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Microstructure and Corrosion Resistance of a New Microalloying
Magnesium Alloy
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(1. College of Mechanical Engineering, Shenyang University, Shenyang 110044, China; 2. Key Lab of Electromagnetic
Processing of Materials, Ministry of Education, Northeastern University, Shenyang 110919, China)

Abstract: The industrial application of magnesium alloys is limited by poor corrosion resistance, and microalloying is a
crucial method for the cost-effective enhancement of this property. This study developed new magnesium alloys,
Mg-0.5Zn-0.4Mn-0.4Sm-0.4Al (alloy A) and Mg-0.5Zn-0.4Mn-0.4Sm-1.2Al (alloy B), by microalloying techniques. The
microstructures and corrosion resistance of these new alloys were investigated through scanning electron microscopy
(SEM), energy-dispersive spectroscopy (EDS), weight loss, and hydrogen evolution experiments. The results indicated that
both alloys consisted of an a-Mg matrix, a granular Mg, Sm; phase, and a dendritic Al;;Sm; phase. The Al;;Sm; phase is
enriched along the grain boundaries, whereas the Mg, Sm;s phase is dispersed within the grains. Compared with alloy A,
alloy B has a greater quantity of the Al;,Sm; phase, a smaller grain size, and improved corrosion resistance.
Key words: magnesium alloy; microalloying; corrosion resistance; Al;Sm; phase
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Tab.1 Design of the new alloy composition

(mass fraction/%)

Actual composition

Alloy code Nominal composition
Zn Mn Al Sm Mg
A Mg-0.5Zn-0.4Mn-0.4Sm-0.4Al 0.52 0.43 0.44 0.39 Bal.
B Mg-0.5Zn-0.4Mn-0.4Sm-1.2A1 0.47 0.44 1.18 0.42 Bal.
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Fig.1 Microstructure of the new alloy: (a, b) alloy A; (c, d) alloy B
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Tab.2 EDS point analysis of the precipitated phases in the new alloy
(atomic fraction/%)
Element
Area Identified phases
Mg Al Sm Mn Zn
A 82.54 15.63 1.83 Mg, Sm;
B 60.39 29.95 9.66 Al;;Sm;
C 69.82 21.32 6.11 2.75 Al;;Sm;
D 84.48 12.03 3.49 Mg, Sms
E 78.21 16.46 533 Al Sm;
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Fig.2 Diagram of corrosion of the new alloy in 3.5 wt.% NaCl solution: (a) hydrogen analysis-time curve; (b) weight loss corrosion rate
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Fig.3 Macroscopic and microscopic morphology of the new alloy after 30 h immersion in 3.5 wt.% NaCl solution to remove corrosion
products: (a, b) alloy A; (c, d) alloy B
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Fig.4 SEM images showing the morphology of the new alloy with corrosion products removed: (a) alloy A; (b) alloy B
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