(®)
2018 2020

Development of VNgvanadium nitride)-containing coating film having
high-temperature lubricity and its application to machining difficult-to-machine
materials
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The multilayer coatings with lubricious VN and heat resistant AICrN are
developed. According to the nanoindentation hardness, critical scratch load, and friction
coefficient, the multilayer VN/AICrN-coated films have mechanical and tribological properties to
comparable to those of the TiN, AICrN, and VN films. Owing to the formation of Magneli-phase oxides,

the friction coefficient decreased as the temperature increased above approximately 500deg.

The cutting forces of the VN-rich VN/AICrN-coated tools were lower than those of TiN and AICrN-rich
tools, which were mainly caused by the tribological effect of the lubricious VN film. Meanwhile,
the flank wear width of the multilayer VN/AICrN-coated tools were relatively small due to the higher
harness of the VN film. In addition, the cutting temperature of the VN/AICrN-coated tools were
considerably lower than that of the VN-coated tool, indicating a synergetic effect for wear
resistant AICrN and self-lubricating VN coating materials.
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