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Nanostructured nitride hard coatings for high temperature tool applications
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Beside of high loads and strong abrasive wear conditions, tools for heavy duty

applications have to face steady growing operation temperatures. In direct contact

with hard to machine materials, the surface temperature of a cutting tool can reach

more than 1000 °C. To provide a sufficient protection for productive tools,

hardcoatings must combine outstanding mechanical properties with thermal stability

and chemical inertness at high temperatures. Nanostructured nitride hard coatings

like (Ti,Al,Cr,Si)N have the potential to fulfill these requirements. (Ti,Al,Cr,Si)N

coatings with different composition and mechanical properties were deposited by

pulsed magnetron sputtering techniques. Pulsed magnetron sputtering offers a fairly

free choice of the utilized target materials and enables a flexible coating design. The

influence of alloying elements in particular of silicon and chromium was studied. The

nanostructure of the deposited coating systems characterized by XRD and TEM

investigations, will be shown. The developed (Ti,Al,Cr,Si)N coatings were combined

with an additional superhard c-BN layer system in a subsequent sputtering process.

For this purpose c-BN coatings were reactively sputtered from a boron carbide target

using a sophisticated interlayer system. The suitability of the coatings for high

temperature applications was investigated by applying temper tests and subsequent

characterization. Thus favorable coating compositions for applications at

temperatures > 1000 °C could be identified. An aim was also to study the influence of

thermal loads on the coating nanostructure. A high temperature tribometer was used

to investigate the interaction of the prepared coatings in contact with different

workpiece materials like hardened steel, titanium or nickel based super alloys.

Annealing tests and high temperature tribometer tests up to 1100 °C showed an

obvious improvement of (Ti,Al,Cr,Si)N compared to (Ti,Al)N coatings, and especially

c-BN coatings had a superior chemical inertness which is unique compared to all

other tested samples. The results are in agreement with the good cutting performance

of (Ti,Al,Cr,Si)N and c-BN coated WC-Co tools in machining tests.
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