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Mechanical Properties of Rapidly Solidified Mg-Zn Base Alloys

Yeon-Wook Kim

Abstract

Interest in rapid solidification of magnesium alloys stems from the fact that conventional ingot metallurgy alloys
exhibit poor strength, ductility, and corrosion resistance. Such properties can be improved by microstructural refinement
via rapid solidification processing. Mg-5Swt%Zn alloys have been produced as continuous strips by melt overflow
technique and the strips were consolidated by hot extrusion. The yield stress, tensile strengh and ductility obtained in as-
extruded Mg-5wt%Zn alloy were 6,,=152 MPa, 6.5.=263 MPa and €=21.8%. In order to evaluate the influence of
additional elements on mechanical properties, Th and Zr were added in rapidly solidified Mg-5wt%Zn alloy. An 130%
increase in yield stress of as-extruded Mg-5wt%Zn-3wt%Th-1wt%Zr alloy was attributed to grain refinement by rapid

solidification and elemental addition. (Received June 8, 1998)
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Fig. 1. Rapidly solidified strips of Mg-5wt%Zn-3wt%Th-
Iwt%Zr(upper one) and Mg-Swt%Zn(lower two)
alloy by the melt overflow unit.
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Fig. 2. As<xtruded bars of Mg-Swt%Zn-3wt%Th-1wt%Zr
(upper one) and Mg-5wt%Zn(lower two) alloy.
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Fig. 3. Optlcal micrographs of as-extruded (a) Mg-Swt%Zn
and (b) Mg-Swt%Zn-3wt%Th-1wt%Zr alloy.
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A. True stress-strain curves of as-extruded Mg-5wt%Zn

and Mg-5wt%Zn-3wt%Th-1wt%Zr alloy.
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F|g 5 SEM fractographs of as- extruded (a) Mg 5wt%Zn
and (b) Mg-5wt%Zn-3wt%Th-1wt%Zr alloy.
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Table 1. Mechanical properties of as-extruded Mg-5Swt%Zn-3wt%Th-1wt%Zr and Mg-5Swt%Zn alloys
Specimen UTS 0.2% Yield Elongation Strain-hardening Strength
(ors: MPa) Strength (&: %) exponent (n) coefficient
Mg-5wt%Zn (RSP) 263 152 21.9 0.23 465
Mg-5wt%Zn-3wt%Th-1wt%Zr (RSP) 366 350 17.8 0.063 490
Mg-3wt%Zn(Cast)[18] 184 74 10.4 0.19 322
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