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Influence of Substrate Bias on Microstructure and Thermal Stability of AICrSiON
Coatings Deposited by Arc Ion Plating

GENG Dong-sen, WU Zheng-tao, NIE Zhi-wei, LI Hai-xu, ZHANG Xiao-bo, DAI Wei, WANG Qi-min
(School of Electromechanical Engineering, Guangdong University of Technology, Guangzhou 510006)

Abstract: To investigate the effects of varying substrate bias on the microstructure, mechanical properties and thermal stability
of the AICrSiON nanocomposite coatings, the coatings were deposited on cemented carbide using arc ion plating. The
microstructure, mechanical properties and thermal stability were analyzed by SEM, XRD, TEM, nano-indentation, scratch test
and vacuum annealing tests, respectively. The results indicate that the coatings exhibit a dense columnar structure and are
mainly composed of c-(Al, Cr) and c-(Al, Cr)(O, N) phases. With the increase of substrate bias, both the number and average
sizes of the particles on the coating surface decrease. The coatings become denser at higher bias voltage. The hardness and
elastic modulus of the AICrSiON coatings reveal the tendency of first increasing and then decreasing with increase of the
substrate bias. The highest values of 30.1 GPa and 367.9 GPa are observed for the coatings deposited at —80 V. The coatings
exhibit good thermal stability. After vacuum annealing at 800—950 °C, the microstructure and mechanical properties of the
AICrSiON coatings change slightly. However, after vacuum annealing at 1 100 °C, the phase occurs decomposition, resulting
in the hardness decrease.
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Table 1 Deposition parameters of the AICrSiON coating

Bias voltage/ Current / t/ P/

Process v A min Pa

Ar ion bombardment —1 000 0 15 1.5
Cr ion bombardment —800 80 3 0.7
CrN coating —60 80 10 3.0
AICrSiON coating ~ —200 to —60 100 120 3.0
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Fig.1 Surface and cross section morphologies of the AICrSiON
coatings deposited at different bias voltage
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