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Table 1
NaV0;-2H,0 with same content of V element

Mass concentration comparison of V,0s and

Additive Mass concentration/(g-L™")
V,05 0.20 0.50 0.80
NaVO;-2H,0 0.35 0.87 1.39
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Fig. 1 Macroscopy photographs of samples treated by MAO in silicate electrolyte with different concentration additives:
(al) Without V,0s; (a2) 0.2 g/L V,0s; (a3) 0.5 g/L V,0s; (a4) 0.8 g/L V,0s; (b1) Without NaVOs; (b2) 0.35 g/L NaVOs;; (b3) 0.87
g/L NaVOs;; (b4) 1.39 g/L NaVO;
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Fig. 2 Thickness of MAO coatings formed in silicate
electrolyte with different additives concentrations
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Fig. 3 XRD patterns of MAO coatings prepared in silicate

electrolyte with different additives: (a) Without additives;

(b) Adding V,0s; (c) Adding NaVO,
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Fig. 4 Surface morphologies of MAO coatings formed in silicate electrolyte with different concentration additives: (al) Without

V,0s; (a2) 0.2 g/L V,0s; (a3) 0.5 g/L V,0s; (a4) 0.8 g/L V,0s; (bl) Without NaVO;; (b2) 0.35 g/L NaVOs;; (b3) 0.87 g/L NaVOs;;
(b4) 1.39 g/LL NaVO;
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Fig. 5 Surface morphologies of magnified regions A4 (a), B(b) and C(c) of coating surfaces shown in Fig.4
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Fig. 6 Cross-sectional morphologies of MAO coatings formed in silicate electrolyte with different concentration additives:

(al) Without V,0s; (a2) 0.2 g/L V,0s; (a3) 0.5 g/L V,0s; (a4) 0.8 g/L V,0s; (b1) Without NaVOs; (b2) 0.35 g/L NaVOs; (b3) 0.87

g/L NaVOg;; (b4) 1.39 g/L NaVO,
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Fig. 7 Effects of V,0s and NaVOj; concentrations on

corrosion resistance corresponding to spot test
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Fig. 8 Potentiodynamic polarization curves of substrate and

MAO coatings processed in solution with different V,05 and

NaVOj; concentrations
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Table 2  Fitting results of potentiodynamic polarization curves

shown in Fig. 8

Additive Peor/V  Jeon/(Acem ) Rp/(Q-cm?)
Without adding ~ —1.189  9.211X107  4.234X10*
02g/L  —1492  2.129%X107  1.989X10°

V,0s  05g/L -1.590  7.386X107  6.187X10*
08g/L -1.559 7.967X107  5.592%10*

035g/L —1.488  6336X10°  4.486X10°

NavO; 087gL —1.530 3.019X107  1.445X10°
139g/L  -1.524  8.027X107  5.155%10*

AZ91D substrate  —1.541  3.091X10°  7.093X 10’
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Fig. 9 Surface morphologies of MAO coatings formed in silicate electrolyte with different concentration additives after
electrochemical test: (al) Without V,0s; (a2) 0.2 g/L V,0s; (a3) 0.5 g/L V,0s; (a4) 0.8 g/L V,0s; (b1) Without NaVO;; (b2) 0.35 g/L
NaVOs;; (b3) 0.87 g/L NaVOs;; (b4) 1.39 g/L NaVO,
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Fig. 10 Cross-sectional morphologies of MAO coatings prepared in silicate electrolyte with different concentration additives after

electrochemical test: (al) Without V,0s; (a2) 0.2 g/L V,0s; (a3) 0.5 g/L V,0s; (a4) 0.8 g/L V,0s; (b1) Without NaVOs;; (b2) 0.35 g/L

NaVOj; (b3) 0.87 g/L NaVOs; (b4) 1.39 g/L NaVO;
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Comparison of effects of V,0s and NaVQO; on corrosion resistance of
micro-arc oxidation coatings on magnesium alloys

AN Ling-yun, MA Ying, LIU Yun-po,WANG Yu-shun, WANG Sheng, WANG Zhan-ying

(State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The micro-arc oxidation coatings were prepared on AZ91D magnesium alloys in silicate-containing electrolyte
with different V,05and NaVOj; concentrations, respectively. The effects of adding V,05and NaVO; with same calculated
content of V element on corrosion resistance of the coatings were studied. The thicknesses, morphologies and phase
composition of the coatings were examined by using TT260 digital coating thickness gauge, SEM and XRD, respectively.
The corrosion resistances of coatings were evaluated by spot test and electrochemical test. The results show that, after
adding V,05 and NaVO; into the electrolyte, the coating thicknesses decrease slightly and the corrosion resistance of
coating corresponding to the spot test reduces due to the thinner overall thicknesses, while the corrosion resistance in the
electrochemical test increases. And the coatings best performance to anti-corrosion is exhibited when adding the least
content of V,05and NaVOs; in the electrolyte. The corrosion resistance of coatings prepared in the electrolyte with 0.35
g/L NaVQs; is three times higher than that with the element V content of V,0s, improved by 15 times compared to that
without additives, and is approximately three orders of magnitude higher than that of the substrate. Meanwhile, the brown
color coatings are obtained in the electrolyte containing V,05 or NaVO; owing to the formation of MgV,0, with the
spinal structure, which is also helpful to improve the corrosion resistance of the coatings.

Key words: magnesium alloys; V,0s; NaVO;; micro arc oxidation coloring; microstructure; corrosion resistance
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