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Table 1 Deposition conditions

Sample No. N/mL -min™ C,Ho/ mL min™
1 200 0]
2 150 50
3 100 100
4 80 120
5 50 150

X800  20pm

X800  20pm
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Fig.1 Surface morphologies of TiAIC«Ni« films with various C
contents: (a) x=0, (b) x=0.18, (c) x=0.49, (d) x=0.69, and

(e) cross-section of x=0.49 sample
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Fig.2 XRD patterns of TiAICxN1.x (x=0, 0.18, 0.41, 0.49, 0.69) film

with various C contents
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Fig.3 Hardness and elastic modulus of TiAICxN1x (x=0, 0.18, 0.41,
0.49, 0.69) film as functions of C contents
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Fig.4 Friction coefficient of TIAICyN1 (x=0, 0.18, 0.41, 0.49, 0.69)

as a function of C content
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Effect of C Content on Properties of TIAIC,N, (x=0, 0.18, 0.41, 0.49, 0.69) Films
Deposited by Arc lon Plating

Yang Lijun', Zhang Zehui®, Li Lin?, Zhang Yong*
(1. Shaanxi University of Science & Technology, Xi’an 710021, China)
(2. Xianyang HengXin Textile Machinery Co., Ltd, Xianyang 710020, China)

Abstract: The composite TIAICN films were deposited by vacuum arc ion plating on GCr15 rings at 175 <. The properties of the films
were characterized by SEM, EPMA, XRD, adhesion tester, nano-hardness tester and UMT-2 high temperature tribometer. The results
indicate that the surface of the films is smooth and dense without any obvious pores. There are a certain number of droplets on the surface
of films. The thickness of the films is about 2 pm. The fcc structure of TiN is found in the films. The grain size of the films is from 10 to
30 nm. With the addition of C element into the film, (Tios,Alos)N peak in XRD patterns appears in width. After adding C into TiAIN, the
adhesion of the films declines. However, the adhesion increases slightly along with the increase of the C content, but Al and Ti ratio does
not change significantly. Besides, the hardness and elastic modulus increase first and then decreases, and the friction coefficient is always
declined.

Key words: vacuum arc ion plating; TiAICN films; adhesion; friction coefficient; hardness
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