Accepted Manuscript
COMPOSITE

STRUCTURES

A novel interface-treated micromechanics approach for accurate and efficient
modeling of CN'T/polymer composites

Majid Karimi, Rahmatollah Ghajar, Abbas Montazeri

PII: S0263-8223(17)31635-5

DOI: https://doi.org/10.1016/j.compstruct.2018.05.140
Reference: COST 9779

To appear in: Composite Structures

Received Date: 24 May 2017

Revised Date: 22 April 2018

Accepted Date: 29 May 2018

Please cite this article as: Karimi, M., Ghajar, R., Montazeri, A., A novel interface-treated micromechanics approach
for accurate and efficient modeling of CNT/polymer composites, Composite Structures (2018), doi: https://doi.org/
10.1016/j.compstruct.2018.05.140

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.compstruct.2018.05.140
https://doi.org/10.1016/j.compstruct.2018.05.140
https://doi.org/10.1016/j.compstruct.2018.05.140

A novel interface-treated micromechanics approach for

accurate and efficient modeling of CNT/polymer composites

Majid Karimi®, Rahmatollah Ghajar®*, Abbas Montazeri’,

@ Mechanical Properties Research Lab (MPRL), Faculty of Mechanical Engineering, K. N. Toosi University of Technology
No, 17, Pardis St, Mollasadra Ave, Vanak Square, Tehran, Iran
® Faculty of Materials Science and Engineering, K. N. Toosi University of Technology, Tehran, Iran

Abstract

In this paper, a two-step incremental micromechanics formulation in"conjunction with FEM and
weakened interface model is utilized to characterize elasto-plastic behavior of CNT/polymer
nanocomposites. For the validation purpose, results corresponding to the perfect bonding
assumption are compared with the experimental data. The micromechanics approach considering
the weakened interface is extended to represent the nanotube, its surrounding polymer and the
interfacial interactions via an equivalent fiber. The most important factor in the developed
method is the sliding parameter determined through comparing the results of the model with that
of a molecular structural mechanics-finite element multiscale approach at various loading
conditions. Subsequently, employing several case studies, various aspects of the effects of
interfacial strength on the elastoplastic behavior of these nanocomposites are systematically
examined. The results show that the interfacial bonding characteristics plays a crucial role in

enhancing the mechanical behavior of the host polymer and thus, should be thoroughly studied.
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1.- Introduction
Polymeric matrix composites (PMCs) are a class of material, which receives a great deal of
attention due to their unique properties such as strength to weight ratio and high energy

absorbance. These inherent characteristics have led to a wide range of industrial applications for
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