Accepted Manuscript
conpos/res

Modeling the effective mechanical properties of “fuzzy fiber” composites across ‘ }
scales length ‘ !

S.A. Lurie, D.B. Volkov-Bogorodskiy, O. Menshykov, Y.O. Solyaev, E.C. Aifantis

PII: S1359-8368(17)31313-6
DOI: 10.1016/j.compositesb.2017.12.029
Reference: JCOMB 5458

To appearin:  Composites Part B

Received Date: 15 April 2017
Revised Date: 20 October 2017
Accepted Date: 15 December 2017

Please cite this article as: Lurie SA, Volkov-Bogorodskiy DB, Menshykov O, Solyaev YO, Aifantis
EC, Modeling the effective mechanical properties of “fuzzy fiber” composites across scales length,
Composites Part B (2018), doi: 10.1016/j.compositesb.2017.12.029.

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.compositesb.2017.12.029

MODELING THE EFFECTIVE MECHANICAL PROPERTIES OF "FUZZY FIBER"
COMPOSITES ACROSS SCALES LENGTH

S.A. Lurie®? D.B. Volkov-Bogorodski§; O. Menshykoy Y.O. SolyaeV"’, E.C. Aifantis®*9*"

®Lomonosov Moscow State University
®Institute for Problems in Mechanics of RAS, Moscow, Russia
“Institute of Applied Mechanics of RAS, Moscow, Russia
dAristotle University of Thessaloniki, Thessaloniki 54124, Greece
®Michigan Technological University, Houghton, Ml 49931, United States
9BUCEA, Beijing 100044, China

ITMO University, St. Petersburg 197101, Russia
_ "Togliatti State University, Togliatti 445020, Russia
'School of Engineering, University of Aberdeen, AB24 3UE, Scotland, UK

'Dorodnicyn Computing Center of FRC CSC RAS, Moscow, Russia

Abstract

We employ a variant of generalized Eshelby’'s homogenization method to deduce
effective properties of multilayered nanostructured fiber composites where one layer is highly
heterogeneous with respect to its mechanical response strain gradients. We focus on carbon (
fibers coated by carbon nanotubes (CNT) embedded in polymeric matrix with the aid of CNT
“blistered” interphase layer developed between the coating and the matrix during processing
and/or use.

Each of the three phases is treated for simplicity by classical elasticity, while the
interphase layer around the coated fibers (“fuzzy fibers”) to provide adhesion, and is treated by
the simple gradient elasticity (GradELa) model.

The novelty of the work lies on the fact of treating the CNT “fuzzy” layer by the GradEla
model, that consequently allows to consider the extra gradient coefficient or internal length
(characterizing this model) in relation to other constitutive and geometric parameters of the
composite to optimize its overall mechanical properties and functionality. The method is general

and can apply to treat other types of “fuzzy fiber” composites.
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