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The Corrosion Behavior for Zn-Al-Mg Coating in NaCl System

LI Feng, LV Jia-shun, YANG Hong-gang, XU Xiao-lian, ZHONG Bin, Al Fang—fang
(Technology Centre, Angang Steel Company Limited, Anshan Liaoning 114009)

Abstract: The effect of Al and Mg on the microstructure for Zn alloy coating and on the corrosion behavior in NaCl sys-
tem was studied. The effect of Al and Mg on the microstructure and phases for Zn alloy coating was studied by SEM and
XRD. The corrosion behavior for Z6 A3SM and Z1. 6A1. 6M coating in NaCl system was investigated by Potentiodynamic
Polarization and AC impedance technique. The results show that the corrosion potential of ZAM coating is almost same as
pure Zn coating (GI). The polarization resistance of Z6A3M, Z1.6A1. 6M and Gl is 1 305, 1 163 and 520.7 Q « cm®,
respectively. The polarization resistance of ZAM coating is nearly 1 times higher than pure Zn coating. The Warburg re-
sistance index of Z6A3M, Z1.6A1.6M and GI is 0. 001879, 0. 001496 and 0. 01416 S/s"°, respectively. The Warburg
resistance of ZAM coating is about 10 times as GI. In SST, while the relative anti—corrosion ability of Gl is 1, the rela-
tive anti—corrosion ability of Z6A3M and Z1.6A1.6M is 5. 6 and 5. 9. The relative anti—corrosion ability of ZAM coating
is about 6 times as GI. The reason of the improvement of anti—corrosion ability for Zn alloyed coating by addition of Al

and Mg is that the Zn dissolved rate and diffusing rate can be lowered by Al and Mg.
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Table 1 The composition for zinc alloy and coating weight
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Fig. 1 The surface morphology of Zn—Al-Mg coating
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Fig. 2 The BSE morphology (a) and aluminum (b) zinc (¢) magnesium (d) element distribution for Z6 A3M coating
and BSE morphology (e) and Al () Zn (g) Mg (h) distribution for Z1. 6 Al. 6M coating
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Table 2 The electrochemical parameters of zinc alloy coating

H2 Eorerv R./(Q« cm®) Q/(S/s") n R,/(Q + cm®) W/(S/s"5)

Gl —1.04 14. 38 4.20E-5 0. 7989 520.7 0.014160

Z6 A3M —1.07 19.55 2.21E-5 0.7906 1305 0.001879
Z1.6A1.6M —1.08 13. 30 2.95E-5 0. 7817 1163 0.001496
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Table 3 The result of zinc alloy coating in SST
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Fig. 5 The phases of corrosion products for zinc alloy

coating

3 S H

3.1 A
P B S22 58 14 B BRI A 0. 206,

JE At Pl 7 5 B < T A ) IR e (AR R R B
BB 10 T b e 3 DU VR R L MR A A B
{1 B J2= 2 T LR KT 3R A X — AR 5 B
(EUBE G BE B2 A J v (07 5 A 92 L P 0
220 X VR R R T B T S R TR A
B PIME LUAE BUR R R R E AR A R

3.2 iR4LPE A 70 Warburg BRI

3 MRS 4B E AL B J) Fl Warburg BH
PR BELAT Y BT R B A AH 24, 3% W] R ok e 7% i
A RO ] 4 1) AR B AR B B 2 AR AR BEL
1 Warburg FHITH b G Z 5,

M 2 7] LUFE Y BE AR B B )2 i AR BEL )
YA PEE R 2 A5, X FE S T AR B
2R WA L5 B 25 T 8. Komastsu AMY (i
WESE A R L BT, P2 BE A i AR T8 2 Y
Y Z5H . Evy De Bruycker ™ (1 i 58 25 S 3 9
PERREEBE Z h A Zn/Al/MgZn, = ot i H A
WA AE T 3t 5 41 20 R MnZn, 4%, 25 &
BTV 3 s R AR B BE 2 R il TR L BE
JC R LA K& MgZn, WA 15 . 1 45 4005 A 04 T AR 4
NG TR EESE R PR VB 5 B AL B
1T 38 B ol o R A T ol v A R TR G R B B
J2 5 o P A I R AR /0N B VS e R R TR A
T REAR T 8 Il F 3 28 BF . Z6A3M T Z1. 6A1. 6M
A% AR ) 1 Warburg BH$T %A 2 22 51, H 3
G PR I B 2 A T4 A AR O R T R T R Y
BRI,

3 FhEE G & Y2 YA AE Warburg FHHT. X J2
BT 5% )2 8 B T W 5 e T A% B R
. PERBEYE)Z M Warburg BH BT AL 4105 5 2 &
W1 ANBCE S, — 5 R AR R I
WA g =k 2.5 3 R, oy — 7 T, Mg [ £
TELBUE Y Zn, (OH)CL B 255, 5% 115 55 48
TEYE ) Il A A P )2 T D BUR L DT AR
TP HGRTE .

5Zn*" +80H ™ +2Cl- =Zn, (OH);Cl, (2)



55 4 3]

OBE PPRBEBERTE NaClLIK R i A7 A 29

AMg" +2A1" +140H 4+3H, 0=
ng A12 (()H)]] * SHZ (’)

3

3.3 tEXT

R 3 AT LA ML B SE BE B 2 B9 A ) A X TR
2y GT Y 6 £ FJ DR B 4 95 2 8 e
JaAE W Zns COHDCL, 5, 85 89 47 78 /] DL i
Zn; (OH) CL 43 fif i ZnO F1 ZnCO, , i ZnO Fi
ZnCO; JEAE B9 M8 b= -1 AR BE B2
AR TE R 55 i 5 vp 26 B H R 1 AR X ok M GE B
A T HAR XS 1% A BE T3 FAE X Warburg BH$TZ 1],
& W ILAE £ 25 X 50 v 09 i ol 2 e A R T K
WG A 45 5 s | T el ) S B L T
T BA A SN, U A AR AR S % SCER LS ]
(81 4 8 18 2 A R b O R ) T Ak 1 2 Sy G
() 4~5 15, $h 25 00 25 2R 5 R A0 3 30 &5 2R
AR MR B AT R 55 150 Ty v T DAAE PR VE fr
R B 2 AN R I ol U T ik

TR

(1) BEFRBESEZ 00 B Tl s 057 15 Al B B J2 AR Y

(2) Z6A3M.Z1. 6A1. 6M.GI 1z 1k FH J1 4%
MH 1305.1163,520. 7 Q « cm®, BE4R B 8 E )
fEBH 18 GT st 29 1 4%

(3) Z6A3M, Z1. 6Al. 6M,GI f§ Warburg %
B4y 3 A 0. 001879, 0. 001496, 0. 01416 S/s™°,
PEFRBEPE )2 Warburg BHHL R GI @t 29 1 14K
HR,

(D) 55 &M T . GI A X ik % ok 1
W, Z6 ASM.Z1. 6 A1, 6 M X Miif ik 43 51 5. 6.
5.9, BRERBEBE IZ AR M 292 GL Y 6 1%,

(5) BR VEESR = A G 4 B R T ik vk 1 5t PR A
TREAR T BE 00 V5 fife R B RN AR T 9 BIGH

2% Uk

[1] Bleeker R, Hannour F. Corus’ New Hot Dip ZnAlMg
Coated Steel for Automobile Application [ C]. Galvat-
ech’07, 7™ International Conference on Zinc and Zinc
Alloy Coated Steel Sheet. Osaka, Japan, 2007, 11
(18/22): 510.

[2] Christian Schwerdt, Monika Riemer. A study of the
application related properties of novel Zn - Mg coated

steel sheet produced in a continuous pilot line [ C].

Galvatech’04, 6™ International Conference on Zinc and
Zinc Alloy Coated Sheet Steels. Chicago, USA, 2004,
4(4/8): 783.

[3] Koll T, Ullrich K. Properties and Potential Applica-
tions of ZnMg— Alloy—Coatings on Steel Sheet by PVD
[C]. Galvatech’ 04, 6" International Conference on
Zinc and Zinc Alloy Coated Sheet Steels. Chicago,
USA, 2004, 4(4/8): 803.

[4] Komastsu A, Izutani H, et al. Tetsu—to—Hagane. ¥
fill Zn—Al-Mg R G860 E RO IEER BB IZ
sIT AW EMEE BB (1] 8 & 8. 2000, 86
(8): 534.

[5] Fukio Yoshizaki, Takeshi Shimizu, Atmospheric Cor-
rosion Resistance of Hot—dip Zn—6 % Al-3% Mg Alloy
Coated Steel Sheets. Galvatech’ 04, 6™ International
Conference on Zinc and Zinc Alloy Coated Sheet
Steels. Chicago, USA, 2004, 4(4/8): 1025.

[6] Satoshi Yamamoto, Fumiki Kumon. Corrosion Resist-
ance of Pre — painted Zn - 6% Al - 3% Mg ALLOY
COATED STEEL SHEET [C]. Galvatech’ 07, 7"
International Conference on Zinc and Zinc Alloy Coated
Steel Sheet. Osaka, Japan, 2007,11(18/22): 659.

[7] Hiromasa Nomura, Yoshio Kimata, Corrosion resist-
ance of prepainted Zn—11% Al-3% Mg-0. 2% Si coated
steel sheet [ C]. Galvatech’ 04, 6% International Con-
ference on Zinc and Zinc Alloy Coated Sheet Steels.
Chicago, USA, 2004.4(4/8) . 763.

[8] Yoshio Kimata, Akira Takahashi, Corrosion resistance
of Zn-11% Al-3% Mg—-0. 2% Si Coated Steel Sheet
After Sheltered Outdoor Exposure Test in Miyakojima
[C]. Galvatech’ 07, 7" International Conference on
Zinc and Zinc Alloy Coated Steel Sheet. Osaka, Japan,
2007, 11(18/22): 586.

[9] Evy De Bruycker, Bruno C. De Cooman. Experimen-
tal Study and Microstructure Simulation of Zn—Al-Mg
Coatings [C]. Galvatech’04, 6™ International Confer-
ence on Zinc and Zinc Alloy Coated Sheet Steels. Chi-
cago, USA, 2004, 4(4/8): 723.

[10] Volovitch P, Allely C, Ogle K. Understanding corro-
sion via corrosion product characterization: 1. Case
study of the role of Mg alloying in Zn—Mg coating on
steel [J]. Corrosion Science, 2009(51) . 1251-1262.

{EE b : T AL —F% 63 5 114009
Tel. 0412 (6721 081)

E-mail: li_feng911@sina. com. cn



