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Abstract: To compare the effects of additives on the anti-corrosion of coatings, micro-arc oxidation (MAO) coatings were
developed on AZ31B magnesium alloy via constant voltage method. The effects of the concentration of potassium hydroxide
(KOH) and the additives such as borax (Na2B40O7), sodium citrate (CsHsNa3zO7), and ethylenediamine tetraacetic acid disodium
(EDTA-2Na) on surface morphology, anti-corrosion, thickness, and roughness of the MAO coated samples were evaluated by
scanning electron microscopy (SEM), neutral salt spray test (NSS), thickness gauge, and roughometer, respectively. The
results show that the MAO coating with a crater shape is not observed under constant voltage of 260 V in single component
NazSiO3 because of its high arc voltage, showing poor anti-corrosion of Mg alloy. The corrosion resistance of MAO coatings
is improved when KOH is added in Na2SiO3 solution, which can be attributed to the low arc voltage and fast discharge role of
OH'. The self-sealing MAO coated samples prepared in the electrolyte solution containing borax of 10—15 g/L appear pitting
corrosion resistance due to its morphological characteristics of volcano eject and formation process. Inversely, these samples
produced in the electrolyte solution containing CcHsNa3O7 and EDTA-2Na show lower thickness and roughness, as well as
poor corrosion resistance though exhibiting smaller micro porous with uniform distribution.
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Fig.1 Surface morphologies of MAO coated AZ31B Mg alloy in different content of KOH solution
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Fig.2 Surface morphologies of MAO coated AZ31B Mg alloy in different content of Na2B4O7 solution
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Fig.3 Surface morphologies of MAO coated AZ31B Mg alloy in different content of CéHsNa3O7 solution
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Table 2 Surface morphologies of bare and coated samples in different content of KOH solution before and after NSS test
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Table 3 Surface morphologies of coated samples in different content of NaxB4O7 solution before and after NSS test

16 h 148 h 148 h

Sample Oh . . . . . .
P (with corrosion product)  (with corrosion product) (without corrosion product)
0g/L
S mm S mm S'mm SEnIN
2g/L
S mim S mm S mm Simm
Sg/L
Simim Simm S mm S mm
10 g/L
Somin Somm Simm St
15 ¢/L
Simm Simm Smm

® 4 [ CHsNazO7 :RE (RERE) Fr 1S MAO JRP L E R MATE K RE K H
Table 4 Surface morpholgoies of coated samples in different content of C¢HsNa3O7 solution before and after NSS test

16 h 148 h 148 h

Sample 0h . . . . . .
P (with corrosion product)  (with corrosion product) (without corrosion product)
0g/L
Somm S mm S mm S mm
0.5¢g/L
S mm S mm S mm S'mm
35¢g/L
S mm S mm S mm S mm
7 g/L
S mm S mm S mm S mm
10 g/L
S mm Simm S mm S mm
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Table 5 Surface morpholgoies of coated samples in different content of EDTA-2Na solution before and after NSS test

148 h 148 h

Sample Oh . . . . . .
P (with corrosion product)  (with corrosion product) (without corrosion product)
0g/L
SHmIm Simm Simm S J00iD0)
0.5¢g/L
SHnm Simm S mm!
1g/L
Stmml S miml
1.5¢g/L
Sk Simm Simm S mm
2 g/L
Sonm 5 mm’ S mm

= MAO G it il RE

Ml I, BA—214) Na2SiOs HLf I i 3545
) MAO JEEB; B HEREH 22, #5751 A 5~20 g/L
KOH(flik 15 g/L), fHn] B ¥ m MAO JEXTEE A
WP TR . HeAh, SCBRHRE AR AR T A
NaxB4O75 2, CeHsNa3O7 > 51 EDTA-2Nal'", #B
REFE T MAO BB ERE . SR, k4R h ik
Zik s, WESZERAN 10~15 g/L NaxB4O7 B 55
MAO BJEtERE; {251 A 0.5~10 g/L CHsNa3O7 8§
0.5~2 g/L EDTA-2Na, il s iy RS T 1%
LA A5 MAO B, (HIFAREE R MAO BEXTEE
BamEmEA R

3 4 it
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= & F

(2) £ Na2SiO3-KOH & & 15| A 10~15 g/L
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MAO H:4 & S mhMERE; M5l A 0.5~10 g/L
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