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Abstract

In this study, the Zn-Mg alloy coatings with various Mg contents were deposited using an unbalanced
magnetron sputtering process. Their surface microstructure, chemical composition, phase, and corrosion prop-
erty were investigated. The microstructure of the Zn-Mg coatings changed from porous microstructure to
dense one with increasing Mg contents in the coatings. As Mg contents in coatings increased, intermetallic
phases such as Mg,Zn,,; and MgZn, were detected from X-ray diffraction (XRD) results. The corrosion resistance
of the Zn-Mg alloy coatings was investigated quantitatively using electrochemical impedance spectroscopy

(EIS) measurement with 3.5% NaCl solution. The results of EIS measurement showed that the charge transfer
resistance and the phase angle of the Zn-Mg alloy coatings were increased from 162.1 Q-cm’to 558.8 Q-cm

2

and from about 40° to 60° with increasing Mg contents from 5.1 wt.% to 15.5 wt.% in the coatings. These
results demonstrate that the Zn-Mg coatings with increasing Mg contents showed an enhanced corrosion resis-

tance.
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Fig. 2. FE-SEM images showing the surface morpho-
logies of Zn-Mg coating with various Mg con-
tents.
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Fig. 3. XRD patterns of Zn-Mg coating with various Mg
contents.
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Fig. 4. Nyquist plot of Zn-Mg coating with various Mg
contents.
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Fig. 5. Bode phase angle plot of Zn-Mg coating with
various Mg contents.
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Table. 1. Impedance spectroscopy parameters fitted by equivalent circuit.

Compocsgl?(t)lrrll%“’t-%) Ry(@om’) Yoe (S-sec“/cglcz) R, (€em’) Yoa (S'sec“/c::;) | ny R (enr)
Zn-5.1Mg 7.714 0.0075 0.6633 86.7 0.0098 0.7878 162.1
Zn-8.9Mg 7.989 0.0026 0.7456 126.8 0.0063 0.5577 246.3
Zn-10.5Mg 7.273 0.0015 0.7740 67.2 0.0018 0.1918 445.5
Zn-15.5Mg 7772 0.0009 0.7777 389.8 0.0022 0.2992 558.8
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