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Tab. 1 Composition of zinc-aluminum-magnesium-silicon alloy

wy /%
F5 Si Al Mg Zn
1 0.2 11 1 Ak
2 0.2 11 2 NS
3 0.2 11 3 R
4 0.2 11 4 N
5 0.2 11 5 Fie
6 0.2 9 3 Ak
7 0.2 10 3 NS
8 0.2 12 3 R
9 0.2 13 3 AhE
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Tab. 2 Energy spectrum analysis results of points 1-5 in

Fig. 1 (¢) at%
XA Zn Al Mg Si AH
1 5548 4452 - AR
2 9468 532 - AR
3 - - 66.79  33.21 Mg,Sitf
4 636  90.40  3.24 v Y
5 91.52 29 5.58 =tk

(d) 4% Mg

(e) 5% Mg
1 FEIMg&EZn-11%Al-x%Mg-0.2%SiE £ A EIHR
Fig. 1 Solidification microstructures of Zn-11%Al-x%Mg-0.2%Si alloys with different Mg contents



Vol.75 No.2 2026

FOUNDRY ﬁ @,‘S%

MgZn, = oH AR ; BHEAKNERRERELRFR
AIRERS, WMAUMgZn, —TtHRE0 ., B2
XRDOMEEREHIA T Zn-11%A1-3%Mg-0.2%SiE S H
Al-fecfB . Zn-heptEFIMgZn,#B28A% . HHFMg,SiHIAEL
E3%LAT, R FXRDRVKGNUMRIR, FEXRDAHHNAH
ko XELERSEIR—EY,

1500
104y
& 50
23
1-dn
e
2-Al
I I i
3Mgdng
H..J_...rlll ....L_..._.1..a.._ T
30 40 50 &0 70

2T}

B2  Zn-11%Al1-3%Mg-0.2%Si& £HIXRDEE
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Fig. 4 DSC curves of Zn-11A1-3Mg-0.2Si alloys heated and
cooled at a rate of 20 “C/min
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Fig. 3 Solidification microstructures of Zn-x%Al-3%Mg-0.2%Si alloys with different Al contents
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Influence of Variations in Magnesium and Aluminum Contents on the
Solidification Microstructure of Zinc-Aluminum-Magnesium-Silicon Alloys

ZHAN Yang-fang

(Technology Center, Zhuzhou Smelter Group Co., Ltd., Zhuzhou 412007, Hunan, China)

Abstract:

The Zn-11%A1-3%Mg-0.2%Si alloy coating exhibits excellent corrosion resistance. In order to clarify the
microstructural characteristics of alloys with nearby ingrediants of this composition, this study investigated
the solidification microstructures of Zn-Al-Mg-0.2%Si alloys with Al and Mg contents in the ranges of 9%-
13% and 1%-5%, respectively. The results show that the solidification microstructures of these alloys mainly
consist of primary Al-fcc phase, Zn-hcp phase, Al/MgZn, binary eutectic, Zn/Al/MgZn, ternary eutectic
structure, and Mg,Si phase. When the Mg content is 3%, the Zn-11%A1-3%Mg-0.2%Si alloy exhibit the
highest proportion of Al-fcc phase, the most uniform distribution of Al/MgZn, binary eutectic and Zn/Al/
MgZn, ternary eutectic, and the smallest Mg,Si phase size. As the Al content increase, both the Al-fcc and Zn-
hep phases in the Zn-(9-13)%A1-3%Mg-0.2%Si alloys gradually coarsen and increase in quantity, while the
proportion of eutectic structures decrease and show a tendency to coarsen.
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(%%, x| 4%, ldh@foundryworld.com )



