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Surface analysis of spangles on batch hot-dipped Zn-0. 05AI1-0. 2Sb alloy coatings
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ABSTRACT The surface morphology and segregation of spangles on a batch hot-dipped Zn-0. 05AI1-0. 2Sb alloy coating were investi—
gated by scanning electron microscopy ( SEM) atomic force microscopy ( AFM) energy dispersive spectroscopy ( EDS)  X-—ay dif-
fraction analysis ( XRD) and X-ray photoelectron spectroscopy ( XPS) . It is found that the coating surface usually exhibits three kinds
of spangles: shiny feathery and dull spangle with the surface roughness and segregation of Al and Sb increasing in turn. Electrochem—
ical impedance spectroscopy ( EIS) tests show that their corrosion—resistances decrease in turn. On the coating surface acicular -
Sh,Zn, precipitates from the segregated Sb and Al mainly exists as Al,O; in the oxide film of the Zn coating. The above phenomena
were discussed by a crystal growth model of spangles and the Zn-Sb phase diagram.
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Table 1 Chemical composition of the steel sheet %
C Si Mn P S Fe
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Fig.1 Appearance of a batch hot-dipped Zn-0. 05A1-0.2Sh alloy
coating: 1 —shiny spangle; 2 —feathery spangle; 3 —dull spangle
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Fig.2 SEM image of three kinds of spangles
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Fig.3 AFM images of the surfaces of shiny (a) feathery (b) dull (¢) spangles
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Table 2 Contents of Sb and Al on the surfaces of spangle samples
%

Al Sh
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Fig.4 XRD pattern of the surface of a dull spangle
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Fig.5 BSE images of particles in the shiny ( a) and feathery ( b) zones
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Fig.6 General XPS spectra acquired on the surface of the coating sputtered for Os (a) and 130s ( b)
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Fig.7 High resolution XPS spectra of Ols and Sb3d of the Zn—0. 05A1—0. 2Sb coating sputtered for Os (a) and 130s ( b)
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Fig.8 High resolution XPS spectra of Al2p of the coating sputtered

for different time periods
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Fig.9 ZnLMM Auger spectra of the coating sputtered for different

time periods
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Fig. 10 Bode plot of EIS results of spangle samples in a 5% NaCl so—
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