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Effect of graphene additive and current density on corrosion resistance of
anodized coatings on aluminium-lithium alloys
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Harbin 150022, China; 2. The Third Construction Engineering of China Construction Third
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Zhejiang University of Water Resources and Hydropower, Hangzhou 310018, China)

Abstract: Al-Li-Cu-Mg alloy was anodized in mixed acid electrolyte system to prepare oxide films
with different current densities and graphene infiltration. The surface and cross-sectional morphology,
elemental composition , and phase composition of the film layer under various parameters were
analyzed using SEM, XRD, EDS and other analysis and testing methods. The corrosion resistance and
other properties of the film layer were also analyzed using electrochemical workstations and other instru-
ments. The influence mechanism of different current and graphene penetration on the film properties
was studied. The experimental results show that an increase in current density will first increase and
then decrease the thickness of the material film layer, increase defects, and increase and then decrease
the corrosion resistance. The optimal current density for corrosion resistance of anodic oxide film is

15 A/dm’. At the same time, the inclusion of graphene will reduce the corrosion resistance of the film,
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and the corrosion current density of the anodized film is 4.898x107 A-cm™.

Keywords: aluminium-lithium alloys; anodizing; graphene; corrosion resistance
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Fig.1 Basic principle of anodizing
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Fig.2 Pitting corrosion mechanism of aluminium-

lithium alloys film
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Fig.3 Cross section morphology characteristics of anodized film layers in each group of experiments
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Fig.4 Surface morphology of anodized parts film infiltrated by different current density and graphene doping
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Fig.5 Polarization curves of the film layers prepared in

each group of anodic oxidation experiments

A S4B 2 2 I A R kR R R
4.89x107 A-em™, [T —0.25 Vo i
#5117 A/dm’ (B4R T 13 A/dm’ 5 15 A/ddm®, XY
Z AT SRR IR (R BT SR T S A —
B A SRR AR R R EUR )2 BOEE B R RS,
7 B i 2 3% 10 B g, LI 5 R EUIR B R 8 % .
WM, 7 AR 2 JE b 3, 3 e L5 SEBOIR Bk
B 5 R CUA B 177 A1 Jy v JE ol , T e 1 B
X5 A7 8 15 A O A A T 3R TS A 23 A
—H
®4 MEBREALIIBREENERMEMSBRMEREE
Tab.4 Self-corrosion potential and self-corrosion current
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