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Development and application of hot-dip galvanized
zinc-aluminum-magnesium coating
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Abstract: Varieties of hot dip galvanized zinc-aluminum-magnesium coating were successfully commercialized over the
past two decades. The coating which is mainly composed of Zn Al Mg ternary alloy could be divided into three types:

low Al medium Al and high Al according to the range of Al content. Due to its high plane corrosion resistance and high
cut edge corrosion resistance it has been widely used in the construction and home appliances industries. Moreover its
use in the automotive industry is being gradually expanded in recent years because of its low and constant friction coeffi—
cient and less coating abrasion during press forming. The development of the zinc — aluminum-magnesium coating was
briefly reviewed the composition microstructure properties and applications were introduced and the future of the zinc—
aluminum-magnesium coating was also discussed.
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Table 1 Summary of commercialized zinc-aluminum-magnesium coating products and production lines

wy, /% Wy, /% /
SuperZinc” 4.5 0.1 1985
1 ( NSSMC) DymaZinc” 0.2 0.5 1999
SuperDyma” 11.0 3.0 2001 3
2 ( NISSHIN) ZAM"® 6.0 3.0 2000 4
3 ( Thyssenkrupp) ZM Ecoprotect” 1.0 1.0 2006 3
4 ( Voestalpine) Corrender” 2.5 1.5 2007 1
5 ( Tata Steel) MagiZinc® 1.6 1.6 2008 2
6 ( JFE) ECOGAL® 5.0 0.8 2008 1
7 ( Wuppermann) Wzm” 2.0 2.0 2009 2
8 ( Salzgitter) StronSal® 1.0~2.0 1.0~2.0 2010 1
9 ( ArcelorMittal) Magnelis” 3.5 3.0 2012 2
10 ( POSCO) PosMAC” 2.5 3.0 2012 1
11 ( Bluescope) Next Generation ZINCALUME® 55.0 2.0 2013 2
12 XLM 11.0 2.5 2014 1
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Table 2 Different standards of zinc-aluminum-magnesium coatings and its typical products
wyy /% wy, /% we /% wy, [ %
JIS G3323—2012 5~13 2~4
ASTM A1046—2014 5 ~13 2.4 ZAM” .SuperDyma” \ECOGAL® .XLM

ZM Ecoprotect® «Corrender” MagiZinc® .

EN 10346—2015 wy +wy, 1.5% ~8.0% . . . .
Wzm~ StronSal~ \Magnelis™ \PosMAC

ZM Ecoprotect  ~Corrender MagiZinc

VDA 239 - 100 1~3 1~2 o o
Wzm . StronSal
AS 13972011 47 ~57 1-~3 1~2 Next Generation ZINCALUME®
5~13 2~4 ZAM® .SuperDyma® \ECOGAL® .XLM
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Table 3 Microstructures of the coatings which mainly composed of Zn or Al
wyy /% wy, /%
GI 0.2 0 Zn
Galfan® 5 0 Zn/Al
Galvalume” 55 0 Al N Zn . Si
“ ” 1~3 1~2 Zn  \Zn/MgZn, “Zn/MgZn, /Al
“ ” 6.11 3 Al \Zn/MgZn, +Zn/MgZn, /Al
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Fig.4 Cross section microstructure of high aluminum

zinc-aluminum-magnesium coating
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Cross section microstructures of zinc-aluminum-magnesium coatings with different Al and Mg contents
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Fig. 3 Microstructures of zinc-aluminum-magnesium coating

Gal-

30% ~50% 7
15% ~33%
10
WBE: 20C
8 _—1_ gxﬂ;‘%ggkg% 1400 ,
o ‘\%ﬁ : 4R e
E 6
&
Wl
i 4
BN
2L
oLy \ = ]
GI HD Galfan ZAM SD AZ
nAIM;
5
Corrosion resistance of different coatings
Mg

49

Al Mg
Mg

27



300 100
o 7 GL N AZ 90
250 720 AM
; ) 80
& 1
= 200 | s
20 ! 60 s
W 150 ; 50 2
HE R 40 i
gg 100 % - 30 #
N 20
50 N
A 10
I\ NG PV SEPYS T\ ST S GIIPC\ S JRRy 0 |
N S R SR O
A A TROR oK (O PR(OREY
‘c,%%\@ TR (Kb it 5 QQ&QO
co© 3 \,PS) [N <X
Gl— y o IM— ;
AZ— ;. AM— o
6
Fig. 6 Coating weight reduction effect of different
zinc-aluminum-magnesium coatings
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Fig.7 Comparison of friction coefficient between
zinc-aluminum-magnesium coatings and galvanized

and electrogalvanized coatings
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Fig. 8 Baosteel s first coil of zinc-aluminum-magnesium coated automotive steel sheet
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Fig. 9 Rolled product made by Baosteel’ s color coated steel

sheet with zinc-aluminum-magnesium coating
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