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The Solid Film Lubrication by Carbon Ion
Implantation into a-Al,O;

Abstract; Improvement in tribological performance by C" 110 keV implantation can be achieved
by having a more graphite-like carbon structure on Al, O;. It was shown that fracture toughness and
critical peeling load increased for a fluence of 5X 10" C* /em® because of residual compression stress
and amorphism of surface. The testing in a different implantation dose indicated that the friction
and wear mechanism in Optimol fretting wear machine (SRV) was a combination of surface struc-
ture and its abrasive wear. Raman shift showed that the amorphous graphite was formed on Al, O;
surface with 5X10'7 —1X 10" C* /cm® implantation dose , so that it reduced friction coefficient and
wear of Al,O;. Also it is noticed that the failure of lubrication due to graphite-like film wear is
much earlier in the implantation sample with 1X10" C* /cm® dose.

Keywords: carbon ion implantation, Raman, {riction and wear, Al, O,

1 Introduction

Carbon films prepared by different techniques,e. g. ,sputtering, evaporation and plasma-
assisted chemical vapor deposition, have different physical properties that depend on the dep-
osition techniques. Owing to their ability to form different bonding configurations, carbon
films can have a wide span of hardness values, as well as friction and wear properties. Ion
implantation has been successfully applied in the semiconductor industry and also proven to
be successful as a means to alter the physical and chemical properties in near-surface region
of metals and alloys. It can be achieved by improving mechanical properties such as hard-
ness, fracture toughness, and stress through a structural change of the Al, O, by the ion im-
plantation™ "%, The improved mechanical properties would be expected to improve the wear

B4 Improvement in tribological performance of ceramic can be a-

resistance of the layer
chieved by having a more graphite-like structure in the surface through the C™ implantation,
while the improved surface improves the frictional property. This has led to extensive studies
on the structure of carbon films using Raman spectroscopy” *and electron probe microanal-
ysis (EPMA), all these techniques are more or less effective in elucidating surface struc-

tures.
2 Experimental

Single a-Al, O, (ruby) crystal surface with 30° angle to C axis by Laue method, which



