Author’s Accepted Manuscript

0

el

o | N PRVSIER
Investigating the non-classical boundary conditions is ‘“‘"J‘g ‘l,[,‘w_,,,,,,[,,s,,,mm,,,s

relevant to strain gradient theories —_—

rrrrr

AAAAAAAAAAAA

ccccccccc
ILLET

Akbar Jafari, Meysam Ezzati

\\\\

www.elsevier.comvlocate/physe

PII: S1386-9477(16)30745-7
DOI: http://dx.doi.org/10.1016/j.physe.2016.09.012
Reference: PHYSE12581

To appear in:  Physica E: Low-dimensional Systems and Nanostructures

Received date: 13 July 2016
Revised date: 25 August 2016
Accepted date: 22 September 2016

Cite this article as: Akbar Jafari and Meysam Ezzati, Investigating the non
classical boundary conditions relevant to strain gradient theories, Physica E

Low-dimensional Systems and Nanostructures
http://dx.doi.org/10.1016/j.physe.2016.09.012

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/physe
http://dx.doi.org/10.1016/j.physe.2016.09.012
http://dx.doi.org/10.1016/j.physe.2016.09.012

Investigating the non-classical boundary conditions relevant to strain gradient theories
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Department of Mechanical Engineering, Sirjan University of Technology, Sirjan, Iran, P.O. Box: 7813733385

Abstract

In the present study, two classes of non-classical constitutive equations consisting of the first
and the second order strain gradients theories (FSG and SSG) were applied in order to
develop the governing equations of static and free vibrational behavior of beam structures.
The governing equations in orders of six and eight were constructed for FSG and SSG
theories, respectively. Therefore, higher order or in other words non-classical boundary
conditions (HOBCs or NCBCs) came into play in addition to the classical ones (CBCs).
Some explanations were presented about the concept of the non-classical boundary
conditions. Analytical and finite element (FE) approaches were employed to solve the
governing equations. The analytical solutions were utilized in validation and convergence
study of FE results. Comparisons were made with the relevant data reported in the open
literature; however, to the best of the authors® knowledge, few references have been
published on SSG theory and HOBCs. In_the numerical studies, the effects of applying
different combinations of CBCs and HOBCs to the static and free vibration behaviors of the
beam were investigated. Moreover, the impacts of non-classical elastic constants and the

beam size on its behavior were also studied.
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