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Molybdate conversion coatings on AZ31 magnesium alloy

YANG Li-hui, LI Jun-qing, YU Xiang, ZHANG Mi-lin

(College of Materials Science and Chemical Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract: A brown-yellow conversion coating was obtained on the surface of AZ31 magnesium alloy in molybdate
solution. The morphology, composition and corrosion resistance of the coating were studied by scanning electron
microscopy, X-ray photoelectron spectroscopy, and potentiodynamic polarization analysis, respectively. Potentiodynamic
polarization analysis was used to study the corrosion resistance of the coating. The results show that the conversion
coatings consist of spherical particles and the thickness of the coating is about 12 um. The exterior conversion coating
consists of MoO;. However, the inner conversion coating mainly consists of MoO, and MoO(OH), as well as a little
amount of MoOs. An obvious passivation occurs on the molybdate conversion coating during anodic polarization. The
corrosion potential shifts 683 mV positively, and the corrosion current density decreases two orders of magnitude. The
corrosion resistance of AZ31 alloy is remarkably improved by the molybdate conversion coating. The mechanism of the
coating was discussed briefly.
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Fig.2 Typical XPS spectra of molybdate conversion coating
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Mo 3d 230.81 eV MoO(OH), Mo 3ds»(230.1
Mo 3d5/2 Mo 3d3/2 eV) MOO(OH)2 3
(14-13] 1(3dsp)/I(3d3,)=3/2 232.65e¢V  MoO; Mo 3ds, (232.5 eV)
3.13 eVl MoO; 1
XPS M002
50% MoO(OH), MoO; 24.8%
Mo ( 3(a)) 25.2%
232.17eV  23531eV MoO;
Mo 3dsp(232.5eV)  3d35(235.6 eV) 1 8min  Mo3d  XPS
MoOs; Ar 8 min Table 1 XPS binding energies (eV) of Mo 3d after 8 min of
Mo Ar" cleaning and percents of peak area
Mo 3d5/2 Mo 3(13/2 Total
3(b) Mo 229.14 (30%) 232.27 (20%) (50%)
bz 3 Mo 3ds, 45 6 230.81 (14.9%) 233.94 (9.90%) (24.8%)
Mo 3d3/2 Mo 3d5/2 1
232.65 (15.1% 235.78 (10.1% 25.2%
229.14 eV MoO, Mo 3ds;(232.1eV) ( ) ( ) ( )
MoO, 2 Values in parenthesis are percents of peak area.
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Fig.3 Narrow scanning XPS spectra for Mo before Ar'
cleaning(a) and after Ar’ cleaning for 8 min(b): 1, 2, 3—

Mo 3d5/2; 4, 5, 6—Mo 3d3/2

Fig.4 Potentiodynamic polarization curves for AZ31 alloy

before and after molybdate treated
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2 AZ31 3.5%NaCl

Table 2  Fitting results from polarization curves for AZ31 Mg
alloy in 3.5% NaCl solution

Sample Deor! V Jeor(A-cm™?)
AZ31 -1.505 1.514><10"*
Molybdate treated —0.822 3.930><10°°
2.3
Mg+2H" — Mg*+H, t ()
F~ F~
Mg** MgF,
Mg +2F — MgF, L ()
MgF2
[17]
XPS
2
3
MoO;™ +Mg+2H" — MoO,+MgO+H,0 3)
MoO;™ +Mg+2H" —» MoO(OH),+MgO )
MoO?™ +2H" - H,M00, — MoO;+H,0 (5)
3
(5) /
HJr MOO3
3
1) AZ31
2)

3)

AZ31

683 mV
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