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This work deals with some effects of metal evaporation vacuum (MEWA) ion
implantation into commercially deposited TiN films. Overall the work attempts to
improve the wear performance of hard deposited coatings used for cutting tools. TiN
coatings used in the cutting tools industry can be classed into main categories according to
their deposition method, PVD or CVD. For PVD-deposited TiN coatings, previous
works (-13) have shown that 'conventional' ion implantation with species such as carbon,
argon or nitrogen leads to improvements in tribological properties and in cutting
performance. The MEVVA implantation technique has been previously used for studies
on CVD type TiN, and has also led to improvements in the tribological properties of the
films (4). The present work is the first study in which the effects of MEVVA
implantation are studied on TiN of the PVD type which is commercially available in
Australia. (The MEVVA ion implanter differs from the 'conventional' type of ion
implanter in the fact that it has a high throughput of metal ions which are not mass
analysed and therefore has more potential for industrial non-electronic applications).

TiN-coated steel samples have been implanted with two types of species - one light and
one heavy - C+ and W+ respectively. The samples were analysed by Rutherford
backscattering (RBS) and x-ray diffraction (XRD). The tribological performance was
assessed by pin-on-disc and microhardness.

The results show that carbon implantation was very effective in improving the friction
coefficient by the formation of a carbonaceous layer on the surface. XRD also shows
formation of TiC in the near surface region. W implantation does not improve the
friction coefficient but improves the lifetime of the coating. Unimplanted films fail in the
pin-on-disk test after 7000 cycles, whereas implanted films are still well adhered after
18000 cycles.

This work was performed under AINSE grant 98/045P.
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