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Table 1 Detailed deposition parameters for the AIl-Cr-Si-N

coatings fabricated by arc ion plating

Parameter Value
Base pressure/Pa 2.0%10°
Working pressure/Pa 5.0x10"
Deposition temperature/'C 300
Arc current for Cr source/A 50
Arc current for A1CrSi source/A 60
DC bias voltage/V 0, -10, -20, -30, -40, -50
Ar:N, gas flow/mL-min’! 50:50
Substrate rotation speed/r-min’’ 20
Film thickness/pm ~2
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285
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Fig.1 Chemical composition of the AI-Cr-Si-N coatings
deposited at different DC bias voltages
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Fig.2 XRD patterns of the Al-Cr-Si-N coatings deposited at
different DC bias voltages
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Fig.3 Surface morphologies of the Al-Cr-Si-N coatings deposited at different DC bias voltages:
@) 0V, (b)-10V,(c)-20V, (d)-30V, (e) -40 V, and (f) -50 V
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Fig.4 Fractured cross-sectional morphologies of the Al-Cr-Si-N coatings deposited at different DC bias voltages: (a) 0 V, (b) -10 V,
(c)-20V, (d) -30 V, (e) -40 V, and () -50 V
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Fig.5 Hardness, elastic modulus, and H/E and HJE™ values of
the AIl-Cr-Si-N coatings deposited at different DC bias

voltages
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Fig.6 Residual stress of the Al-Cr-Si-N coatings deposited at
different DC bias voltages
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Fig.8 Typical worn morphologies of the AI-Cr-Si-N coatings
deposited at different DC bias voltages: (a) -20 V, (c) -40
V, and (¢c) -50 V
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Fig.9 Average friction coefficient of the AI-Cr-Si-N coatings
deposited at different DC bias voltages
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Influence of DC Bias Voltage on Structure and Performance of the AI-Cr-Si-N Coatings
Prepared by Arc Ion Plating Technique

Zhang Jiaojiao', Wang Tiegang', Yan Bing', Liu Yuan', Jiang Sumeng®, Dong Yu'
(1. Tianjin Key Laboratory of High Speed Cutting and Precision Manufacturing,
Tianjin University of Technology and Education, Tianjin 300222, China)
(2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: AI-Cr-Si-N coatings were deposited by an arc ion plating (AIP) technique at various DC bias voltages. The effects of bias
voltage on the microstructure, phase composition, mechanical and wear properties of the Al-Cr-Si-N coatings were investigated. The
results show that the Al-Cr-Si-N coating is mainly composed of the hexagonal structure and the face-centered cubic structure of AIN phase.
With the increase of substrate bias, the diffraction peak of the coating shifts to the small angle, and compressive stress gradually increases,
whose maximum value is —0.77 GPa; however, the hardness and friction coefficient of the coating do not change significantly. When the
negative bias of the substrate is —40 V, the characteristic parameters H/E and H*/E"? of the Al-Cr-Si-N coating reach the maximum values
of 0.15 and 0.37 GPa, respectively. At the same time, the coating has the best wear resistance and the lowest friction coefficient.

Key words: Al-Cr-Si-N coating; microstructure; microhardness; residual stress; friction and wear
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