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Effects of Ca Addition on Grain Refinement and Mechanical
Properties of AZ31 Magnesium Alloy
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Abstract

Effects of Ca addition on grain refinement, microstructure and mechanical properties of AZ31 Mg alloy were investigated.
Due to Ca addition to Mg alloy (AZ31), the microstructure was refined, the quantity of Mg;,Al,, phase was reduced, and new
Al,Ca phase was formed. The tensile property of AZ31 was increased with the minor addition of Ca, but was decreased rapidly
over 0.2 wt.% of Ca content. The Al,Ca phase was considered to be detrimental to the mechanical property of AZ31 Mg alloy.
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Fig. 1. Macrographs of (a) AZ31, (b) AZ31+0.2Ca, (c¢) AZ31+0.6Ca, (d) AZ31+1.0Ca.

Table 1. Chemical compositions of AZ31 Mg alloys (wt.%)

Al Zn Mn Si

Fe Ni Cu Mg

3.35 0.85 0.41 0.028

0.0018 0.01 0.0041 Bal.
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Fig. 2. Relationship between grain size and Ca content.
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Fig. 3. SEM image of AZ31 added with different amounts Ca. (a) AZ31 (b) AZ31+0.2Ca (¢) AZ31+0.6Ca (d) AZ31+1.0Ca
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Fig. 4. X-ray diffraction analysis of AZ31+1.0Ca
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Fig. 5. Microstructure variation of AZ31+1.0 Ca. The samples were homogenization treated at 380°C for (a) as-cast, (b) 1 hour, (c)

2 hours, (d) 6 hours, (¢) 10 hours.
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Fig. 6. Tensile properties of AZ31 added with different
amounts of Ca.
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Fig. 7. Tensile fracture surface morphologies (SEM) of (a) AZ31, (b) AZ31+0.2Ca, (c) AZ31+0.4Ca, (d) AZ31+0.6Ca, (c)

AZ31+0.8Ca, (d) AZ31+1.0Ca.
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