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The corrosion resistant films were prepared on Mg alloy AZ31 substrate by steam coating method using different solution pH as 
steam sources. XRD patterns revealed that all films were composed of Mg(OH)2 and Mg-Al layered double hydroxide (LDH), 
independent of the solution pH. The film thicknesses were changed from 24.8 to 42.1 μm, depending on the solution pH.
Potentiodynamic polarization curve measurements revealed that the film prepared at 433 K for 7 h using the solution pH = 7 had the 
best superior corrosion resistance. In addition, the film prepared using the solution pH = 7 had the biggest crystallite size and the 
most positive potential in the all conditions. 
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Fig.2  Crystallite sizes for 003 plane of Mg-Al LDH with different 
pHs. 
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Fig.1  XRD patterns of the films formed on AZ31 at 433 K for 7 h 
by steam coating with different pHs being (a) 4, (b) 6, (c) 7, (d) 10 
and (e) 12. 
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Fig.4  Cross-sectional SEM images of the films formed on AZ31 
at 433 K for 7 h by steam coating with different pHs being (a) 4, 
(b) 6, (c) 7, (d) 10 and (e) 12. 

 

 
Fig.5  Potentiodynamic polarization curves of bare AZ31 and the 
film coated AZ31 in 5 wt% NaCl aqueous solution: (a) 4, (b) 6, (c) 
7, (d) 10 and (e) 12. 
 
 
Table 1  Corrosion potential, Ecorr, and corrosion current density, 
jcorr, values estimated from Tafel plots. 

 
Fig.3  Crystallite sizes for 011 plane of Mg(OH)2 with different 
pHs. 
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Fig.6  Appearances of the film coated and uncoated AZ31 before 
and after immersion test in 5 wt% NaCl solution for 24 h. 

 

 
Fig.7  Potentiodynamic polarization curves of bare AZ31 and the 
film coated AZ31 in (a) 5 wt% NaCl, (b) 5 wt% NaCl + 0.012 M 
NaNO3 and (c) 5 wt% NaCl + 1.3 M Na2SO4 solutions. 

 
Fig.8  Relationship between corrosion potential and crystallite 
size for 011 plane of Mg(OH)2. 
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