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Table 1

coatings of various steel companies!'”

Composition of zinc-aluminum-magnesium alloy

Country Company w(Mg)/%  w(Al)/%
Japan Nisshin Steel 3.0 6.0
Nippon Steel &
Japan . 3.0 11.0
Sumitomo Metal
Korea Pohang 1.0-3.0 1.5-4.0
India Tata Steel 1.0-2.0 1.0-2.0
Australia BlueScope 1.0-2.0 47-57
Germany ThyssenKrupp 1.0 0
Luxembourg ArcelorMittal 3.0 3.5
China BaoSteel 2.0 55
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1 ZAMBE 2 b3t 5 M 45 79 ¥ FE-SEM 1)

Fig. 1 FE-SEM images of eutectic phase structure of ZAM coating!"*!: (a) Zn/MgZn,; (b) Zn/Al/MgZn,; (c) Enlarged Zn/Al/

MgZn, ternary structure in Fig. 1(b)
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Fig. 2 Microstructures of magnesium refining zinc grain®'!: (a) ZA5SMO0.5, 0.5%Mg; (b) ZASM1, 1%Mg; (c) ZASMI.5,

1.5%Mg; (d) ZASM2, 2%Mg
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Table 2 Main phase composition of coatings with “low medium aluminum” and “high aluminum” content

Main phase composition of coating

Type of coating w(Al/%
“Low and medium aluminum” zinc-aluminum- 11
magnesium coating
“High aluminum” zinc-aluminum-magnesium S0-55

alloy coating

Zn-rich phase, MgZn,/Zn binary eutectic phase, MgZn,/Zn/

Al ternary eutectic phase

Al-rich phase; Zn-rich phase; MgZn, phase
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Serial No. Name Abbreviation Chemical formula
M(IT) M(IIT) (A™)m(OH )n-zH,0
1 Layered double hydroxide LDH (Protective) M(II):ZnZi Mg ; M(IID)=AI*
A=CO3, CI,S0,*
2 Simonkolleite ZHC (Protective) Zny(OH),Cl,"H,0
3 Zinc hydroxysulfate ZHS (Protective) Zn,(OH)(SO,'nH,0, n=3-5
4 Hydrozincite HZ (Protective) Zn4(OH)((CO,),"H,0
5 Zincite ZnO ZnO
6 Zinc hydroxide Zn(OH), Zn(OH),
7 magnesium hydroxide Mg(OH), Mg(OH),
8 Aluminum hydroxide Al(OH), Al(OH),
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Fig.5 Schematic dlagram of reaction process!'® 3
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Research progress on relationship between alloy phase and
corrosion resistance in Zn-Al-Mg coating

ZOU Jian-guo"? LU Lin"?

(1. National Material Corrosion and Protection Data Center, University of Science and Technology Beijing,
Beijing 100083, China;
2. Institute for Advanced Materials and Technology, University of Science and Technology Beijing,
Beijing 100083, China)

Abstract: With the deterioration of the service environment of materials, Zn-Al-Mg (ZAM) coatings have been
received widespread attention due to their excellent corrosion resistance. From the perspective of alloying
elements, this article discussed its influence on the formation of alloy phases in ZAM and even the corrosion
resistance of the coating and its mechanism of action. At the same time, through the summary of the corrosion
behavior of ZAM in the atmosphere, the corrosion mechanism of the coating was explained from the perspective
of corrosion products. It was generally believed that MgZn, was preferentially corroded as an anode, thereby
generating Mg?" and Zn*". Mg?" can inhibit the pH increase of the corrosive environment, thereby preventing the
protective corrosion product (Zny(OH),Cl,-H,O) from transforming to the non-protective corrosion product (ZnO)
at high pH scale. The production of Zn*" is more conducive to the formation of protective corrosion products
(LDH; double-layer hydroxide). However, the current research still has certain shortcomings. Especially, the
corrosion mechanism caused by the complex phase structure in the ZAM coating with high aluminum content is
still unclear. These are the focus of future research on ZAM coatings.
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