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Effects of Minor Alloying Elements on the Mechanical Properties and
Formability of Mg-3%2Zn-0.5%Sn Base Sheet Alloys
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Division of Advanced Materials Engineering, Hanbat National University, Daejeon 305-719
*Advanced Materials Development Center, Korea Institute of Industrial Technology, Incheon 406-800

Abstract A variety of minor alloying elements such as Zr, Sr, Y, and Gd were added to Mg-3%Zn-0.5%Sn base
alloy to form various fine precipitates and their effects on the microstructure, tensile properties, and sheet metal
formability were investigated. Various very fine precipitates along with fine second phases were observed by the
additions. It was found that Zr or Gd additive has a role to suppress the grain coarsening of alloy sheets during
the hot working process. The Zr-added alloy showed the highest tensile elongation at 250°C whereas the Gd-
added alloy exhibited the best sheet metal forming characteristics in terms of CCV (conical cup value) and spring-
back tendency.
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Table 1. Chemical compositions of alloys (Wt%)
Alloys Zn Sn Zr Sr Y Gd Mg

Base 2.45 0.38 - - - - balance
Zr-added 2.73 0.21 0.14 - - - "
Sr-added 2.68 0.34 - 0.15 - - "
Y-added 2.70 0.31 - - 0.33 - "
Gd-added 2.77 0.34 - - - 0.42 "
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Fig. 1. SEM micrographs of Mg-3%Zn-0.5%Sn based alloys showing various second phases: (a) Mg-Sn-(Zr) phase in
0.2%Zr-added, (b) Mg-Sn-(Sr) phase in 0.2%Sr-added, (c) Mg-Sn-Y phase in 0.5%Y-added, (d) Mg-Gd-(Sn) phase in

0.5%Gd-added.
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Fig. 4. TEM micrographs of fine Mg-Gd phases found in the 0.5%Gd-added alloy.
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Fig. 5. Grain size variations of Mg-3%Zn-0.5%S5n based
alloys during the hot working process.
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Fig. 6. Grain size and microhardness variations of Mg-
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Fig. 7. Tensile properties of Mg-3%Zn-0.5%Sn based
alloys: (a) at room temperature, (b) at 250°C.
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