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ABSTRACT

Silicon carbides (SiC), was prepared by mechanical milling using high planetary ball mill.
Four parameters studied are the effect of milling time, effect of annealing temperature,
effect of environment and effect of two stages of milling. Powders of silicon and graphite
mixture were milled for 15 hours, 25 hours and 60 hours with ball to powder weight ratio
(BPR) of 30:1 at 130 rpm. The as-milled samples were then annealed at 800°C, 1000°C
and 1200°C. The phase formation and structural and morphology changes during
mechanical milling were studied by X-ray diffraction (XRD), differential thermal
analysis (DTA) and scanning electron microscopy (SEM). No formations of silicon
carbide were found in powder milled for up to 60 hours. It was found that silicon carbide
could be formed in powders milled for 15 hours, 25 hours or 60 hours after annealing in
argon atmosphere at 1200°C. XRD peaks of silicon carbide in the annealed powder shows
very low intensities and broad, indicating silicon carbide phase was in nano-phase. Using
Scherrer equation, the average crystallite size calculated was 22 nm. In an effort to
synthesized silicon carbide at lower milling time, two stages milling was performed.
Results indicate that two stage milling improved production of silicon carbide as more
silicon carbide formed. Extended second milling produced silicon carbide crystallite size

of 9 nm.
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CHAPTER 1

INTRODUCTION

1.1  Background

Silicon Carbide is the only chemical compound of carbon and silicon. It was
originally produced by a high temperature electro-chemical reaction of sand and
carbon. Silicon carbide is an excellent abrasive and has been produced and made‘into
grinding wheels and other abrasive products for over one hundred years. Today the
material has been developed into a high quality technical grade ceramic with very
good mechanical properties. It is used in abrasives, refractories, ceramics, and
numerous high-performance applications. The material can also be made an electrical
conductor and has applications in resistance heating, flame igniters and electronic

components. Structural and wear applications are constantly developing.

Silicon carbide, as a technical ceramic, is produced basically in two main ways.
Reaction bonded SiC is made by infiltrating compacts made of mixtures of SiC and
Carbon with liquid Silicon. The silicon reacts with the carbon forming SiC. The
reaction product bonds the SiC particles. Sintered SiC is produced from pure SiC
powder with non-oxide sintering aids. Conventional ceramic forming processes are
used and the material is sintered in an inert atmosphere at temperature up to 2000°C

or higher.

A number of techniques have been used to prepare silicon carbide. Preparation
of silicon carbide is relatively easy, but to make them oxygen-free is difficult and

subtle processes which many investigators have failed to appreciate. It has been the



