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Solidification microstructure of Zn-(0—6.0%)Al1-4%Sb alloys used
for hot-dip galvanizing

PENG Shu', LU Jin-tang', CHE Chun-shan', WANG Xin-hua’

(1. School of Materials Science and Engineering, South China University of Technology, Guangzhou 510640, China;
2. Guangzhou Institute of Special Device, Guangzhou 510180, China)

Abstract: The solidification microstructures of Zn-xAl-4.0%Sb (x=0, 0.5%, 1.0%, 2.0%, 4.0%, 6.0%) master alloys used
for hot-dip galvanizing were examined by means of scanning electron microscopy (SEM), backscattered electron imaging
(BSE), energy dispersive spectroscopy (EDS) and X-ray diffractrometry (XRD). The effects of cooling rate (0.04, 1.06
and 36  /s) on the microstructures of the alloys were investigated. The results show that the solidification microstructure
of Zn-4%Sb alloy is composed of proeutectic phase (B-SbsZn, or {-Sb,Zn3) and eutectic (B-Zn eutectic or {-Zn eutectic).
AISD particles exist in the microstructure when the alloy contains Al less than 1.0%, AlSb particles increases and SbZn
compounds decreases with the increase of the Al content. The SbZn compounds disappear and there is only AISb phase
on Zn matrix while the content of Al is up to 1.0% Al. When the content of Al is between 1.0% and 6.0%, the
solidification microstructure consists of Zn-Al hypoeutectic and AISb particles. The solidification microstructures of the
alloys are refined with the increase of cooling rate. The solidification microstructures of alloys are refined as the cooling
rate increases, and the eutectoid decomposition of metastable ( to B is restricted in water cooling.
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Table 1 Chemical composition of alloys %
Sb Al Zn
1 Zn-4.0%Sb 4.0 0

2 Zn-0.5%A1-4.0%Sb 4.0 0.5
3 Zn-1.0%A1-4.0%Sb 4.0 1.0
4 Zn-2.0%A1-4.0%Sb 4.0 2.0

5 Zn-4.0%A1-4.0%Sb 4.0 4.0

6 Zn-6.0%Al1-4.0%Sb 4.0 6.0
1.2
3
K
0.04 1.06 36 /s
1.3
XL-30-FEG (SEM  Philips
)
(BSE)  DX-4
(EDS EDAX )
D max/IITA X (XRD
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(a) (b)
1 Zn-4.0%Sb
Fig.1 Solidification microstructures of Zn-4.0%Sb alloy

2 1
Table 2 EDS analysis results for points marked in Fig.1

(b)
2 Zn-0.5%Al1-4.0%Sb
Fig.2 Solidification microstructure of Zn-0.5%A1-4.0%Sb alloy

W(Sb)/% W(Zn)/%
A 59.58 40.42 B-Sb3Zn,
B 0 100.00 n-Zn
o 0 100.00 n-Zn
D 59.12 40.88 B-SbsZny
E 54.94 45.06 {-SbyZn,
Al
2
Zn-0.5%A1-4.0%Sb 2
EDS 3 3 n-Zn
B—Sb3Zn4
&-SbyZn, AlSb Zn-
0.5%A1-4.0%Sb XRD 3 3
Zn
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Table 3 EDS analysis results for points marked in Fig.2
w(Sb)/%  W(AD/%  W(Zn)/%

A 59.64 0 40.36 B-SbyZny
B 81.37 14.80 3.83 AlSb
Cc 0 0 100.00 n-Zn
D 55.26 0 44.74 C-SbyZn;
E 79.88 11.59 3.54 AlSb
F 0 0 100.00 n-Zn
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Fig.3 XRD patterns of solidification microstructures of
Zn-0.5%Al1-4.0%Sb alloy
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