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Preparation and microstructure of DLC/WC multilayer thin films

LIN Song-sheng" % ZHOU Ke-song" %, DAI Ming-jiang"?

(1. School of Materials Science and Engineering, South China University of Technology, Guangzhou 510641, China;
2. Department of New Materials, Guangzhou Research Institute of Non-ferrous Metals, Guangzhou 510651, China)

Abstract: Anodic gas ion beam source (IBS) and unbalance magnetron sputtering (UBM) were employed to deposit
diamond-like carbon/WC (DLC/WC) multilayer film on Si. Auger electron spectroscopy (AES), transmission electron
microscopy (TEM), X-ray photoelectron spectroscopy (XPS), X-ray diffractometry (XRD) and microhardness tester were
employed to evaluate the interface, microstructure and composition of films. The results show that the film thickness is
2.7 pm, hardness up to 3 550HYV, the friction coefficient is 0.139, and adhesion strength is 52 N in Ti6Al4V substrate. In
the film, nanocrystalline WC and amorphous DLC layer overlap the formation of DLC/WC multilayers. The multilayer
film still shows that the main features, which are very similar to the DLC film.
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Fig. 1 Cross-section schedule of combined apparatus
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Fig. 2 TEM image of section of DLC/WC films

0.45
< 0.35¢
.2
1
b=
3
S 0.25
=
.o
3
= 0.15¢
0.05 1 1 1 1
0 6 12 18 24 30
Time/min

3 DLC/WC Jli )2 P R A 2k
Fig. 3 Friction coefficient of DLC/WC films
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Fig. 4 Interface of Si and transition layer
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Fig. 5 Scratch morphologies of DLC/WC films on Ti6Al4V

substrate
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Fig. 6 Raman spectra of DLC/WC films
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Fig. 7 Auger spectrum of DLC/WC films
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Fig. 8 XPS spectrum of DLC/WC films
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Fig. 9 Binding energy of Cls in DLC/WC films
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Fig. 10 XRD pattern of DLC/WC films
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Fig. 11 Microstructures of DLC/WC films
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