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A Comparison of the Tribological Properties Between Low Temperature Magnetic Sputtering and
Multi-arc lon Plating TiN Films

BAI Xiu-gin %, LI Jian?,
(1. Wuhan Research Institute of Materials Protection, Wuhan 430030, China;2. Reliability Engineering Institute, Wuhan
University of Technology, Wuhan 430063, China)

Abstract: This paper focused on the preparation of TiN films on ASSAB DF-2 substrate using low-temperature magnetic
sputtering technique and multi-arc ion plating technique respectively. Nano-indentation tests were performed to measure the
surface hardness of the films using different techniques. A comparative analysis of tribological properties was made for the
TiN films prepared by two techniques. The analysis results showed that the TiN films by different techniques had the similar
surface hardness. Under different testing conditions, the TiN film prepared by low-temperature magnetic sputtering technique
exhibited better tribological properties, lower wear rate, smaller and steadier friction coefficient and smoother wear surface
than the TiN film using multi-arc ion plating technique.
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Fig.1 Loading—unloading curve of the nano-indentation
test for the TiN film
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Table 1 A Comparison of wear resistance between low temperature magnetic sputtering and multi-arc ion plating TiN films

n/ / / / TiN TiN 1%
(r/min)  mm h N /mg /mg 0
/ 500 40 7 400 0.087 0.272 212.6
/ 500 40 7 500 0.212 0.289 36.3
/ 500 40 7 700 0.276 0.343 24.3
/ 200 40 7 600 0.340 0.436 28.2
/ 400 40 7 600 0.232 0.307 323
/ 600 40 7 600 0.108 0.183 69.4
/ 500 40 2 450 0.106 0.117 10.4
/ 500 40 2 600 0.122 0.139 13.9
/ 800 40 2 800 0.027 0.107 296.3
/ 800 40 2 900 0.036 0.121 236.1
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Fig.2 The variation of friction coefficient of low temperature magnetic sputtering and multi-arc ion plating TiN films with

running time
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between low temperature magnetic sputtering and multi-arc
2 TiN ion plating TiN films
TiN
TiN
8.3 %~50 %
3 2 TiN
TiN SEM
TiN
TiN
4 2 TiN 440C
SEM
TiN
TiN 440C

(b) 800 r/min, 2 h, 800 N <50
4

Fig.4 The comparison of wear surface morphology of steel

balls

3

Q) TiN
TiN

(a) 500 rpm, 2 h, 600 N TiN (2 TiN
SEM =50 TiN

( 20 )



16 2006

( 19 )

TiN

(1
TiN 9 .
2004, 24(6): 498-502.
[2
TiN/ TiCN [3].
2001, 26(7): 17-20.

[3] Tanabe Hirotaka, Miyoshi Yoshio, Takamatsu Tohru,
et al. Effects of Ti interlayer on mechanical properties
of TiN film [J]. Society of Materials Science Japan,
2004, 53(3):321-326.

[4] JLi, M Hua, CQ Yuan, et al. Fractal characteristics of
the surface topography of TiN coating [C]. Gao
Wanzheng, Li Jian. Proceedings of International
Symposium on Tribo-Fatigue, Changsha, China:
Hunan University Press, 2000:309-314.

430063
Tel: (027)86540357 E-mail: xgbai@mail.whut.edu.cn


mailto:xqbai@mail.whut.edu.cn

