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Innovative deposition techniques for new tribological coatings
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Tribological coatings are becoming ever more important in the modern society.

Tribological coatings offer the possibility to decrease friction losses. Due to decreased

friction losses energy consumption can be decreased at an equal or increased

performance level. Decreased energy consumption directly translates into reduced

CO2 emissions whenever the energy is obtained from burning carbon based fuels.

Additionally, tribological coatings can help to decrease the wear on components.

The implementation of tribological coatings is especially observed in the automotive

industry, where strict conditions for engine componentsincrease every year. Turbo

Diesel Injection (TDI) needs multiple injections per cycle to improve combustion. Car

manufacturers require more than several million injectionswithout significant wear of the

components.

Commonly known tribological coatings are metal nitrides like CrN and carbon based

coatings such as Diamond Like Carbon (DLC) . CrN is applied on a large scale for

piston rings to reduce friction and increase lifetime. DLC coated turbo diesel injection

components are also common practice.

Tribological coatings are starting to be used for moreapplications, like for instance

gears, piston pins. Due to this growing number of applications and the increasing

demands on each application, the tribological coatings are becoming moredivers and

dedicated. As a result an increasing wide range of coatings are required which is

particularly evident for the class of DLC's. Several types of DLC's are produced like

metal-DLC's, doped DLC's, hydrogen rich orfree DLC's, using different techniques like

UBM sputtering, HIPIMS, PECVD or arc evaporation. Each specific DLC deposited by a

specific technology serves a specific application. One of the many examples are the

piston rings in the new high performance small petrol engines which are facing new

challenges. They have to perform under high demanding circumstances, without

negative interaction with the liner material. As an alternative to DLC's more recently,

development has focussed on alternative nitrides to further increase the lifetime and

decrease the friction.

The paper discusses several types of DLC as well as nitride coatings with new and

state of the art deposition techniques. The potential of these new coatings and new

deposition techniques on the properties of the coating are addressed.
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