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Effects of environmentally friendly electrolytes on properties of
anodic coatings formed on magnesium alloys
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Abstract: The effects of four factors (Na,SiO3;, CsH;30,4Ps, Na,CO3 and Na,B40,) with three levels on the coating
properties of micro arc oxidation formed on AZ91HP magnesium alloys were systematically studied by orthogonal
experiment. The results show that the compositions and concentrations of electrolytes considerably affect the coating
properties. The orders of affecting final voltage, coating thickness and corrosion resistance are separately ranked as
C¢H,30,4Ps>Na,B40;>Na,Si0; >Na,CO;, Na,B,0,>Na,Si0O; = Na,CO;3;>C¢H30,4P¢ and C¢H;30,4Ps>Na,B,0,>
Na,Si03>Na,COs. The environmentally friendly process with the best corrosion resistance is Na,SiO; 8 g/L, C¢H 3024Ps
5 g/L, Na,CO; 25 g/L, Na,B40; 10 g/L. There is not simple pertinence between the coating corrosion resistance and
coating thickness.
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Table 1 Factors and levels of orthogonal experiments

A B C D
Level (Na25103)/ (C6H18024P6)/ (N32CO3)/ (N32B407)/
@lh  LhH  (@LH  (gLl)
1 8 5 5 10
2 18 10 15 20

3 28 15 25 30

BlE 2 hy: i 600 Hz, H25H 15%, HLIR#E 20
mA/cm?®, AL 10 min. EALEE N, 0 HUE F
BRI LR . A= 6000-FNT i il
JE A A A R R, SRR T I R 5%
NaCl H PR 255256

2 HR5WH

BEHE LoYIEASSEIR, F& A Z AR UL IE
AEFSK I A BP9 AMRERVEALS, dexd eI
SOMBEAT VP . KRR TR A, FEdh 6 04
VR, IMTRESh 22 FEAD 3 FIRESL 9 BER TR — L.
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Table.2 Results of orthogonal experiment about corrosion

resistance
Lo A B C D  Corrosion pits
1 1 1 1 1 2
2 1 2 2 2 17
3 1 3 3 3 10
2 1 2 3 10

5 2 2 3 1 7
6 2 3 1 2 15
7 3 1 3 2 9
8 3 2 1 3 35
9 3 3 2 1 12

K 29 21 52 21

K, 32 59 39 41

K; 56 37 26 55

ky 9.7 7 17.3 7

ks 10.7 19.7 13 13.7

ks 18.7 12.3 8.7 18.3

R 9.0 12.7 8.6 11.3
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Fig.1 Effects of factors on corrosion resistance of anodic

coatings: (a) Na,SiO;; (b) CgHs024Pg; (c) Na,COs; (d)

Na,B40,
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Table 3 Optimum compositions of environmentally friendly

electrolyte
A B C D
8 5 25 10

NaQSiO3\ C6H13024P6\ N32CO3\ N32B407 4 7]:[[32E_
I3 AR A Pl () 52 AN —FE, i B AL fS
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CeH;3024P¢0
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Table.4 Results of orthogonal experiment for final voltage

and coating thickness

Final Coating

L A B C voltage/V thickness/m
1 1 1 1 1 329 12
2 1 2 2 2 192 15
3 1 3 3 3 128 9
4 2 1 2 3 226 15
5 2 2 3 1 197 12
6 2 3 1 2 195 16
7 3 1 3 2 197 14
8 3 2 1 3 114 12
9 3 3 2 1 162 12
K 640 743 629 679

! (36) (41 (40) (36
K 618 503 580 584

243 (39 42 45
X 473 485 522 468

538 (37 (35 (36)
k 213.33 247.67 209.67 226.33

b2 13.7) (13.3) (12)
X 206 167.67 193.33 194.67

2(143) (13) 14 (15

157.67 161.67 174 156

K;

(12.7) (12.3) (11.7) (12)

5566 86 35.67 70.33
(23) (14) (23) 3.0)
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Fig.2 Dependence of corrosion resistance on thickness of

anodic coatings
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