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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 propertiesin 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 diding proc-
ess. The results of potentiodynamic polarization tests show that, in all of three GLC films, Cr/GLC film shows superior
corrosion resistance with the highest corrosion voltage (Eg,) of —0.16 V and the lowest corrosion current (ico) Of
4.42x10° Alcm?. As aresult, 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,

Concentration 24.530 5.200 4.090 1.160

0.695 0.201 0.101 0.027 0.025 0.003




%5 34

Z W, E GBI UE R RN B LSS A TR R 1 R R 333

2 N Bl A E 4 8 i I Z GLC E Y
1R RS B B R SO N E X AT R . Hod e
J& Cr A1 Ti i 2 2B AR f A, 72 Cr/GLC
T UEE 1Y 5% Tk L T T DAOWR % ) I 3 ) ST e A A
W/GL C I o4 B 70 (R A8 i XUZ S5 M 41, TEBH AR 1E . i
6 DX AT S8 ST, ) A S A R P R SR A

Fo7 2 T X A R 1) A 2 B 4 b RN [ R <1 4 L
BRI PEae 1, BEAEW 5, XA RN A iR
P, IR H TR ik — . MR EE R
JIES f s o i v e UL & 2 J5 7E 1350 e HE L D i,
7E 1560 et A I G W, TS AF SR sp? AR

N 3R SR 22 3 NAREFWIE R b = AT
Ip/lgs G . Gaymm, WIGLC T 1o/l 155 1.48, G 14
KB N 1545.3 cm™?, Gpyuw 154 158.9 ecmi . X FAE
SRR 5, ol o IEARK, ARSI H i sp 441k
BEREWE . HE 30, MEET W/GLC, Ti/GLC F
Cr/GLC [ Ip/lc{E3E K, 737 2.78 #1 3.0; G WA B 1
K F 1551.2 A1 1554.7 cm™; Gpyw 70 3 BRI E 156.5 11
155.2 e, FHILATAH, AE SRR 2 Ak
P T T A S5 F S A R], Cr/GLC BB | 2 1 sp? 44k
WEE,

RN T BIRAIX — 5, K AT AR R

Bl1 AFE4EEER GLC EE R EAEmE SEM KA
Fig. 1 Surface and cross-sectional morphologies of GLC films with different metal buffer layers
(a, d) Cr/GLC; (b, ) 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; (c) W/GLC
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Fig. 4 EELS spectraof the GLC films with different metal buffer layers
(a) Cr/GLC; (b) Ti/GLC; (c) W/GLC; (d) Position schematic diagram of taking EEL S spectra
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Fig. 5 Mechanical properties of the GLC films with different
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Table2 Fitting data of EISresultsfor the GLC filmswith different metal buffer layers
Sample R¢/(Q-cm?) Q/(Q ecm™?d") n Ry/(Q-cm?) QJ(Q cm ) ny R./(Q-cm?)
Cr/GLC 85.1 1.3x10°¢ 0.91 4.4x10* 1.4x10°° 0.64 1.2x10°
Ti/GLC 110.1 1.2x10°° 0.94 7.3x10° 3.4x10°° 0.66 5.3x10°
W/GLC 74.9 6.2x1077 0.92 4.4x10° 1.9x10°° 0.64 4.1x10°
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Fig. 8 (@) Friction coefficient curves of the GLC films with different metal buffer layersin 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 filmsin artificial seawater
(a) Cr/GLC; (b) Ti/GLC; (c) W/GLC
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Fig. 10 Raman spectra on wear scars of SisN,4 balls for the GLC films
(a) Cr/GLC; (b) Ti/GLC; (c) W/GLC
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