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Determination of isothermal section of Mg-riched corner in

Mg-Sn-Y ternary system at 500
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Abstract: By equilibrated alloy method the phase equilibria relation and phase equilibria composition of the Mg-riched

corner in the Mg-Sn-Y ternary system at 500

were determined by XRD and SEM-EDS, thus the isothermal section of

this ternary system was constructed. The results show that four intermetallic compounds exist in equilibrium with the

a-Mg solid solution, i.e. Mg,Sn, MgSnY, Sn;Ys and Mgy, Ys. Therefore, three three-phase regions and four two-phase

regions are constructed. The solubility of Sn and Y in the a-Mg solid solution are 2.5%—3.9% and 1.1% (mole fraction),

respectively, but they can not be simultaneously soluted in a-Mg solid solution. In addition, about 3.6%—4.1% Mg is

detected in the Sn;Ys phase. Due to high thermal stability of the compounds such as MgSnY and Sn;Ys, it is thus

expected that the Mg-Sn-Y-based alloy could be a promising creep resistant alloy by appropriate alloy design and

processing.
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Table 1 Nominal compositions of designed Mg-Sn-Y alloys

(mole fraction, %)

Alloy x(Mg)/% x(Sn)/% x(Y)/%
MggoSnisYs 80 15 5
MggoSnsY s 60 25 15
Mg7oSnyY 1o 70 20 10
MggsSnsY o 85 5 10
MggoSnsY s 80 5 15

2
1 MggoSnisY's MgeoSnasYis
Mg70SnyY 10 500
3
2 3 500 XRD
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Fig.1 Microstructures of different alloys after heat-treatment
at 500 for 120 h: (a) MggoSn;sYs; (b) MgeeSnysYs; (c)
MgzoSna Y10
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Fig.2 XRD patterns of Mgg,Sn;sYs, MggSnysYs and

Mg7oSnyY o alloy after heat-treatment at 500  for 120 h
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Table 2 Equilibrium phase constituents and compositions in

Mg-Sn-Y ternary system at 500

Equilibrium phase Equilibrium phase
Alloy ] composition/%
constiuent

x(Mg)  x(Sn) x(Y)

MggoSnisY's o-Mg 97.4 2.6 0

Mg,Sn 66.0 34.0 0
MgSnY 31.6 32.8 35.6

MgeoSnosY s o-Mg 97.4 2.6 0

Mg,Sn 65.6 34.4 0
MgSnY 32.6 334 34.0

Mg7SnyY 1o a-Mg 97.5 2.5 0

Mg,Sn 65.7 343 0
MgSnY 32.7 315 35.8

MgsgsSnsY A-Mg 98.9 0 1.1
Sn;Ys 3.6 35.1 61.3
MggoSnsY s o-Mg 96.1 0 3.9
Sn3Ys 4.1 349 61.0
Mg Y 85.6 0 14.4
3 500 120 h
MggsSnsY g 3
XRD ( 4)
EDS ( 2), a-Mg

3 500 120 h Mg353n5Y10 SEM

Fig.3 SEM image of MggsSnsY  alloy after heat-treatment at
500 for120h
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Fig.4 XRD pattern of MggsSnsY o alloy after heat-treatment at
500 for 120 h
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Fig.5 SEM image of Mgg,SnsY s alloy after heat-treatment at
500 for 120 h
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