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Influence of a-C:H:Cr Multilayer DLC Coatings on the Wear and Corrosion
Resistance of Low-alloy Steel
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In modern technical applications components are often simultaneously affected by

mechanical and corrosive load. Due to the considerable developments in the field of

physical vapor deposition (PVD) technology regarding component coatings over the

past years, it is possible to use low-alloy steel coated with a protective thin film under

these conditions. As diamond like carbon (DLC) coatings promise good properties

regarding friction and wear under certain conditions and as these coatings do not tend

to corrosion, DLC has been chosen as a basis for the development of coatings that

protect low-alloy steel from mechanical-corrosive load efficiently.

Within this work four different a-C:H:Cr multilayer DLC coatings with a varied coating

structure have been developed. These coatings have been deposited on low-alloy steel

42CrMo4 (AISI 4140) samples using reactive magnetron sputter ion plating (MSIP)

technology. Intention has been to improve the properties of low-alloy steel under

complex corrosive-mechanical load. If these compounds are competitive to high-alloy

steel under mentioned conditions, they could replace these materials and thus, lead to

reduced production costs as well as longer lifetime of the components.

The coated samples have been characterized basically regarding thickness, structure

and morphology of the coatings, hardness and Young's modulus of the top layer and

adhesion of the compound. Potential of the coatings concerning corrosion resistance

has been determined using electrochemical corrosion test in accordance with DIN

50918. The tribological behavior of the different coatings under certain conditions has

been investigated in a pin-on-disk tribometer.

The investigations show the great potential of modern PVD coatings in the field of

complex corrosive-mechanical load. It is not only possible to significantly improve the

properties of low-alloy steel regarding resistance to corrosion and wear by using PVD

technology, it is even possible to gain optimized properties compared to typically used

high-alloy steel.
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