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FEATURE : Recent Trends in Technology to Control Fine Microstructures
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Properties of Nano-multilayered Hard Coatings Deposited by the AIP-UBMS

Hybrid Coating System
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Nano-scale multilayered coatings of (Ti,A)N/SiN, (Ti,A)N/WN, CrN/BCN were deposited by a new hybrid
coating process that combines cathodic arc and unbalanced magnetron sputtering. Cross-sectional TEM
analysis of the coatings deposited by the hybrid process revealed that these coatings had a multiplayer
structure in that layers deposited by the arc source and the sputter source were stacked alternatively.
Remarkable hardness increases were observed due to the refined grain size. Tests showed sliding and

cutting performance were also greatly improved.
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Fig. 1 AIPO UBMS hybrid coating system used for deposition of
nano-multilayered coatings (top view)
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Fig. 2 Relationship between input power to UBMS source and
concentration of additional elements in (Ti, Al) N coating
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Fig. 3 Cross-sectional TEM micrographs of nano-multilayered coatings, (a) (Ti, A)N/SiN, (b) (Ti, A[)N/WN and (c) CrN/BCN
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Fig. 4 X-ray diffraction patterns of nano-multilayered coatings deposited at various UBMS input powers
(a) (Ti, A)N/SiN, (b) (Ti, A)N/WN and (c) CrN/BCNUO O O substrate
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Fig. 5 (a) Effect of UBMS layer thickness on grain size of nano-
multilayered coatings, (b) Variation of hardness of nano-
multilayered coatings at different UBMS layer thickness
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Fig. 6 Change of friction coefficient and specific wear rate of
counter body (ball) against BCN layer thickness
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Fig. 7 Optical microscope images and amount of flank wear of
monolayer (Ti, AI)N and (Ti, Al) N/SiN nano-multilayered
coating after cutting test (cutting length 0 10m)
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