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Metal Buffer Layer on Structure, Mechanical and
Tribological Property of GLC films
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(1. Key Laboratory of Marine Materials and Related Technologies, Zhejiang Key Laboratory of Marine Materials and Protec-
tive Technologies, Ningbo Institute of Materials Technology and Engineering, Chinese Academy of Sciences, Ningbo 315201,
China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)
Abstract: Graphite-like carbon films (GLC) with different metal buffer layers (Cr, Ti, W) were fabricated by direct
current magnetron sputtering technique. The effect of metal buffer layer on structure and tribological properties in arti-
ficial seawater were carefully investigated. The results show that, in contrast to Ti/GLC and W/GLC film, Cr/GLC film
has the highest sp® hybridization content, which increases from the top layer to Cr/C interface. The highest sp® hy-
bridization content promotes graphitization degree of the tribo-film which acts as lubrication phase in the sliding proc-
ess. The results of potentiodynamic polarization tests show that, in all of three GLC films, Ct/GLC film shows superior
corrosion resistance with the highest corrosion voltage (E.,) of —0.16 V and the lowest corrosion current (i.o, ) of
4.42x10”° A/em’. As a result, Cr/GLC film presents the best tribological properties in artificial seawater in contrast to
Ti/GLC and W/GLC films.
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Tablel Chemical composition of artificial seawater/(g-L™)

Constituent NaCl MgCl, Na,SO, CaCl,

KCl1 NaHCO3 KBr H3BO3 SrC12 NaF

Concentration 24.530 5.200 4.090 1.160

0.695 0.201 0.101 0.027 0.025 0.003
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Fig. 1 Surface and cross-sectional morphologies of GLC films with different metal buffer layers
(a, d) Cr/GLC; (b, e) Ti/GLC,; (c, f) W/GLC
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Fig. 2 Cross-sectional high-resolution transmission electron microscopy (HRTEM) images and SAED
patterns of the GLC films with different metal buffer layers
(a) Cr/GLC; (b) Ti/GLC; (¢) W/GLC
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Fig. 3 (a) Raman spectra and (b) fitted Ip/lg, G peak position, Gewpy of the GLC films with different metal buffer layers
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Fig. 4 EELS spectra of the GLC films with different metal buffer layers
(a) Cr/GLC; (b) Ti/GLC; (c) W/GLC; (d) Position schematic diagram of taking EELS spectra
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W/GLC 74.9 6.2x1077 0.92 4.4x10° 1.9x107° 0.64 4.1x10°
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Fig. 8 (a) Friction coefficient curves of the GLC films with different metal buffer layers in artificial seawater and
(b) average friction coefficients and wear rates of GLC films with different metal buffer layers
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Fig. 9 SEM images of wear track of the GLC films in artificial seawater
(a) Cr/GLC; (b) Ti/GLC; (c) W/GLC
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