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Ð 1  MgCr-LDH/MAOR:FG$Ñ5 MAOFGtuP XRDÐÒr FT-IRÐÒ 

Fig.1  XRD patterns (a) and FT-IR spectra (b) of MgCr-LDH/MAO composite coating and MAO coating 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ð 2  MgCr-LDH/MAOR:FGtuP XPSÐÒ 

Fig.2  XPS spectra of MgCr-LDH/MAO composite coating: (a) general spectrum, (b) O 1s, (c) Mg 1s, and (d) Cr 2p 
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" 3  #$ MAO��%&' MgCr-LDH/MAO(	��%&��)* 

Fig.3  SEM images of samples with MAO coating (a~c) and MgCr-LDH/MAO composite coating (d~f) 

 

 

 

 

 

 

 

 

 

 

 

 

" 4  MgCr-LDH/MAO(	��&+,��)*�-./0 

Fig.4  SEM image (a) and mappings of elements for sample with MgCr-LDH/MAO composite coating: (b) O, (c) Mg, (d) Si, and (e) Cr 
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" 5  #$ MAO��%&' MgCr-LDH/MAO(	��%&,:�)* 

Fig.5  Cross-sectional SEM images of the samples with MAO coating (a) and MgCr-LDH/MAO composite coating (b) 
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" 6  ;<=>?@A MgCr-LDH/MAO(	��%&��)* 

Fig.6  SEM images of the MgCr-LDH/MAO composite coating after adhesion test 
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" 7  MAO��%&6 MgCr-LDH/MAO(	��%&BCDEA,FG)* 

Fig.7  Corrosion morphologies of samples with single MAO coating (a~d) and MgCr-LDH/MAO composite coating (e~h) immersed in 

3.5% NaCl solution for different days: (a, e) 0 d, (b, f) 7 d, (c, g) 24 d, and (d, h) 28 d 

 

 

 

 

 

 

 

 

 

 

 

" 8  MgCr-LDH/MAO(	��%&'#$ MAO��%&H 3.5%NaClIJKBC 3 dA, EIS" 

Fig.8  Impedance spectra of the samples with MgCr-LDH/MAO and MAO coatings after immersing in 3.5% NaCl solution for 3 d: 

(a) impedance modulus and (b) phase angle 
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" 9  MgCr-LDH/MAO(	��%&H 3.5%NaClIJBCK

�LMNOP" 

Fig.9  Equivalent circuit of the samples with MgCr-LDH/MAO 

composite coating immersed in 3.5% NaCl solution 
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Table 1  Fitting results of EIS plots of the samples with MAO and MgCr-LDH/MAO coatings after immersing in 3.5% NaCl 

solution for 3 d 
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MAO 21.01 56.80 0.86 13100 35.61 0.82 6515 15.91 0.95 4.88 

MgCr-LDH/MAO 194.4 1.379 0.84 15800 6.809 0.82 9442 4.751 0.55 4.63 
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Fig.10  XRD patterns (a) and FT-IR spectra (b) of samples with different coatings after 28 d immersion in 3.5% NaCl solution 
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of Mg Alloy and Its Anti-Corrosion Mechanism 
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Abstract: A highly corrosion-resistant and active-protection composite coating was prepared using layered double hydroxides (LDH) layer 

and micro-arc oxidation (MAO) to further improve the anti-corrosion property of Mg alloy. MgCr-LDH/MAO composite coating was 

prepared through in-situ growing LDH layer including NO

3

-

 on the surface of MAO coating. The morphology, composition and 

microstructure of the MgCr-LDH/MAO composite coating were characterized by XRD, XPS, FT-IR, SEM, and the interaction between 

LDH and original MAO coating was investigated. The anti-corrosion properties of the MgCr-LDH/MAO coating were tested through 

immersion in 3.5% NaCl (mass fraction) solution and electrochemical experiments. The results show that the LDHs form a dense sheet-like 

layer on the original MAO coating surface, which can effectively cover the inherent defects of MAO coating, and LDH layer is 

preferentially formed in the pores of original MAO coating. LDHs do not damage the original MAO coating during the growth process, and 

the adhesion of LDH layer and MAO layer are strong and stable. The composite coating shows the optimum corrosion protection, since 

MgCr-LDH layer growing on the original MAO coating can hinder the penetration of chloride ions and effectively adsorb a large number 

of NO

3

-

 to exchange Cl

-

 in corrosion solution. 

Key words: magnesium alloys; layered double hydroxide; in-situ preparation; composite coating; anti-corrosion mechanism 
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