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ABSTRACT

Protective thin films improve the mechanical, tribological, oxidation, and
corrosion performance of tools and components for many industrial applications. For
example in automotive components such as piston rings, wear resistant coatings with low
coefficients of friction and sq{f-lpb;icating properties are desired to decrease fuel
consumption. Thus, chromium boron nitride, Cr-B-N, is a poten}ial candi\date due to its
ability to combine the properties of chromium diboride, CrB,, with those of hexagonal
boron nitride Sh-BN). For example, CrB; is well known for its high hardness and
excellent oxidation tes\ist\anqe up to 900 °C in ambient air, and #-BN is well known as a
solid-lubricant due to its easily activated hexagonal shear systems. However, there is still
inconclusive evidence as to whether #-BN can be formed with self-lubricating properties
within Cr—B-N thin films. Therefore, there is still the drive to produce an ultra wear
resistant coating for high temperature applications.

There has been quite a bit of research done on Ti—Al-B=N coatings, but very
little research on Cr—B—AI-N coatings. It has been shown that PVD-deposited
Ti—Al-B-N coatings have superior wear resistance over TiN, Ti—Al-N, and Ti-B-N
coatings. Thus, Cr—B—AI-N coatings offer the potential for excellent wear resistance in
high temperature applications, as well as improved corrosion resistance in comparison to

the Ti—-Al-B—N system.
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