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Influence of Sputtering Power on the Structure and Performance of Diamond-like Carbon Films

ZHOU Sheng-guo, LIU Zheng-bing, LIU Long, MA Liqiu*
(School of Materials Science and Engineering , Jiangxi University of Science and Technology , Ganzhou, Jiangzi 341000 ,China)

Abstract: In order to improve the performance of 304 stainless steel and to extend its appli-
cation field, high purity graphite target is to be stimulated to deposite diamond-like carbon
film on the surface of p(100) monocrystalline silicon and 304 stainless steel through mag-
netron sputtering technique under different sputtering powers. In this article, the series
of diamond-like carbon films have been analyzed and studied through Raman spectrosco-
py, XRD, AFM and FESEM and their nano-hardness and friction and wear behavior have
been evaluated. Result shows that the diamond-like carbon films developed have a typical
amorphous microstructure. As the target power increases, the content of sp® bond first
increases and then decreases; the surface roughness first decreases and then increases; the
hardness and elasticity modulus first increases and then decreases. The diamond-like car-
bon film presents the best performance when the target power is at 200W with a nano
hardness of 11. 4 GPa, elasticity modulus of 129. 3 GPa, friction coefficient of 0. 17 and
wear rate of 5.2X107" mm®*(N « m) '
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Fig.1 The XRD pattern of the diamond-like carbon film at sputtering power of 200 W
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Fig. 2 Raman spectrum curves of diamond-like carbon films

1 Raman Guassian

Table 1 Guassian fitting results of Raman spectra of diamond-like carbon films

G D

In/Ic

(W)
(em™ 1) (em™ 1) (em™ 1) (em™ 1)

140 1542. 8 162. 43 306130 1365. 3 298. 45 490590 1. 60
160 1545.3 161. 77 402000 1367.9 294.78 644580 1. 60
180 1544.7 163. 39 420220 1364. 4 287.33 608050 1. 45
200 1543.5 165. 26 427450 1365.7 290. 8 588130 1.38

220 1545.3 160. 84 350530 1364.7 288.52 568850 1.62
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Fig. 3 FESEM photos of cross section of diamond-like carbon films at different sputtering power
a—140 W b—160 W c¢—180 W d—200 W e—220 W
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Fig. 4 Three-dimensional AFM models of diamond-like carbon films at different sputtering power
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R (W) 140 160 180 200 220
2.9 H(GPa) 5.2 9.3 10.5 11.4 5.0
MTS-Nano G200 E(GPa)  40.6 98. 4 125.0 120.3  42.5
s , H/E 0.128 0.094 0.084 0. 085 0.117
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Fig.5 Friction coefficients of the diamond-like carbon films at different sputtering power
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