Federico I, via Claudio 21, 80125 - Naples, Italy
e-mail: rabarret@Qunina.it - marotti@Qunina.it

b Department of Engineering Mechanics, Faculty of Engineering
University of Rijeka, Vukovarska 58, 51000 Rijeka, Croatia
e-mail: marko.canadija@riteh.hr

¢ Department of Civil Engineering, University of Salerno, via Giovanni Paolo 11,
132 - 84084 Fisciano (Sa) - Italy - e-mail: l.feo@Qunisa.it - rpenna@unisa.it

4 Department of Civil and Mechanical Engineering, University of Cassino and
Southern Lazio, via G. Di Biasio 43, 03043 - Cassino (FR) - Italy
e-mail: luciano@unicas.it

Abstract

The elastostatic problem of a Bernoulli-Euler functionally graded nanobeam is
formulated by adopting stress-driven nonlocal elasticity theory, recently proposed
by G. Romano and R. Barretta. According to this model, elastic bending curva-
ture is got by convoluting bending moment interaction with an attenuation func-
tion. The stress-driven integral relation is equivalent to a differential problem with
higher-order homogeneous constitutive boundary conditions, when the special bi-
exponential kernel introduced by Helmholtz is considered. Simple solution proce-
dures, based on integral and differential formulations, are illustrated in detail to
establish the exact expressions of nonlocal transverse displacements of inflected
nano-beams of technical interest. It is also shown that all the considered nano-beams
have no solution if Eringen’s strain-driven integral model is adopted. The solutions
of the stress-driven integral method indicate that the stiffness of nanobeams in-
creases at smaller scales due to size effects. Local solutions are obtained as limit of
the nonlocal ones when the characteristic length tends to zero.
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