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prepared by magnetron sputtering. Before sputtering the MoS, film, the aluminum alloy was pre-treated by anodic oxidation,
micro arc oxidation and hard oxidation, and then a layer of MoS, lubrication film was deposited on the surface by sputtering.
The wear resistance of the film was evaluated by friction and wear test, and analyze the surface morphology, structure and wear
scar morphology and composition of the film by SEM, XRD, EDS. The XRD pattern shows that aluminum alloys treated with
different oxidation methods will not affect the structure of the MoS, film. The surface of MoS, film on aluminum alloy was
prepared by sulfuric acid anodizing and magnetron sputtering is the most compact, uniform, low roughness, cauliflower like.
The cross-section SEM photos show that the sputtering film and the substrate are closely combined, The thickness of the
sputtered film is 2 um, The friction coefficient of the samples is less than 0.1 and the wear life was more than 450 000 r,
300 000 r and 90 000 r respectively under high loads of 10, 20, 30 N, which were all higher than other samples. All film
samples have excellent environmental resistance to humidity and heat. In the process of friction, the load borne by the sample
is basically transferred to the oxide film. After anodizing, the surface roughness of the coated sample is small, which will not
produce large adhesive wear as the tangential stress is small, so the wear loss speed is slow and the wear life is long.
Therefore, the anodic oxidation pretreatment of aluminum alloy has the best effect on improving the friction resistance of
sputtering MoS, film.
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Tab.1 Anodizing oxidation process parameters of aluminum
alloy 2A14

Concentration Temperature Voltage Time
/(g'L™h /'C Y% /min

H,S0,4 190 15 15 45

Solution
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Tab.2 Micro arc oxidation process parameters of aluminum alloy 2A14

Solution Temperature  Positive current  Positive voltage Negative current Negative voltage  Time
Y /'C density/(A-dm?) % density/(A-dm?) v /min
Na,0-nSi10,, NaOH 25 4 500 —4 -250 40
x3 HBEEAMAERENIESH
Tab.3 Hard oxidation process parameters of aluminum alloy 2A14
Solution Concentration/(g-L™") Temperature/C Voltage/V Maximum current density/(A-dm?)
H,S0, 230 -3 18 3
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Fig.1 Schematic diagram of closed magnetic field unbalanced
magnetron sputtering coating equipment

SR RS I AA A PR R S T U 10 min, BR 2
FARRME TG YW), RIGEEA B SN T &
o IR SNl EL RSy Ko ARt 2 T A TR I A B A
WUERY, VR 10 min 5, PR TiME TR, IR
HITAUEZ) 100 nm #) Ti FFE))ZE, KIS MoS, JHE
S5IARMEEE 1. i 4 DFEETF R, 98 BRI R
A B E e, YR 3 A 5 T S P 1 AR Lk
S, 4 2R AR A S AL BIR S

&4 MoS: RERRABHEEMSKS
Tab.4 Matrix state of M oS, coating sample

Number Matrix Oxidation treatment process Coating time/h

1 Si 2
2 2A14 2
3 2A14 Micro-arc oxidation 2
4 2A14 Anodizing oxidation 2
5 2A14 Hard oxidation 2
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Fig.2 SEM photos of surface section of MoS, film: a) Si; b) 2A14 aluminum alloy; c¢) micro arc oxidation; d) anodic oxidation; e)
hard oxidation substrate
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Fig.4 Tribological curves of sputtered films under normal loads of 10, 20 and 30 N
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Fig.5 Friction coefficient and wear life of different film samples under 10 N load after wet heat storage experiment
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Tab.5 EDS analysis results statistics of wear scar surface
of coated samples after anodizing under 10 N load

Wear rotations/r (Mo+S+Ti)/% (A1+0)/%
1x10° 95.6 4.4
2x10° 49 50.5
3x10° 17.4 71.5
4x10° 1.9 93.4

d 4x10°r
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Fig.6 Surface morphology of wear marks of coated sample after anodizing under 10 N load
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