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Effects of Constitutes of Electrolyte on the Corrosion Resistance of the Coating
Fabricated on AZ91D Magnesium Alloy

WANG Shu-yan, XIA Yong-ping, LU Zheng-ping. PENG Zan-yu, HU Rui
(School of Materials Science and Engineering, Jiangsu University of Science and Technology, Zhenjiang Jiangsu 212003)

Abstract : Microarc oxidation process was carried out on AZ91D magnesium alloy at a constant current in a dual electro-
lyte containing Na,SiO;, NaAlO,, Na,B,O;, NaOH,C; HO; and C; H; Na; O;. Characteristics of the coating such as
morphologies, thickness and corrosion resistance were investigated by scanning electron microscopy, layer thickness me-
ter, immersion test and potentiodynamic polarization test, respectively. The results showed that the corrosion resistance
of the coating increased when the concentration of each composition of the electrolyte increased, however it decreased
when the concentration increased further. After the test optimized through orthogonal experiment, coating exhibited a
better corrosion resistance when the electrolyte consisted of 15g/L Na,;SiO;, 9g/L NaAlO,, 2g/L Na,B,0;, 3g/L
NaOH,5mL/L C;HgOy and 7g/L C;H;Na;O;. Compared with the magnesium alloy substrate, the corrosion current
density of the coated sample decreased more than two orders of magnitude and its corrosion potential approximately in-

creased by 73 mV, indicating an effective protection for the magnesium substrate.
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Fig. 1 Effects of Na,SiO; concentration on thickness and

corrosion resistance of MAQ coatings
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Fig. 2 Cross—sectional morphologies of MAQO coatings formed in the electrolyte containing various Na, SiO; concentrations
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Fig. 4 Cross—sectional morphologies of MAQO coatings formed in the electrolyte containing various NaAlO, con-

centrations
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Table 1 Results of orthogonal experiment
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1 13 9 2D 3(D 3 1(  1086.0
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4 152 9 2D 5(2) 5(2)  3(3)  4356.0
5 15(2) 122 3(D) 73 73 1D 528.9
6 152 15(3)  4(3) 3D 3D 2D 188.8
7 17 9D 3 31 7(3) 22 1264.0
8 17(3) 12 4(3) 5(2) 3D 33 111.7
9 17(3) 15 2D 7(3) 52 1D 2479.0
10 13 9D 4(3) 7(3) 5(2) 22 1855.0
1 13D 12 2D 3D OIS 454.4
12 13D 153 32D 5(2) 3D 1D 163.7
13 152 9D 3 73 3D 33 893.0
14 152 122 43 3D 52 1D 33.65
15 15(2) 153 2(D 5(2) 3 2D 868. 1
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WM 3 899.7 1017.5 823.3 1402.3 877.7 1370.1
W2 R 295.0 1221.7 1126.3 811.9 886.1 611.5
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