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ABSTRACT
This project studies the preparation of silicon carbide - aluminium

tetroxycarbide nanofibers (SiC-Al,0,C) — reinforced glass. To start with the synthesis of
nanofibers by a simple and low-cost current heating technique based on arc discharge
technique from EE pencil rods, common pencil rods were heated by moderate current
under an argon gas atmosphere.

SEM micrographs of the silicon carbide - aluminium tetroxycarbide nanofibers
revealed the morphology of synthesized nanofibers exhibiting two types of (1) regular
type with approximate 42 - 192 nm in diameter and (2) bead type with approximate 542
- 833 nm of bead diameter and the nanofibers connecting these beads diameters
ranging from 244 -301 nm. The crystal structures of the nanofibers were cubic silicon
carbide (SiC) and orthorhombic aluminuim tetroxycarbide (Al,0,C).

The silicon carbide - aluminium tetroxycarbide nanofibers - reinforced glass
samples were prepared by mixing borosilicate glass with nanofibers in different ratios of

0.0, 0.1, 0.3, 0.5 and 1.0 wt% of glass. The considerably high viscosity melt arose even



thought the small amount of the nanofibers were added, giving rise to the difficulty in
preparing the composite sample via conventional glass melting method. After preparing
the composite glass samples, the mechanical properties were studied by Knoop
hardness and three-point bending strength. It was found that the hardness of the
nanofibers reinforced glass composite increased with increasing amount of nanofibers.
The hardness reached the maximum value at 625.84 HK when 1.0 wt% of nanofibers
was added in the borosilicate glass. The 3-point bending strength decreased with
increasing amount of nanofibers, where the maximum value is of about 5.74 MPa for that
of no added nanofibers.

The SEM micrographs of the fracture surfaces of 1.0 wt% nanofibers sample
revealed the poor distribution of nanofibers in the glass matrix, having cluster of

nanofibers near the porous of the glass composite samples.



