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Abstract In the present study, the effect of Ca additions on the ignition and combustion behaviors of Mg alloys has been
investigated. Cracks and inclusions were observed at the free surface and interior in as-cast pure magnesium but not in Ca-
bearing Mg alloys. There was a tendency that ignition temperature rapidly increased with increasing Ca content in Mg-Ca
alloy. Saturated composition for increasing of ignition temperature was related with solid solubility of Ca in Ca-bearing Mg
alloys. The protective oxide layers, MgO, could also be found on the combustion surface of Ca-bearing magnesium alloy.
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Fig. 1. Surface morphologies of Mg-xCa alloy ingots as-casted.
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Fig. 2. Microstructures of Mg-Ca alloy ingots (a) pure Mg (b) Mg-1.5 wt%Ca, and (c) Mg-3.0 wt%Ca.
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Fig. 3. Ignition temperature variation of Mg-Ca alloys with Ca
amount.
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Fig. 4. Ignition and combustion of molten Mg-1.5 wt%Ca alloy: (a) Room temp., (b) 750°C, 0 min, (c) 750°C, 15 min, (d) 750°C,
20 min, (e) 750°C, 25 min, (f) 750°C, 38 min, (g) 750°C, 48 min, and (h) cooled.
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