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Influence of Electrolyte on the Properties of Hard Anodic Oxide Coating
on 2A12 Aluminium Alloy
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ABSTRACT : Objective To study the properties of hard anodic oxidation coatings on 2A12 aluminum alloy prepared in the electro-
lyte of sulphuric acids and hybrid acids separately,in order to find out the influencing mechanism of hybrid acids on hard anodic ox-
idation process of 2A12 aluminum alloy, and provide method to enhance the coating corrosion resistance. Methods The properties
of hard anodic oxide coatings prepared in different electrolytes were analyzed and characterized by thickness, micro-hardness, SEM
morphology, polarization curve and AC impedance spectroscopic to investigate the influence of different electrolytes on the perform-
ance of hard anodic oxidation coatings on 2A12 aluminum alloy. Results The phenomenon of hard anodic oxide coatings on 2A12
aluminum alloy prepared in electrolyte of sulphuric acids such as ablation, non-uniform distribution of thickness and micro-hardness

can be resolved by active adsorption of organic acids in electrolyte of hybrid acids, and the thickness distribution range was 35 ~ 38
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pm, the micro-hardness distribution range was 386 ~407HVO0. 05. The polarization curve and the EIS analysis showed that the cor-

rosion potential of unsealed and sealed coating was —619.93 mV and -74. 69 mV separately, the barrier layer resistance of un-

sealed and sealed coating was 1.4x10° Q) - em” and 2.376x10° Q - ¢m’ separately, which indicated that corrosion resistance can

be enhanced and improved by sealing. Conclusion Hard anodic oxide coatings on 2A12 aluminum alloy can be stably prepared in

electrolyte of hybrid acids, and the coating should be sealed.

KEY WORDS: 2A12 Aluminium alloy; hard anodic oxide; micro-hardness; corrosion resistance; polarization curve; AC-impe-

dance
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B TREE 50 ~60 °C,BfE] 30 ~60 s, BRUEH LM R
300 mL/L HNO, , Zif# B [H] 3 ~5 min,
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Tab. 1 Conditions and numbers of surface treatment

samples
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Fig. 1 The thickness distribution diagram of hard anodic oxida-
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tion coatings prepared by formula 1 and 2
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Fig. 2 The hardness distribution diagram of hard anodic oxidation
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coatings prepared by formula 1 and 2
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Fig. 3 SEM morphology of hard anodic oxidation coating prepared

by formula 2
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Tab.2 Contents of elements in area A and B in Fig.3

JUE WU %
Bl EM B %

Al 0 C S
A 37.56 56.06 0.82 5.56
B 37.58 56.67 0.40 5.35
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Fig. 4 Polarization curves of samples in 3.5% NaCl solution
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Tab.3 The corrosion potential and current of different

samples
e E,/mV  [,/nA | ikt E,/mV  I,/nA
Al -74.69 0.5 Bl  -551.60 6.6
A2 -619.93 309.9 B2  -579.39 417
2A12 -568.08 5337
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Fig. 5 Equivalent circuit of hard anodic coatings on 2A12 alumi-

num alloy
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Tab. 4 Fitting data of impedance spectra on the basis of the equivalent circuit

ik R,/(Q cem’) 0,-Yy/ (S cem™s™") R,/(Q-cm’) Q,-Y,/(S+rem™s™) n,

Al 2.018x10* 2.591x107° 0.4705 2.376x10° 2.627x107° 0.8198

A2 1.400x10° 1.628x107° 0.7011

B1 1.53x10* 1.334x107° 0.5873 2.772x10° 3.246x107° 0.7678

B2 5.113x10* 7.109%10°° 0.7179

2A12 1.615x10°* 2.096x107° 0.7348
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