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Preparation and Performance Analysis of Lubricating and Corrosion-
resistant Composite Coating on Aluminum Alloy Surface

XTAO Jintao JU Pengfei ZANG Xusheng XING Mingxiu ZHOU Hong
XU Zhou LI Zhongjian
(Shanghai Aerospace Equipments Manufacture Co. , Ltd, Shanghai 200245, China)

Abstract: In order to solve the problem of easy wear and corrosion on the surface of aluminum alloy, the technology of anodic
oxidation and magnetron sputtering molybdenum disulfide composite plating on aluminum alloy was studied. Through surface
morphology analysis, friction and wear experiment, electrochemical test and wear scar analysis, respectively, the lubrication
performance and resistance corrosion performance and lubrication mechanism were evaluated. Results show that when the oxide
film thickness is 15 pm and molybdenum disulfide film is 2 pwm, the friction coefficient of the composite film under the load of 1,
5, 10 and 20 N, in humidity and heat storage about 2 160 h with before and after, is less than 0. 1, and the friction life are more
than 20 000 times. Using EDS to analyze the morphology and composition of the wear scar, a transfer film is formed when the
surface of the composite film layer is rubbed with the 9Cr18 counterpart, and the wear mechanism is adhesive wear. According to
the analysis of the potential polarization curve, the composite film layer mainly improves the corrosion resistance of the aluminum
alloy surface by increasing the corrosion potential of the aluminum alloy surface. The results show that the composite coating can
effectively improve the lubrication and corrosion resistance of aluminum alloy surface, which has a good application prospect in the
field of aerospace.
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corrosion resistance
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Table 1 Deposition parameters of the coating

Magnetron sputtering

Anodic oxide coating MoS i
0S, coating

Sample .
Initial Terminated MoS, magnetron  Ti magnetron
voltage/V voltage/V current/ A current/ A
1 — — 1.5 0.5
2 18 25 1.5 0.5
3 18 35 1.5 0.5
4 18 45 1.5 0.5
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different anodizing pretreatment methods
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Fig. 5 Morphology of the wear scar after rubbing 20 000 times
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Fig. 6 Composition analysis of energy spectrum of the area in different positions of wear scar in Fig. 5
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Fig. 8 Energy spectrum of the sample with before and after XPS etching for 20 minutes in 2 160 h of humidity and heat storage
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