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Abstract

In this study, effects of CaO and Ca addtions on microstructure and ignition resistance of pure Mg were investigated. With
increasing Ca and CaO contents, the grains in Ca and CaO added Mg were refined and ignition temperatures of CaO and Ca added
Mg increased, too. As a result of phase analysis, CaO seemed to be reduced to Ca. Mg,Ca phase was formed even in 0.1 wt%CaO
added pure Mg by reduction mechanism, while Mg,Ca phase was formed in over 1.35 wt% Ca added pure Mg. Thermodynamical
consideration for the reduction mechanism of CaO in pure Mg was carried out.
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Table 1. The chemical compositions of (a) Ca and (b) CaO added

Mg.
(@
added (wt%Ca) 0.1Ca 0.5Ca 1.0Ca 2.0Ca
measured (wt%Ca) 0.14 0.40 1.02 1.94
()
added (wt%CaO) 0.1Ca0  0.5Ca0  1.0Ca0 2.0CaO
measured (wt%CaO)  0.10 0.35 0.82 1.67
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Fig. 1. Microstuctures of Ca added Mg, (a) Mg-0.14 wi%Ca, (b) Mg-0.40 wt%Ca, (c) Mg-1.02 wt%Ca, and (d) Mg-1.94 wt%Ca.
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Fig. 2. Microstuctures of CaO added Mg (a) Mg-0.10 wt%CaO, (b) Mg-0.35 wi%CaO, (c) Mg-0.82 wt%Ca0, and (d) Mg-1.67 wt%CaO.
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Fig. 3. Results of Rockwell hardness (HR15T) test in Ca and CaO

added Mg.
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Fig. 4. Results of ignition test under an air atmosphere in Ca and
CaO added Mg.
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Fig. 5. Results of ignition test under a nitrogen atmosphere in Ca
and CaO added Mg:
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Fig. 6. EPMA results of Mg-1.94wt%Ca, (a) image, (b) Mg, (c) O, and (d) Ca.
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Fig. 7. EPMA results of Mg-1.67wt%CaO, (a) image, (b) Mg, (c) O, and (d) Ca.
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Fig. 8. XRD results of (a) Mg-1.94 wt%Ca and (b) Mg-1.67wt%CaO.
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At 1000K

Mg()+305(8) = MgO(s)

AG 905 = ~492.858kJ/mol )

CaO(s) = Ca(s) + %Oz(g)

AGpgox = +531.087kJ/mol 2
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