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Effect of Doping Graphene on Structure and Properties of Micro-Arc Oxidation Film on
2A12 Aluminum Alloy

LI Wen', ZHANG Xiaochen', LI Shaojie', YAN Dezhi’, XING Yalan
(1. AVIC Manufacturing Technology Institute, Beijing 100024, China;
2. Beihang University, Beijing 100083, China)

[ABSTRACT] To further enhance the wear resistance and corrosion resistance of micro-arc oxidation (MAO) film on
2A12 aluminum alloy, MAO process based on sodium hexametaphosphate solution system was carried out. The effects
of doping graphene on the properties (such as morphology, thickness, wear resistance, corrosion resistance and hardness)
of MAO film were studied by adding different concentrations of graphene dispersions. The results show that the MAO
film with the best properties is obtained when the mass concentration of graphene is 0.4 g/L. Micro-pores and micro-
cracks in the MAO film are significantly reduced, and the thickness of film is also increased. Compared to the MAO film
prepared without doping graphene, the hardness of the graphene-doped MAO film is increased by 73%, the wear amount is
decreased by 8.2 mg, the self-corrosion potential is increased by 0.294 V and the self-corrosion current density is decreased
by 2 orders of magnitude.
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Table 1 Main components of 2A12 aluminum alloy (mass fraction)

%
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Fig.1 Diagram of MAO device
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Fig.2 Photos and Zeta potential values of modified graphene

dispersions with different CMC mass fraction before and after standing
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Fig.3 XRD pattern and local amplification diagram of samples

prepared in electrolyte with different concentrations of graphene
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Table 2 Element content of MAO film surface

A7 BRI T R C 0 Al Si
0 gL 0 0.670 0.316 0.014
0.2 g/L 0.061 0.576 0.336 0.027
0.4g/L 0.067 0.609 0.286 0.038
0.6 g/L 0.099 0.586 0.273 0.042
0.8 g/L 0.122 0.582 0.253 0.043
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Fig.4 Surface morphology of MAO film obtained by different concentrations of graphene and surface element distribution of 0.4 g/L graphene

treated specimens
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Fig.5 Cross section morphology of MAO film obtained in electrolyte

with different concentrations of graphene
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Fig.6 Changes of wear resistances and hardness of aluminum alloy
MAO films with different graphene concentrations
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Fig.7 Optical photos of MAO film prepared with different graphene

concentrations after grinding tests
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Fig.8 SEM photos of MAO film prepared with different graphene
concentrations after grinding tests
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Table 3 Electrochemical data of samples in 3.5% sodium chloride

solution
A1 BRI BT AT LA/ JE ok F A JIE )= H B
W/ (g/lL) A i/ (A/em®) R,/Q
0 —0.708 278 x 107 1.27 x 10*
0.2 -0.581 1.69 x 10° 1.15%x 10°
0.4 —0.414 1.14x 10" 3.20% 10°
0.6 —0.424 9.67x 10" 2.56 % 10°
0.8 —0.588 2.00x10”° 9.87 x 10°*
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Fig.9 Variations of polarization curves of aluminum alloy MAO

films with different graphene concentrations
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