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Melt Protection Property and Ignition Resistance Property of
CaO added AZ91D Mg Alloy
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Abstract

SFe gas that is used as a protective cover gas for Mg and Mg alloys during melting and casting has extremely high greenhouse
effect. CaO added Mg alloys could maintain their original mechanical properties and original abilities such as fluidity and hot tear-
ing susceptibility. The ignition temperature increased with increasing CaO addition under ambient atmosphere and nitrogen atmo-
sphere. The minimum amount of SFs gas decreased by 0.13 wt%CaO added AZ91D Mg alloy in the sealed condition.
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Table 1. The chemical compositions of CaO added AZ91D Mg alloys.
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Fig. 1. Microstuctures of (a) AZ91D, (b) AZ91D-0.04wt%CaO, (c)
AZ91D-0.13wt%Ca0 and (d) AZ91D-0.29wt%CaO.
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Fig. 2. Dependence of hardness of CaO added AZ91D Mg alloy at
the given temperatures.

Al Zn Ca Mn Si Fe Cu Ni Mg
1 8.9 0.73 0.04 0.28 0.03 0.001 0.001 0.0003 Bal.
2 89 0.73 0.05 0.28 0.03 0.001 0.001 0.0003 Bal.
3 8.9 0.73 0.13 0.28 0.03 0.001 0.001 0.0003 Bal.
4 8.9 0.73 0.29 0.28 0.03 0.001 0.001 0.0003 Bal.
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Fig. 3. Elements mapping of EPMA results for AZ91D-0.29wt%CaO
Mg alloy: (a) Mg, (b) Al (¢) Ca and (d) O.
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Fig. 4. Experimental results of ignition temperatures in CaO added
AZ91D Mg alloys under an ambient and nitrogen atmosphere.
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Fig. 5. Melt protection properties of different sealing condition and
melt temperatures for CaO added AZ91D Mg alloys : (a)
680°C and (b) 720°C.
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