Accepted Manuscript

Investigation both actions of elastic foundation parameters and small scale effect on
axisymmetric bending of annular single-layered graphene sheet resting on an elastic
medium

Ali Ahmadi, Aazam Ghassemi

PII: S1386-9477(18)30230-3
DOI: 10.1016/j.physe.2018.05.028
Reference: PHYSE 13159

To appearin:  Physica E: Low-dimensional Systems and Nanostructures

Received Date: 11 February 2018
Revised Date: 14 May 2018
Accepted Date: 25 May 2018

! @ LOW-DIMENSIONAL SYSTEMS
st & NANOSTRUCTURES

Please cite this article as: A. Ahmadi, A. Ghassemi, Investigation both actions of elastic foundation
parameters and small scale effect on axisymmetric bending of annular single-layered graphene sheet
resting on an elastic medium, Physica E: Low-dimensional Systems and Nanostructures (2018), doi:

10.1016/j.physe.2018.05.028.

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.physe.2018.05.028

I nvestigation both actions of elastic foundation parametersand small scale effect on
axisymmetric bending of annular single-layered graphene sheet resting on an dastic
medium

Ali Ahmadi'?, Aazam Ghassemf

!Department of Mechanical Engineering, NajafabachBnalslamic Azad University, Najafabad, Iran

“Modern Manufacturing Technologies Research CeN@jgfabad Branch, Islamic Azad University,
Najafabad, Iran

* E-mail address: a_ghassemi@pmc.iaun.ac.ir

Abstract

Many different researches show that stiffness ohopéates or nanosheets and other
nanostructures are decreased by existing or inagedse small scale effect. But few studies
that applied other models or approaches to gettiopkhips between stiffness of
nano/microstructures and the small scale effectt@rad results contrary to the results of the
above mentioned researches. In this paper, axisymem@ending behavior of the annular
single-layered graphene sheet resting on an elasdium is studied by comparing results of
the nonlocal elasticity and classical theories. Phsternak-type foundation model is employed
to simulate the interaction between the grapheeetséind the surrounding elastic medium. To
get numerical results, the Ritz method is applidtko, an aspect ratio is defined, and a
parametric study is carried out varying the smedlles parameter, elastic foundation parameters
and the mentioned aspect ratio of the annular graplsheet .The applied nonlocal elasticity
model to analyze annular graphene sheet restingnoalastic medium is an exact nonlocal
stress gradient model which have presented corescilts in cases of with and without the
elastic medium and whose results are in accord exgrerimental researches, studies based on
other continuum approaches and some molecular dgeasimulations. Results of present
paper represent that increase of the small scidetehcreases the stiffness of nanostructures.
For the first time, it is also shown that the menéd result is in agreement with experimental
researches, other continuum approaches, and sorezutaw dynamics simulations studies.
Also, the simultaneous effects of all the mentiopathmeters on the stiffness of nanostructures
are investigated.
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