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Abstract: This study focuses on Mg-1.5In-0.2Ca-xZn alloys. As-cast alloys with different mass fractions of
Zn (0.25%,0.5%,1.0%, 1.5%, and 2.0%) are prepared by gravity casting. The influence of Zn mass
fractions on the microstructure , corrosion resistance, and discharge performance of the alloys is investigated.
Based on the alloy with the optimal Zn mass fraction screened out, the regulation mechanism of extrusion
temperatures (375,400, 425 °C) on its performance is studied. The results show that when the Zn mass
fraction is 0.5%, the as-cast alloy has the lowest area fraction of secondary phases and the strongest
discharge activity. Its energy density reaches 1948.14 Wh-kg ' at current density of 10 mA-cm > After
extrusion at 400 °C, the alloy undergoes complete dynamic recrystallization. The grain size is refined to
8.5 pm, forming a uniform microstructure. At current density of 10 mA-cm ?, its energy density increases
to 2193.37 Wh-kg ' and the anodic efficiency reaches 69.46 %.
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Fig.1 SEM images of as-cast Mg-1.5In-0.2Ca-2Zn(2=0.25%,0.5%,1.0%,1.5%,2.0% ) alloys(a)-(e),

and bar chart of second phase area fraction and grain size (f)
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Fig.2 XRD patterns of as-cast Mg-1.5In-0.2Ca-xZn alloys(a) ,and TEM images of as-cast Mg-1.5In-0.2Ca-0.5Zn alloy,

the SAED pattern of the corresponding spot is shown in the upper right corner(b), (c)
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Table 1 Elements contents of each spot in Fig.2
(atom fraction/ %)

Point Mg Ca Zn In
A 37.35 17.06 44.81 0.78
B 44.27 33.98 2.58 19.17
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Fig.3 EDS mapping images of as-cast Mg-1.5In-0.2Ca-2Zn (¥=0.25,0.5,1.0,1.5,2.0% ) (a)-(e)
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Fig.4 Electrochemical properties of as-cast Mg-1.5In-0.2Ca-aZn alloys

(a)open circuit curves; (b)polarization curves; (¢)bar charts of corrosion potential E,

(d)impedance fitting curves; (e)equivalent circuit diagram; (f)bar charts of charge transfer resistance R,, and film resistance R;

and current I,

corr corr?
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Table 2 Fitted EIS data of as-cast Mg-1.5In-0.2Ca-2Zn alloys
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(a)I mA-cm %;(b)10mA-em 2;(c)20 mA-em™ %;(d)50 mA-cm 2
Fig.5 Discharge curves of as-cast Mg-1.5In-0.2Ca-xZn alloy anodes in 3.5% NaCl solution at different current densities

(a)ImA-em %;(b)10mA-em 2;(c)20 mA+em %;(d)50 mA-cm 2
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