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Abstract: Due to the requirement of vacuum degree, the presence of oxygen is inevitable when preparing the nitride coating,
therefore, it is very important to understand the influence of oxygen element on the coating performance. AICrSiON thin films
were deposited by high power impulse magnetron sputtering (HIPIMS) in an Ar/N2/O2 mixture atmosphere. The influence of
varous oxygen amounts (0%—-30.4%) on the microstructure, mechanical properties and tribological behaviors of the AICrSiON
films was investigated. The results indicate that the oxygen-free AICrSiN film is consist of fcc-CrN, f-Cr2N and hep-AIN. The
AICrSiON films have the solid-solution of (Cr, A)N, c-Cr2N and (Cr, Al)(O, N) phases. The hardness firstly increases from
(14.3£1.8) GPa for the AICrSiN film to a maximum value of (20.1£3.0) GPa for the coating with the oxygen content of 24.3%
and then decreases for larger oxygen contents. The average friction coefficients of the coatings firstly increase from 0.6—0.7 at
RT to 0.9 at 400 °C, and then decrease to 0.4 at 800 °C. Varying the oxygen contents produces a slight impact on the friction
coefficient of the coating. However, improving the oxygen content has significant impact on the wear rate. The AICrSiON
coating with 30.4% oxygen possesses the best wear resistance.
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2.1 REMRS

72 1 7 AICTSiON IR 2T R A S 02 i)
KFRo HRAABEE WA SR, Si Al
Cr L EM & & (LT & BN R 5050 B
TR, HTFREERAN, Al GRS E FREM A,
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#F 1 AICrSION R BHY T RARK
Table 1 Chemical concentration of the AICrSiON coatings (a / %)

Flow rate of Element
02/ (mL'min™) 4] Cr Si 0 N
0 435 208 32 0 325
6 358 17.8 25 189 250
8 35.1 159 23 243 223
10 335 156 2.3 304 182
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Fig.1 Surface and cross-sectional SEM micrographs of the AICrSiON coatings with different oxygen content

Sg o W—(ALCrN ¢ -ALO; w-Cr,0,

o o= _

= Sm- ® Cr,N —_— -

S o 2 =
—_ ] ik ~ ~
; vy ]
} wmw
é o
§ Bt T
3
R~

e Nagsane

30 35 40 45 50 55 60 65 70 75 80
20/ ()
K2 AFEEGET AICSION W2 XRD K
Fig.2 X-ray diffraction patterns of the AICrSiON coatings with
different oxygen content
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Fig.4 Relationships of the oxygen content with the elasticity
modulus and hardness the AICrSiON coatings
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Fig.6 Friction coefficient of the AICrSiON coatings with different oxygen content under different temperature
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Fig.7 Morphologies of the wear tracks of the AICrSiON coatings with different oxygen content at RT—800 °C
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Fig.8 Wear rates of the AICrSiON coatings under different
temperature
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