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Effects of anodizing parameters on cracking behavior of
anodic film on ZL201 aluminium alloy

LIU Wei-hua, ZUO Yu, GUO Chao, ZHAO Xu-hui

(School of Materials of Science and Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: The effects of oxidation time, sulfuric acid concentration and current density on heat-resistance of anodic film
formed on ZL201 aluminium alloy were studied by scanning electron microscopy (SEM) and electrochemical impedance
spectroscopy (EIS). The generation of residual stress was also discussed. The results show that there exists a few cracks
in sealed anodic oxidation films. When the films are heated, the initial cracks become larger and some new cracks occur.
The longer the anodic oxidation is, the more the cracks in the films after heating. The higher density of cracks in anodic

films, which are anodized in higher concentration of sulfuric acid solutions, can also be found after heating. On the

contrary, with the increase of oxidation current density, the density of cracks in anodic films after heating decreases.
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Table 1  Chemical compositions of tested alloys (mass

fraction, %)

Cu Mn Ti Si Mg Fe Al

4.5-53 0.6-1.0 0.15-0.35 <03 <0.05 <03 Bal
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Fig.1 Cross-section SEM images of anodic oxide films: (a)

Before heating; (b) After heating
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Fig.2 Surface morphologies of anodic oxide films: (a) Before

heating; (b) After heating
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Fig.3 Crack morphologies of anodic oxide films obtained by

different anodizing times after heating: (a) 30 min; (b) 60 min
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Fig.4 Effects of anodizing time on coating thickness and

crack density
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Fig.5 Crack morphologies of anodic oxide films obtained by
different sulfuric acid concentrations after by heating: (a) 200

g/L; (b) 400 g/L
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Fig.6  Effects of sulfuric acid concentration on coating

thickness and crack density
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Fig.7 Crack morphologies of anodic oxide films obtained by

different current densities after heating: (a) 2 A/dm?% (b) 4
A/dm®
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Fig.8 Effects of current density on coating thickness and

crack density
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Fig9 EIS of films formed with different processing

parameters: (a) Sulfuric acid concentration; (b) Current density
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