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Abstract In this study, the influence of heat treatment and Ca contents on the electrochemical behavior was
investigated. Mg-Ca alloys, i.e., Mg-0.22wt%Ca, Mg- 0.56wt%Ca, Mg-1.31wt%Ca are prepared by ingot metal-
lurgy. As-cast Mg-Ca alloys exhibited better electrochemical properties than pure Mg. Especially, Mg-0.22wt%Ca
alloy improves its anode efficiency up to 62% and lowers the OCP up to -1.72VSCE. Microstructure and XRD
pattems of Mg-Ca alloys show that additive Ca element is mainly solid-solutioned. While, the others show the
microstructure and XRD pattern with large Mg,Ca at grain boundary. To assess the effect of heat treatment on
the as-cast Mg-alloy, the specimens were heat treated at 200°C for 2 hours under CO, gas atmosphere. Although
corrosion properties of Mg-Ca alloys are somewhat deteriorated by heat treatment at 200°C Mg-0.22wt%Ca alloy
with uniformly distributed nano-sized Mg,Ca phase in a-Mg matrix show still better corrosion properties than pure
Mg specimen.
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Table 1. Chemical composition analysis of Mg-Ca alloys (unit: wt%)

¥ Mn Ca Al Zn Fe Si Ni Cu Mg

Ag
Pure Mg 0.0022 | 0.0022 | 0.0027 | 0.003L | 0.0017 | 0.013 | 0.0001 | 0.0013 | bal
Mg02wi%Caalloy | 00022 | 022 | 0.0059 | 0.0087 | 0.0022 | 0.013 | <0.0005 | 0.0028 | bal
Mg.06wt%Caalloy | 00022 | 056 | 0.0077 | 0.0085 | 00027 | 0.011 | <0.0005 | 0.0028 | bal
Mg 13wi%Caalloy | 00022 | 131 | 0.0069 | 0.0085 | 0.0025 | 0.013 | 0.0005 | 0.0028 | bal
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Fig. 1. Optical Micrograph of Mg-Ca alloys. (a) Pure Mg (b) Mg-0.22%Ca alloy (c) Mg-0.56%Ca alloy (d) Mg-1.31%Ca
alloy.
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Fig. 3. Open circuit Potential of Mg-Ca alloys after
galvanostatic test for 14days.
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Fig. 2. TEM micrograph for the formation of Mg,Ca in Mg-Ca alloys. (a) Mg-0.22%Ca alloy (b) Mg-1.31%Ca alloy (a
arrow in Fig. 1(d)).
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Fig. 4. Anode efficiency of Mg-Ca alloys.
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Fig. 5. XRD spectrum of Mg,Ca compound produced by
a mole ratio of 2:1, which shows only the pattern of
Mg,Ca compound.
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Fig. 6. TEM micrograph of Mg-Ca alloys after heat
treatment at 200°C.

(a) Nano-sized Mg,Ca phase in Mg-0.22%Ca alloy

(b) Enlarged TEM image for the rectangle in Fig. 6 (a)
(c) Coarse Mg,Ca phase at grain boundary in Mg-
1.31%Ca alloy.
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