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ABSTRACT

This research comprised of two major parts, those being carbon nanotubes
(CNTs) and silicon carbide nanowires (SICNWSs) synthesis and fabrication of
composite materials between CNTs/SICNWSs/epoxy resin. CNTsand SiCNWs were
synthesized by chemical vapor deposition (CVD) in which considerably high-
quantities and low-cost rout. The SICNWs were employed to produce a small
diameter, homogeneous and high quality. To find the optimum condition, the
synthesis conditions were varied by temperatures and catalysts. The nickel oxide
(Ni,03), iron oxide (Fe;Os), silicon powder and carbon powder were used as the

catalysts, silicon and carbon sources, respectively. The synthesis was started from



varying temperatures from 1,200°C to 1,400°C for 1 h with/without vacuum pump -
assisted systems. Phase evolution, chemical composition and microstructure of
SICNWs were investigated by X-ray diffractometry (XRD), Energy Dispersive
Spectroscopy (EDS), Scanning electron microscopy (SEM) and Transmission electron
microscopy (TEM), respectively. The results revealed that SICNWSs were successfully
synthesized by CVVD method in which the optimum condition is reaction temperature
at 1,350°C using nickel oxide as catalyst reacted in vacuum pump - assisted system
which shows the average size of about 55 nm and the length up to several microns.
The spectrum agreeing well with diffraction peaks of cubic B-SiC, suggested that the
XRD results are in good agreement with the SEM and TEM characterizations.

For composite fabrication, the combination of CNTs/SICNWSs/epoxy resin
composites were prepared using CNTs and SiCNWs as the fillers which are
dispersion phase and epoxy resin as the matrix material. The nanocomposite materials
were fabricated based on ultrasonic mixing and casting technique. The physical and
mechanical properties such as density, tensile strength, compressive strength, impact
strength and wear resistance of all nanocomposites samples were investigated.
Moreover, the morphologies of them were examined by SEM. The mechanical
properties of nanocomposites increased when compared to the neat epoxy resin. The
microstructure revealed that the dispersion phases were unwell/well dispersed within

the epoxy resin matrix.
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