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WFZER o8 (3530) : This report summarizes the fabrication of chromium (Cr) carbide
nanostructures on multiwalled carbon nanotubes (MWCNTSs) in a MWCNT—copper (Cu)
composite by adding small amounts of Cr. A single nanocrystal of carbide was epitaxially
grown on the sidewallof chemically treated MWCNTs through the diffusion of solute Cr
atoms to defects in the MWCNTs. Carbide has an island-shaped morphologywith a
maximum size of several hundred nanometers. The phase of the generated Cr carbide
nanostructures was mostly Cr7C3,as determined by electron beam diffraction using the
nanobeam diffraction mode of a transmission electron microscope. In particular, theCr
carbide nanostructures formed at radially unzipped sites were connected to the outermost
wall and some inner walls of the MWCNTs.This is expected to increase the load-bearing
capacity of the MWNCTs because the inner walls contribute to the load transfer, which
isvery effective for improving the mechanical and thermomechanical properties of the
composites.
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Cr, Cr-carbide formation in the CuCr-CNT composites

Relationship between Cr-Carbide, Cr precipitation and sintering temp.
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TEM image of Cr-carbide(Cr,C;) on the CNT

CuCr/CNT composite fabricated by SPS at 1263K for 10min

It is thought that Cr atoms diffuse near the defect of CNTs and act with graphene sh
eet of the CNT.

It is assumed that Cr-carbide grows epitaxially on the sidewall defect of CNTs in the
CuCr/CNT composite.

Fig.7 CNT R IZJER Sz Cr ik

Schematic of Cr-carbide formation in CuCr/CNT

Cu matrix .

It is thought that Cr atoms diffuse near the defect of CNTs and act with defect
site of graphene sheet of CNT.

Schematic of Cr-carbide growth on the defect site of CNT surface
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Stress-strain curves of extruded CNT composites
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1. The tensile strength of Cuf1%CNT composite was decreased than that of pure Cu by
the weak interfacial bonding.

2. The tensile strength was increased than that of pure CuCr by the addition of CNTs.
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