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The study of the role of Mg content in microstructure of
Zn-1.6Al-xMg alloy coatings

Jin Yonggqing', Guo Taixiong’, Dong Xueqiang’, Deng Han'

(1. Cold Rolling Plant of Panzhihua Steel & Vanadium Co., Ltd, Panzhihua 617000, Sichuan, China; 2. Pangang Group
Research Institute Co., Ltd, Panzhihua 617000, Sichuan, China)

Abstract: The Zn-1.6Al-xMg alloy coating steel sheets with different Mg content were prepared by hot
dip galvanizing simulator, and the microstructure of coatings was analyzed using XRD, SEM and EDS.
The results indicate that all the microstructures of Zn-1.6Al-xMg coatings are composed of massive Zn-
rich phases, Zn/MgZn, binary eutectic structures, fine Zn/Al/MgZn, ternary eutectic structures, and a
few dotted Al-rich phases. However, the volume fraction of Zn-rich phases and ternary eutectic struc-
tures decreases with the increase in Mg content of coatings, while the volume fraction of binary eutectic
structures increases. Furthermore, the dotted Al-rich phases gradually transform to banded structure. As
for the cross section, the microstructure of coatings shows that the ternary eutectic structure decreases,
while the binary eutectic structure increases with the increasing Mg content.
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Table1 Composition of Al and Mg in Zn-Al-Mg coating
solution for test

H#5/% /%
TERUA
Al Mg Al Mg
Zn-1.6Al-1.3Mg 1.6 1.3 1.6 1.32
Zn-1.6Al-1.6Mg 1.6 1.6 1.58 1.59
Zn-1.6Al1-2.0Mg 1.6 2 1.63 2.01
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Fig. 1 Hot dip galvanizing simulator
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Fig.2 Test process of Zn-Al-Mg hot dip galvanizing
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Fig.3 Zn-Al-Mg alloy hot dip galvanized steel plate sam-
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Fig. 4 XRD analysis of Zn-1.6Al-1.6Mg coating surface
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Fig. 5 SEM and EDS analysis of Zn-1.6Al-1.6Mg coating
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Fig. 6 SEM and EDS analysis of cross-section of Zn-1.6A1-1.6Mg coating

2.3 Mg FEAHMUREHREE A SRR IA L%
e 53t

AR EAE A 4y i 1.6% i), B Mg &
Ak, RS R R 4140 SEM JE SRR S,
RE 7 R, #ACkE, Mg S8 1.3% ~ 2.0%
Ak R BB T — U B = AT 22 AR,
Zn-Al-Mg 882 Mg 118 52 BRI, — A
it 3%) B, PR R E Zn M, Zn/MgZn, — T
AL, Zn/MgZny/Al =0 A LU Al AHZH

WMo AR, Mg & 88 1.3% i), 352 £ m =

¢
50 [im

(a) Zn-1.6Al-1.3Mg

(b) Zn-1.6Al-1.6Mg
7 Mg SEXT 1.6%Al $H4REE R RN

ML AR 82 5 R H AU —F, 25 4ER
Toudt AT B THURE Zn MHZ1E], & AL

R RS AT AR A R Y Mg & a5 )
1.6% W}, W] LLW] S A i 9% )2 3R 1 Zn/MgZn,/Al
JCHE A SURIBOR & Zn A AR FR 0 B b, AR
N}, Zn/MgZn, — oot fhAL UGN, & AL R
TR 3G s Y Mg & 534 0 2 2.0% B, 8% 2 R
Zn/MgZn, — ot 2 2R/ N R 3 Btk — 2P 3
i, T) IR B 25 HOIR & Zn AH A R /N R B 43 %k
/N

(c) Zn-1.6A1-2.0Mg

e

Fig. 7 Effect of Mg content on surface structure of 1.6%Al Zn-Al-Mg coating



H5H

K, 55 Mg S RXT 1.6%Al FEREE S U2 H LU - 195 -

K8 i & i e AR 1 2> &1 1.6% N, B
Mg & AL 2 #K0m SEM B SRS R . T
W, B Mg & iA7E 1.3% ~ 2.0% S P34, 452

(a) Zn-1.6Al-1.3Mg

(b) Zn-1.6Al-1.6Mg

I LU P YR E Zn M SRR AR, T Zn/Mg-
Zn, ek A AL U PR BRLAr B0 K, () B Bl
Zn/MgZn,/Al =TS ZURFR I8N

(c) Zn-1.6A1-2.0Mg

8 Mg 2EX 1.6%Al $HRZHEEEE ALY
Fig. 8 Effect of Mg content on the section structure of 1.6% Al Zn-Al-Mg coating
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