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This paper discusses three approaches to produce metal carbon films to address

triboological problems in key industrial applications. The first approach utilises the

effects of dynamic segregation and self-organisation growth mechanisms in Cr-C films

to achieve high wear resistance. High ion irradiation during coating growth of C-based

coatings can produce clusters of almost pure carbon surrounded by hard Me-carbide

phase. The clusters are arranged in a nanoscale multilayer structure with abnormally

large spacing between the individual layers of 25 nm. Cr-C films with carbon clusters

when used as a top coat on TiAlCrYN have shown excellent performance in dry

machining of Ni-based alloys. The second approach utilises the effect of low shear

strength interfaces in nanoscale multilayer structured V-C based films to control

coating wear mechanism. In TiAlCN/VCN coatings carbon segregates laterally during

the coating growth to produce weak phase at the interface between the individual

layers of TiAlCN and VCN. The low shear strength carbon based interfaces prevent

built up edge formation when machining Al and Ti alloys. The third approach utilises

tribochemical reactions to achieve low friction and high wear resistance of Me-C films

in boundary lubrication and elevated temperature. Mo-W- C coatings were deposited

by combined nonreactive HIPIMS and DC-sputtering technique. In pin-on-disc tests at

room temperature lubricated conditions using non-formulated engine oil (Mobil1

10W-60), the coatings showed friction coefficient of µ=0.033, which was lower than

that reported for a number of DLCs. At 200

o

C and lubricated conditions the friction

coefficient remained low of 0.05 compared to 0.08 measured for state-of- the-art DLC

coating in the same conditions. Raman spectroscopy of the wear debris revealed that

in lubricated conditions the wear product contained MoS

2 

phase. In boundary

lubrication condition, the friction behaviour of the Mo-W doped C coatings is

influenced by the formation of solid lubricants via tribochemical reactions at the

asperity contacts due to high flash temperatures. Mo-W-C films are potential

candidate to prolong the life time of automotive components.
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