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Table 1 Chemical composition of wrought magnesium alloy (/%)
Alloys Al Zn Mn Ca Cu Fe Si Mg
AZ31 2.5~3.5 0.6~1.4 0.2~0.3 - 0.05 0.01 0.1 Bal
AZC3101 2.5~3.5 0.6~1.4 0.2~0.3 0.07~0.12 0.05 0.01 0.1 Bal
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Fig.3 Microstructure of magnesium alloys as cast: (a) at ingot border of AZ31 (DCC), (b) at ingot center of AZ31 (DCC), (c) at ingot
border of AZ31 (EMC), (d) at ingot center of AZ31 (EMC), (e) at ingot border of AZC3101 (DCC), (f) at ingot center of AZC3101
(DCC), (g) at ingot border of AZC3101 (EMC), and (h) at ingot center of AZC3101 (EMC)
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Table 2 Mechanical properties of ingots in different

conditions
. AZ31 AZ31 AZC3101 AZC3101
Properties
(DCC) (EMC) (DCC) (EMC)
UTS/MPa 181 192 185 210
Elongation 10.5 11.9 13.2 19.8
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Fig.5 EPMA image of the AZC3101 alloy (EMC): (a) image of

phase and (b) distribution of Ca
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Effects of Microalloying of Ca and Electromagnetic Field on the AZ31 Magnesium Alloy

Ren Zheng, Zhang Xingguo, Pang Lei, Zhang Tao, Sui Li, Jin Junze
(Dalian University of Technology, Dalian 116024 , China)

Abstract: The continuous castings of wrought magnesium alloy AZ31 with or without the effects of electromagnetic field and Ca
microalloying were investigated, and the appearances, microstructures and mechanical properties were compared. The results show that the
ingots with the electromagnetic field casting (EMC) and Ca microalloying have smooth surface, and the defects, such as segregation,
trapped oxide can be eliminated on the ingot surface. Through EMC and Ca microalloying, the microstructure is improved and the grain in
the border and center of the ingot has a same size, the f-Mg;7Al;; phases with the shape of dot and approximate dot distribute in the basal
body uniformly. The yield strength and elongation increase by 15% and 90%, respectively, for the ingot with EMC and Ca microalloying
compared to the ingot without EMC and Ca microalloying.

Key words: AZ31; Ca microalloying; electromagnetic field
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