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CrAITiN and CrAlITiSiN Nanocomposite Coatings Deposited by

Multi—arc Plasma Deposition
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Abstract: CrAlTiN and CrAITiSiN nanocomposite coatings were synthesized on cemented carbide and Si sub-
strate through a home—-made cathodic multi-arc plasma deposition system with Cr and AlTi alloy targets. The
structural characteristics, morphology were obtained by X -ray diffraction (XRD), scanning electron micro-
scope (SEM). Results show that the bias voltage and flow rate of reactant gas significantly affect mechanical
properties of the films, and the microhardness of CrAlITiN reaches 29 GPa at optimized conditions. The CrAl-
TiSiN coatings consisting of multilayer composite with CrSiN and AITiSiN from the figures of XRD patterns
and TEM morphologies. With the increase of SiH, flow rate, the content of Si elevats and the microhardness
reaches the 37 GPa with fricition coefficient of 0. 58 at the most optimized parameters. The cutting experiment
illustrated that the milling cutter with CrAlTiN coatings is three times longer than that of common tools,

while the CrAlITiSiN coatings can further improve the working life the cutter compared with the CrAITiN.
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Fig. 1 The microhardness of CrAlITiN coating as a func-

tion of bias voltage
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Fig. 2 The typical EDS spectrum of CrAlITiN films
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Fig. 4 XRD patterns of CrAlITiSiN films versus different

SiH, flow rate.
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Fig. 5 The cross —sectional TEM image and SAED pat-
tern of CrSiN/AITiSiN nanomultilayer
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Fig. 6 XPS spectra for different element of CrAlITiSiN coating at the SiH, flow rate of 10 mL/min
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Fig. 11 The comparison of wear morphologies of milling cutter during different cutting process
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