Accepted Manuscript

Improved mechanical properties of carbon fiber/graphene oxide-epoxy hybrid
composites

Abhishek K. Pathak, Munu Borah, Ashish Gupta, T. Yokozeki, Sanjay R. Dhakate

PII: S0266-3538(16)30396-7
DOI: 10.1016/j.compscitech.2016.09.007
Reference: CSTE 6512

To appearin:  Composites Science and Technology

Received Date: 27 May 2016
Revised Date: 6 September 2016
Accepted Date: 7 September 2016

Please cite this article as: Pathak AK, Borah M, Gupta A, Yokozeki T, Dhakate SR, Improved
mechanical properties of carbon fiber/graphene oxide-epoxy hybrid composites, Composites Science
and Technology (2016), doi: 10.1016/j.compscitech.2016.09.007.

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.compscitech.2016.09.007

I mproved mechanical propertiesof carbon fiber/graphene oxide-epoxy hybrid

composites

Abhishek K. Pathd®, Munu Borafi'®, Ashish Gupta® T. Yokozekf and Sanjay R. Dhakafe*
& Advance Carbon Products section, Advance MategiaisDevices Division,
CSIR-National Physical Laboratory, Dr. KiSishnan Marg, New Delhi 110012
"Academy of Scientific Innovation and Research ( W)SNPL, New Delhi
“Department of Aeronautics and Astronautics, Gragl@ahool of Engineering,
The University of Tokyo, Tokyo pda

Abstract

The mechanical properties of carbon fiber reirddrgpolymer composites depend upon
fiber-matrix interfacial properties. In this inviggition to improve the mechanical properties of
polymer composites, graphene oxide was used asfahe filler for the development of carbon
fiber/graphene oxide-epoxy hybrid composites. &Hyi epoxy resin was modified by
incorporating different weight% of graphene oxidenfi 0.1 to 0.6 weight%. The desired size of
carbon fiber fabric was impregnated with modifigubey resin to develop hybrid composites by
compression molding technique. The graphene oxdéhesized was characterized by various
techniques such as FTIR, XPS, NMR, XRD and Ramaect&pscopy. It is observed that
graphene oxide synthesized possesses differentofyfuanctional groups which are responsible
for making interactions with epoxy resin and Carlddoers. The hybrid composite flexural
strength increases by 66%, flexural modulus by 7A&béle interlaminar shear strength increases
by 25% at 0.3 weight% of graphene oxide includethéecarbon fiber reinforced polymer hybrid
composites. The enhancement in the properties wiposites at the percolation threshold of
graphene oxide is due to hydrogen type bondingnaechanical interlocking of graphene oxide
with carbon fibers and epoxy resin. The grapherideoxtilization is one of the approaches for
improving the properties of carbon fiber polymempmsites.
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