
Accepted Manuscript

A numerical analysis of Saint-Venant torsion in strain-gradient bars

Alireza Beheshti

PII: S0997-7538(17)30304-2

DOI: 10.1016/j.euromechsol.2018.02.001

Reference: EJMSOL 3544

To appear in: European Journal of Mechanics / A Solids

Received Date: 14 April 2017

Revised Date: 21 December 2017

Accepted Date: 5 February 2018

Please cite this article as: Beheshti, A., A numerical analysis of Saint-Venant torsion in strain-gradient
bars, European Journal of Mechanics / A Solids (2018), doi: 10.1016/j.euromechsol.2018.02.001.

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.euromechsol.2018.02.001


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 1

A numerical analysis of Saint-Venant torsion in strain-gradient bars 

 

Alireza Beheshti* 

 
Department of Mechanical Engineering, Faculty of Engineering, University of Guilan, Rasht, Iran  
 

Abstract 

 

The article addresses the torsion of bars with arbitrary cross sections subject to warping 

employing the finite element method in the strain-gradient elasticity. Subsequent to 

extracting the strains and stresses given by the Saint-Venant torsion hypothesis for an 

infinitesimal deformation, the principle of virtual work is adopted to investigate the weak 

form of stationary equation. Then, two torsion-warping elements, the former has four 

nodes and the latter has nine nodes with 6 DoF per node, are constructed for the torsion 

analysis of bars. To investigate the behaviour of the devised elements, some examples 

with known cross sections are presented which can be used to examine the accuracy of 

the developed elements and to study the size-dependent trend in the bars.  
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1. Introduction 

 

The experimental results are evidences for drawbacks of the classical mechanics in small 

scales (Aifantis, 2003; Fleck et al., 2004). That is, the responses obtained from the 

experiments are stiffer than the prediction of Cauchy mechanics. In order to simulate the 

response of solids and structures in small scales, some gradient theories were devised by 

Mindlin (1964) and Mindlin and Eshel (1968). The main idea of those is the presence of 

an embedded micro-volume in a macro-volume. The strain-gradient theories developed 

by Mindlin are capable of modeling the response of bodies in small scales (Lam et al., 

2003; Aifantis, 2009). In this category of mechanics, some additional, new material 

                                                 
* A. Beheshti  
Email: beheshti.arza@gmail.com 



Download English Version:

https://daneshyari.com/en/article/7170211

Download Persian Version:

https://daneshyari.com/article/7170211

Daneshyari.com

https://daneshyari.com/en/article/7170211
https://daneshyari.com/article/7170211
https://daneshyari.com

