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Table 1 Deposition conditions for the TiN/AIN
nano-multilayer films
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Table 2 Camposition and thicknessand per iod of TiN/AIN nano-multilayer films
Composition /at% ) )
Noa " T N Thickness/tm Period A/nm
N 10 5 49 46 29 50 6
N 13 20 46 34 38 67. 3
N 15 26 45 29 36 67 6
N 17 31 a1 28 31 54 6
N 20 35 41 24 16 27. 3
R1 44 38 18 15 12 7
R2 45 39 16 15 6 4
R3 48 34 18 13 36
R4 50 34 16 13 27
R5 50 33 17 14 24
N 47 53 30
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Abstract: TN /A IN nano-multilayer film sw ere prepared on single crystal silicon w afer and high-speed steel
using a nev uttering setup designed and manufactured based on high-rate reactive magnetron uttering

Thus agroup of TN /A IN nano-multilayer film swith various periodsw ere prepared by properly controlling
the deposition conditions, and the influence of the deposition parameters, egpecially the N2 flux and periods
on the hardness, thickness, composition, andw ear resistance of themultilayersw as investigated M oreover,
the multilayerswere alo sputtered on micro-drills and turning cutters as the antiw ear coatings A nd their
effectiveness in increasing thew ear-resistance of the drilling and cutting tools in machining circuit board and
medium carbon steel bar, regectively, was examined 0 as to explore their feasibility in actual machining

The results revealed that the TIN /A IN nano-multilayer film sw ith periodsof 2 4 67 6 nm w ere obtained by
properly controlling the deposition paraneters The sputtered multilayersof periods< 3 6 nm had extremely
high hardness, good bongding strength to the substrate, and excellent wear-resistance The field test
confimed that the TIN /A IN nano-multilayer w as superior to traditional single-layer TN fim in tem sof the
ability to increase thew ear-resistance of themachining tools in actual machining process
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