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Microstructures and Mechanical Properties of AZ31-(0~0.5%)Ca Alioys
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Light Material Team, Advanced Material R&D Center, Korea Institute of Industrial Technology, 994 Dongchun-
dong, Yeonsu-gu, Incheon 406-130, Korea

Abstract Influences of Ca addition on microstructure and room temperature mechanical properties have been
studied for AZ31(Mg-3%Al-1%2Zn-0.2%Mn)-(0~0.5)%Ca wrought alloys, based on experimental results from met-
allography, X-ray diffractometry and mechanical tests. Yield strength, ultimate tensile strength and hardness of the
alloys increased remarkably with increasing Ca content, whereas elongation was deteriorated continuously.
Microstructural examination revealed that Ca addition efficiently refined grains of a(Mg) phase and that some of
the Ca dissolved in B(Mg,,Al;,) precipitates. The former and the latier facts are thought to be responsible for
improved strength and loss of ductility of the AZ31+Ca wrought alloys, respectively.
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Table 1. Chemical compositions of experimental alloys
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Fig. 1. XRD patterns of AZ31+Ca wrought alloys :
(a) AZ31, (b) AZ31+0.25%Ca and (c) AZ31+0.50%Ca.

Chemical composition (wt.%)
Alloy
Al Zn Mn Ca Mg
AZ31 2.71 0.93 0.11 - bal.
AZ31+0.25%Ca 2.83 0.97 0.12 0.32 bal.
AZ31+0.50%Ca 2.88 0.89 0.14 0.52 bal.
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Fig. 2. Optical micrographs of AZ31+ Ca wrought alloys :
(a) AZ31, (b) AZ31+0.25%Ca and (c) AZ31+0.50%Ca.
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Fig. 3. Change in average grain size with Ca content in
AZ31+Ca wrought alloys.
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Fig. 4. Secondary electron image of AZ31+0.50%Ca
wrought alloy and chemical composition of the marked
precipitate obtained by EDS.
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Fig. 5. Stress-strain curves at room temperature of
AZ31+Ca wrought alloys.
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Table 2. Yield strength(YS), ultimate tensile strength(UTS), elongation(EL) and hardness of AZ31 +Ca wrought alloys.

Alloy YS(MPa) UTS(MPa) EL(%) Hardness(Hv)

AZ31 176 283 13.5 73.0
AZ31+0.25%Ca 272 312 85 83.9
AZ3140.50%Ca 301 328 39 88.7
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