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TiAlCrN coatings demonstrate a combination of high hardness, wear- and oxidation

resistance and are often used for lifetime increasing of cutting and forming tools. It’s

well known that boron introduction in metal nitride coatings significantly improves their

mechanical and tribological properties, thermal stability due to formation of

nanocomposite structure. The aim of present work is to study the B effect on the

structure and properties of Ti-Cr-Al-N coatings produced by Closed Field Unbalanced

Magnetron Sputtering (CFUBMS).

The deposition of TiCrAlBN coatings was fulfilled using an UDP-850 CFUBMS system

(Teer). During the sputtering of Ti, Cr, Al, and TiB targets, various technological

parameters were controlled: total and nitrogen partial pressure, substrate bias voltage

and rotation speed, magnetron power and frequency. The structure of coatings was

studied by means of glow discharge optical emission spectroscopy, X-ray diffraction,

and scanning electron microscopy. Hardness, elastic modulus, elastic recovery,

adhesion strength, and friction coefficient were measured using Nanohardness

Tester, Revetest, and Tribometer (all CSM). The coatings resistance to dynamic

impact loads was evaluated using Impact Tester (CemeCon). Wear-tracks and craters

were analysed by optical profiler Wyko (Veeco). The oxidation- and corrosion

resistance of the coatings were also examined.

The results obtained show that boron introduction in the TiAlCrN coatings suppressed

the columnar growth and significantly decreased the crystallite size. The effect of B

addition was more pronounced for the coatings deposited at higher rotation speeds

and working pressures. TiAlCrBN coatings exhibited better mechanical properties

(hardness increase up to 30%) and oxidation resistance (working temperature

reached 1000

0

C) than that of the non-doped coatings.
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