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Improvement of mechanical and tribological properties of arc evaporated     
Al-Cr-B-N hard coatings via multilayer architectures
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Al-Cr-B-N coatings have been shown to exhibit improved hardness and tribological

behaviour in comparison to well established Al-Cr-N. In the present study, an

improvement of the mechanical and tribological properties of Al-Cr-B-N coatings via

multilayer architectures is demonstrated for two sets of deposited coatings, synthesized

by cathodic arc evaporation in N

2

 atmosphere at 3.5 Pa and 500°C in an

industrial-scale Oerlikon Balzers INNOVA deposition system. The Al-Cr-B-N layers

were prepared from Al/Cr targets with the B content in the targets varied between 10

and 30 at% at a constant Al/Cr atomic ratio of 1.8. The design of the multilayer consists

of a 0.3 µm-thick Ti-Al-N base layer (deposited from 50/50 TiAl targets) followed by

eight iterations of 0.2 µm Al-Cr-B-N and 0.1 µm Ti-Al-N layers. The topcoating is a 0.8

µm thin Al-Cr-B-N, resulting in an overall coating thickness of ~3.5 µm. X-ray diffraction

revealed that all coatings exhibit a face-centered cubic structure in the as-deposited

state. X-ray photoelectron spectroscopy confirmed the formation of a B

x

N

y

 phase in the

Al-Cr-B-N topcoating, resulting in a grain refinement with increasing B content. The

experimental results of Al-Cr-B-N single layers showed a maximum of hardness of ~43

GPa, a residual stress of -1.5 GPa, and good resistance against wear. However, a

combination of both Al-Cr-B-N and Ti-Al-N in a multilayer architecture revealed a

significant improvement of mechanical properties. The multilayer coatings exhibit very

low residual stress of -0.25 GPa, enhanced hardness of ~50 GPa and improved

tribological properties with wear coefficients in the range of 4x10

-16

 m

3

/Nm at 500°C.
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