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ta-C coatings for automotive applications
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Diamond Like Carbon (DLC) coatings and in particular the hydrogenated a-C:H

coatings are widely used where friction and wear reduction is required. However,

a-C:H coatings have a limited thermal stability and start to graphitize at temperatures

higher than about 300°C. Depending on the contact pressure, graphitization might

even occur at much lower temperatures. In addition, the tribological performance of

a-C:H coatings can be negatively influenced by different lubricants and additives.

To overcome the drawbacks of a-C:H coatings, hydrogen-free DLC coatings like ta-C

and a-C are currently investigated as a possible solution. ta-C shows a significant

higher coating hardness than a-C:H coatings and due to the lack of hydrogen a

different surface chemistry which results in a different behaviour under lubricants. ta-C

is usually deposited by high-energy deposition processes like arc evaporation; the arc

evaporation is possible with or without filtering. Inherent to these processes is the

generation of coating defects like droplets. A suitable post-treatment is mandatory to

reduce the roughness to an acceptable level. High roughness in combination with a

high coating hardness would lead to significant counter body wear.

In this work, we investigated the thermal stability of ta-C coatings and their

compatibility with different lubricants and additives. The results of ta-C were

compared to the results of a‑C:H. We analyzed in detail the influence of different

deposition methods and post-treatments on the surface roughness and the tribological

performance. The ta-C coatings under evaluation performed well and gave some

advantages as compared to a-C:H. Surprisingly the maximum operation temperature

in dry running systems was not as high as expected. The surface topography which

leads to counter-body wear cannot be described with simple parameters like R

a

 or R

z

.
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