
Session 18: Tribological coatings

Thursday, September 18, 2014

OR1807

The influence of V additions on the oxidation and tribological resistance of
sputtered TiSi(V)N films

Filipe Fernandes

1

, Tomas Polcar

2

, Albano Cavaleiro

3

1

SEG-CEMUC, Coimbra, Portugal 

2

nCATS, University of Southampton, Southampton,

United Kingdom 

3

SEG-CEMUC, University of Coimbra, Coimbra, Portugal

filipe.fernandes@dem.uc.pt

TiSiN coatings have been largely employed in several industrial applications involving

cutting tools, wear protection, machinery components and high temperature parts due

to their excellent oxidation resistance and high hardness. However, the main

drawback of the aforementioned coating system is their high friction coefficient,

typically in the range of 0.6 - 1.3 at room and high temperatures. Over the last years,

a lot of efforts has been carried out to develop self-lubricant coatings, that retains the

good properties of the common Ti(X)N (X= Cr, Al, Si, etc) ternary films and offers

lubricity through the formation of low-friction oxides. This is the case of the so called

Magnéli oxides formed by the oxidation of V. Over the whole ternary systems the

effect of V doping was only extensively studied for ternary CrAlN and TiAlN coatings

in single layer or multilayered configurations. Thus, the aim of this investigation was to

study the effect of V content on the oxidation and tribological properties of TiSi(V)N

coatings deposited by DC reactive magnetron sputtering. Comparison of the results

with those achieved for TiN, TiVN and TiSiN coatings prepared as references is also

provided. The oxidation resistance of films was characterized by thermo gravimetric

analysis and the tribological properties evaluated in pin-on-disc wear equipment,

using as counterparts Al
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 and HSS balls. After tests both oxidized surfaces and

wear tracks were characterized with scanning electron microscopy (SEM-EDS) and

Raman spectroscopy. V additions increased the oxidation rate and decreased the

friction coefficient and volume loss of coatings. SEM and Raman analysis showed that
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 phase is the responsible for this tribological performance. TiSiN displayed the

lowest wear resistance among all the tested coatings. In V rich films, when Al
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 balls

were used in tests, the wear was driven by polishing wear, whilst when tested against

HSS balls adhesion wear took place.
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