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ABSTRACT: The work aims to reduce the cutting heat generated by carbide tools during dry cutting, reduce the cutting
temperature, and thus improve the tool life. Mo elements were doped into the AICrSiN coating, and the laminar MoOs lu-
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bricating film was easily generated during the service of the coating, which reduced the friction between the tool surface
and chips and the workpiece, and realized the self-lubricating function of the coated tool. The AICrMoSIN coating was
prepared by high power pulsed magnetron sputtering and pulsed DC magnetron sputtering composite technology, and the
composition and structure of the coating were adjusted by changing the flow rate of the reaction gas N,. The physical
phase composition and microstructure of the AICrMoSiN coating were analyzed with X-ray diffractometer and scanning
electron microscope. The mechanical properties and tribological behavior of the coatings were tested through a nanoin-
denter, a scratch tester and a friction tester, respectively. With the increase of N, flow ratio, the AICrMoSiN coating grew
selectively along the (111) crystal plane, the diffraction peaks became sharp, and the diffraction peaks on the (111) and (200)
crystal planes were shifted to a small angle. When the N, flow ratio was 16%, the hardness and elastic modulus of the coating
were the highest, which were 17.56 GPa and 292.31 GPa, respectively. When the N, flow ratio was 18%, the coating was the
most wear-resistant at critical 1oad of about 70.6 N, the lowest friction coefficient of 0.54 and the wear rate of 1.3x107 pm®/(N-pm).
The N, flow ratio has an important effect on the coating organization, and the mechanical properties and tribological wear prop-
erties of the coating gradually improve as the N, flow rate ratio increases.
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Tab.1 Deposition parameters of AICrMoSiN coatings
Sample N, flow/  Ar flow/ Deposition Working

No (L-minY) (L-min) temperature/’C pressure/Pa
1 35 215 400 1.6

2 40 210 400 16

3 45 205 400 1.6

4 50 200 400 1.6

5 55 195 400 1.6
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Fig.1 Chemical composition of AICrMoSiN coatings prepared
with different N, flow ratios
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Fig.2 XRD patterns of AICrMoSiN coatings prepared with
different N, flow ratios
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Fig.3 Surface morphology of AICrMoSiN coatings prepared with different N, flow ratios
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Fig.4 Cross-sectional morphology of AICrMoSiN coatings prepared with different N, flow ratios
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Fig.7 Scratch morphology of AICrMoSiN coatings prepared with different N, flow ratios
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Fig.10 Wear morphology of AICrMoSiN coatings prepared with different N, flow ratios
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