Accepted Manuscript

Grafting Carbon Nanotubes Directly onto Carbon Fibers for Superior Mechanical
Stability: Towards Next Generation Aerospace Composites and Energy Storage
Applications

Mohammad S. Islam, Yan Deng, Liyong Tong, Shaikh N. Faisal, Anup K. Roy,
Andrew |. Minett, Vincent G. Gomes

PII: S0008-6223(15)30333-X
DOI: 10.1016/j.carbon.2015.10.002
Reference: CARBON 10385

To appearin:  Carbon

Received Date: 10 July 2015
Revised Date: 2 September 2015
Accepted Date: 1 October 2015

Please cite this article as: M.S. Islam, Y. Deng, L. Tong, S.N. Faisal, A.K. Roy, A.l. Minett, V.G. Gomes,
Grafting Carbon Nanotubes Directly onto Carbon Fibers for Superior Mechanical Stability: Towards Next
Generation Aerospace Composites and Energy Storage Applications, Carbon (2015), doi: 10.1016/
j-carbon.2015.10.002.

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.carbon.2015.10.002

Grafting Carbon Nanotubes Directly onto Carbon Fibes for
Superior Mechanical Stability: Towards Next Generaton Aerospace

Composites and Energy Storage Applications

Mohammad S. Islani”, Yan Dend}, Liyong Tong®", Shaikh N. Faisal, Anup K. Roy"”,
Andrew I. Minett®, Vincent G. Gome$§

®School of Aerospace Mechanical and Mechatronic kgeging, The University of Sydney,
Sydney, NSW 2006, Australia.
PLaboratory for Sustainable Technology, School oéf@ltal and Biomolecular Engineering,
The University of Sydney, NSW 2006, Australia
“Integrated Polymer and Systems Engineering Grocipo@ of Chemical and Biomolecular
Engineering, The University of Sydney, NSW 2006 s#alia.

ABSTRACT. A novel chemical method was developed to graft@ammanotubes (CNTs) onto
carbon fiber (CF) by direct covalent bonding tonfice CNTCF hierarchical reinforcing
structure. The grafting via ester linkage (formed dow temperature of 7G without using any
contaminating catalyst or coupling agent) was eweéd by SEM, FTIR, RAMAN, XPS and
XRD spectroscopy. The CNT failure stress obtaimethin situ SEM pulling out experiments
varied from 25 to 31 GPa, depending on the graftaagtion conditions. CNT fracture was the
only breaking mechanism observed from the pullingexperiments indicating an existence of a
strong carbon-carbon covalent bonding at the &BH interface and the real grafting strength
was actually higher than the measured failure stiEsis high grafting strength can significantly
increase the interfacial and impact propertiesrdbia in next generation advanced aerospace
composite structures. Further, the CNT attachmamiSF led to increased electrochemical

capacitance properties by rapid ion diffusion tigtoactive CNT sites and defects created during
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