ssssssssssss

COMPOSITE
STRUCTURES

Accepted Manuscript

Multiscale modelling of graphene platelets-based nanocomposite materials

Wiyao Leleng Azoti, Ahmed Elmarakbi

PII: S0263-8223(16)32416-3

DOL: http://dx.doi.org/10.1016/j.compstruct.2017.02.022
Reference: COST 8241

To appear in: Composite Structures

Please cite this article as: Azoti, W.L., Elmarakbi, A., Multiscale modelling of graphene platelets-based
nanocomposite materials, Composite Structures (2017), doi: http://dx.doi.org/10.1016/j.compstruct.2017.02.022

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.


http://dx.doi.org/10.1016/j.compstruct.2017.02.022
http://dx.doi.org/10.1016/j.compstruct.2017.02.022

Multiscale modelling of graphene platel ets-based nanocomposite
materials

Wiyao Leleng Azoti*, Ahmed Elmarakbi

Automotive Composites Group, Faculty of Engineering and Advanced Manufacturing, University of Sunderland, SR6
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Abstract

This work presents a multiscale framework for the elasto-plastic response of platelets-like inclu-
sions reinforced nanocomposite materias. The solution of the heterogeneous material problem is
solved by akinematic integral equation. Animperfect interface isintroduced between the particles
and the matrix through a linear spring model LSM, leading to a modified Eshelby’s tensor. The
interfacial contribution, related to the strain concentration tensor within each material phase and
inside the average strain field, is described by a modified Mori-Tanaka scheme. The non-linear
response is established in the framework of the J5 flow rule. An expression of the algorithmic
tangent operator for each phase is obtained and used as an uniform modulus for homogenisation
purpose. Numerical results are conducted on graphene platelets GPL-reinforced polymer PA6
composite for several design parameters such as GPL volume fraction, aspect ratio and the interfa-
cial compliance. These resultsclearly highlight theimpact of the aspect ratio aswell asthe volume
fraction by a softening in the overall response when imperfection is considered at the interface. Fi-
nally, amultiscale simulation is performed on a three bending specimen showing the capability of
the devel oped constitutive equations to be implemented in afinite element FE code.
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1. Introduction

Nanocomposites have gained worthy significance with use of multifunctional nano fillerslike
the graphene. Thislatter finds direct applicationsin composites. Kuillaet al [1] reported graphene-
based polymer compositesin which substantial property enhancements have been noticed at much

lower volume fraction with respect to polymer composites containing conventional micron-scale
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