Accepted Manuscript

MATHEMATICS
. . . . AND COMPUTERS
A multiscale separated representation to compute the mechanical behavior IN SIMULATION

of composites with periodic microstructure

S. Metoui, E. Pruliere, A. Ammar, F. Dau, 1. Iordanoff

PII: S0378-4754(17)30283-5
DOI: http://dx.doi.org/10.1016/j.matcom.2017.07.010
Reference: MATCOM 4485

To appear in:  Mathematics and Computers in Simulation

Received date: 2 August 2015
Revised date: 13 July 2017
Accepted date: 27 July 2017

Please cite this article as: S. Metoui, E. Pruliere, A. Ammar, F. Dau, I. Iordanoff, A multiscale
separated representation to compute the mechanical behavior of composites with periodic
microstructure, Math. Comput. Simulation (2017), http://dx.doi.org/10.1016/j.matcom.2017.07.010

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.


http://dx.doi.org/10.1016/j.matcom.2017.07.010

Manuscript

Click here to view linked References

A multiscale separated representation to compute the
mechanical behavior of composites with periodic
microstructure

S.Metoui** E.Pruliere®, A.Ammar®, F.Dau?®, I.Iordanoff*

*Arts et Métiers ParisTech, Centre de Bordeauz, I2M-DuMAS, Esplanade des Arts et
Métiers, Talence 33405, France
b Arts et Métiers ParisTech, Centre d’Angers, LAMPA, 2 Boulevard de Ronceray, 49035
Angers Cedex 01 , France

Abstract

The requirements for advanced numerical computations are very high when
studying the multiscale behaviour of heterogeneous structures such as compos-
ites. For the description of local phenomena taking place on the microscopic
scale, the computation must involve a fine discretization of the structure. This
condition leads to problems with a high number of degrees of freedom that lead
to prohibitive computational costs when using classical numerical methods such
as the finite element method (FEM). To overcome these problems, this paper
presents a new domain decomposition method based on the proper generalized
decomposition (PGD) to predict the behaviour of periodic composite structures.
Several numerical tests are presented. The PGD results are compared with those
obtained using the classical finite element method. A very good agreement is
observed.
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1. Introduction

One of the main challenges in mechanics and engineering is to account for
physical phenomena that occur at different scales. A coupling between scales
is often observed, generating a real need for multiscale models in many appli-
cations. In composite materials, for example, there are at least two or three
characteristic scales: the fiber scale, the ply scale and the laminate scale. A
major difficulty related to multiscale modeling is the need of multiscale solvers
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