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ABSTRACT

This research comprised of two major parts, those being carbon nanotubes
(CNTs) synthesization and fabrication of composite material between

fiber/ceramic/epoxy resin.

For carbon nanotubes synthesization, the CNTs were synthesized by infusion
chemical vapor decomposition (infusion CVD) in which considerably low-purity and
low-cost chemicals were employed to produce small diameter, homogeneous and high

quality CNTs. The nickel oxide (NiO) and ethanol (C;HsOH) were used as the
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catalyst and carbon source, respectively. The synthesis conditions were 700 °C for
9 h with flow rate 0.33 ml/min. Phase evolution, chemical composition and
microstructure of CNTs 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
carbon nanotubes were successfully synthesized by the infusion CVD which the tube
diameter in the range of 25-51 nm with the average size of approximately 39 nm and
the length of greater than 10 um. The peak at 26.2° comes from carbon and the small
peaks at 44.5°, 51.8° and 76.4¢ correspond to the FCC structure of the Ni catalyst and
no impurity was detected, suggesting that the XRD result is in good agreement with
the SEM and TEM image.

For composite fabrication, the combination of 2-2 and 0-3 fiber/ceramic/epoxy
resin composites were prepared using aramid fiber, CNTs and ceramic fillers (Al,O3
and SiC nanoparticles) as the dispersed phase and epoxy resin was used as the matrix
material. The fiber/ceramic/epoxy resin composite materials were fabricated based on
low pressure technique, ultrasonic mixing and casting technique. The physical and
mechanical properties such as density, hardness, wear resistance, tensile strength and
fracture toughness of all the composites samples were investigated. Moreover, the
morphology of composite samples was examined by scanning electron microscopy.
The mechanical properties of the combination of 2-2 and 0-3 fiber/ceramic/epoxy
resin composites were increased when compared to the pure epoxy resin. The
microstructure revealed that the dispersed phase were well-dispersed within the epoxy

resin matrix.
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