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ABSTRACT Diamond-like carbon (DLC) coating has been widely used to modify the surface
mechanical and tribological properties of materials. In most cases. a metallic buffer (e.g., Ti) is used
as an interlayer between DLC coating and the substrate to improve the adhesion. In this work, the
DLC coating was deposited on the AZ80 Mg alloy substrate using ion beam deposition technique.
Specially, a pretreatment of microarc oxidation (MAQ) was applied to the Mg alloy substrates to
form the DLC/MAOQO composite coating instead of the metallic interlaver process. As a comparation,
the DLC/Ti/MAO and DLC/Ti composite coatings were also deposited on the substrates. The sur-
face morphology and roughness, mechanical, tribological and corrosion properties of the as—deposited
coatings were studied. The results indicated that the DLC/MAO composite coating could signifi-
cantly improved the hardness and wear resistance of the Mg alloy substrates compared with the MAO
monolayer. Although the surface roughness of the DLC/MAO coating showed an increase due to the
micropores of the MAO coating surface, the friction coeflicient and the wear tracks exhibited a sim-
ilar behavior to that of the DLC/Ti coating. Furthermore, the DLC/Ti/MAQ/AZ80 system showed
the best tribological properties among the current experimental samples. Meanwhile, the polarization

*EROKREEESTHE 51072205 fitiT SRR ESIH 201101A6105005 FH,
WA AW © 2011-06-15, WRIEH B © 2011-08-14
feftr - B | B, 1981 FE L
DOI: 10.3724/SP.J.1037.2011.00369



1536 & R’

2 i AT &

curve revealed that the corrosion resistance of the

MAO/AZ80, DLC/MAO/AZ80 and

DLC/Ti/MAQ/AZ80 film-substrate systems was greatly improved due to the existence of the MgO
structure, which processed the high polarization resistance.
KEY WORDS diamond-like carbon, MgO, porous structure, property
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Fig.1 SENM images of surface morphologies of different filmi substrate systems

(a) MAO/AZ80 (b) DLC/MAO/AZ80
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(c) DLC/Ti/NAO/AZR0

(d) DLC/Ti/AZ80
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Fig.2 Average values of nano-hardness (H) and elastic

modulus (E) of different film-substrate systems
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Fig.3 Variation of friction coeflicient with wear distance
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Fig.4 OM images of wear track of different film-substrate systems (wear distance is 60 m)
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Fig.5 SEM morphologies of wear track of different film-substrate systems (wear distance is 60 m)
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Table 1 Composition at wear tracks of the four films in Fig.5

(atomic fraction, %)

Film-substrate system C O Fe Si Al Mg Ti
MAQO/AZ80 - 57.15 35.98 1.83 0.83 4.20 -
DLC/MAO/AZ80 87.73 5.57 0.26 1.36 0.41 4.68 -
DLC/Ti/MAO/AZ80 92.45 1.56 0.08 0.53 0.13 1.42 3.83
DLC/Ti/AZ80 75.87 16.19 6.16 0.03 0.14 0.67 0.94
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Table 2 Electrochemical parameters obtained from the polar-
ization curves of Fig.6

Film-substrate Corrosion Corrosion current
system potential, V density, A/cm?
MAO/AZ80 —1.504 2.686x 1072
DLC/MAQ/AZ80 —1.491 1.987x10~7
DLC/Ti/MAO/AZ80 —1.282 1.937x107°
DLC/Ti/AZ80 —1.534 1.518x10~4
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SRy TR thvE R AL T 5 4cRy DLC/Ti/AZ80 fER R 5.
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