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Table 1 Constituents of anodizing electrolytes and
their concentrations

53 B ML/ (mol - L7)

A B E
1 0.6 0.04 0.2
2 0.6 0.05 0.4
3 0.6 0.06 0.6
4 0.8 0.04 0.4
5 0.8 0.05 0.6
6 0.8 0.06 0.2
7 1.0 0.04 0.6
8 1.0 0.05 0.2
9 1.0 0.06 0.4
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Fig.2  Typical potentiodynamic polarization curves
for magnesium alloy AZ91D anodized in
several electrolytes
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Table 2 Phenomena and results for magnesium alloy AZ91D anodized in different electrolytes
IR
T KERGRBETH JBEZ AR /um
i 1 KB BIEM 0 SELABE R B E 1T, JG7E 80~ 110 V K 3) HRHSERHN  28.31
2 KB LR M O SELA SRR AT SR A, G AE 80~ 104 V B ED KBS M EEE  38.67
3 KIEHCR TR 0 LA PRI R LSS HE 80~ 92 V B 3h WRSERETA 45,13
4 kBB BIEM 0 BRI R LA JETE 80~ 100 V 3 WIKBSEEBEE  21.36
5 kB LR O BRI BCF R R E Tt FETE 82~ 98 V IEF BRI 51 B 4.9
6 KILjE  BEM 0 SBRABCFRR AR A, JSTE 70~ 100 V ) BWIRBSIERBHA 31,47
IR e R K I BRI BRI R A BB K B R B R O eI RE " o
T MR R 80~ 9 VBRI REBHIEMEE 3.4
P PN A DB de A LA D A N M AD 2 =] ] .
S MR A 80~ 94 V REIRK S RSB 46.10
Ry Y 6] BR FET BT % A BB ok 26 3 3 ;
0 TR % T B BRIt 2 PR R A K FE e TR M 0 SELIBR P- R BRI IRER 59,56
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Table 3 Typical corrosion electrochemical parameters for magnesium alloy AZ91D anodized in different

electrolytes
. R, b, b, i corr E con E, AE
/(kQ¥-em®) /mV /mV /(pA~em™?) /mV /mV /mV
1 63.84 185.5 209.9 0.9446 - 1210 ~358 852
2 447.7 381.8 155.1 0.1399 - 1355 ~-128 227
3 197.9 668.6 228.9 0.8526 - 1326 -710 616
4 592.1 220.9 286.6 0.2314 - 1289 -48 1241
5 103.4 461.0 282.3 1.2570 - 1415 - 1112 303
6 141.6 368.2 240.6 0.4706 - 1174 - 1767 407
7 778.8 155.8 168.6 0.0877 -12712 -47 801
8 119.9 200.6 212.4 0.7345 -1335 - 1019 316
9 204.1 130.2 210.2 0.3550 - 1303 -516 787
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Study on the effect of electrolyte concentrations on
anodizing for magnesium alloy AZ91D

ZHANG Yong-jun', 11AO Jing-yu', DUAN Hong-ping, YAN Chuan-wei’
(1. Institute of Corrosion Protection & Surface Engineering, College of Industrial Equipment & Control Engineering, South
China University of Technology, Guangzhou 510640, China;2. State Key Laboratory for Corrosion & Protection, Research
Institute of Metals, The Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: While all the other factors, including the constituents of electrolyteic solutions, which has effects on the
formation of anodic films and their properties are fixed, the effect of electrolyte concentrations on anodizing for magnesium
alloy AZ91D is investigated using the techniques of constant current density anodizing and potentiodynamic polarization
test. As a result, it is found that electrolyte concentration has a very important effect on the courses and results of
anodizing. If different electrolyte concentrations are chosen, both spark discharge phenomena and bath voltage behaviors
are different during anodizing. Furthermore, the average growth rates of anodic films and the corrosion protections
provided by them are different. The effect of electrolyte concentrations on anodizing for magnesium alloy should be

attributed to their effect on the structures and thickness of anodic films.
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