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Effect of Zinc and Zirconium on Microstructure and Mechanical
Property in Squeeze Cast Magnesium Alloy

Young-Doo Choi, Jung-Chul Choi and Si-Young Chang*

Abstract

Mg-Zn-Zr ternary alloys containing 6wt% Zn and (0, 0.4, 0.6)wt% Zr, which is added for grain refinement, can be cast into
complex shape by squeeze casting. The influence of Zn and Zr as additional elements on microstructure and mechanical charac-
teristics 1s investigated by OM, SEM, WDX, XRD and microvickers hardness measurement. The microstructure of Mg-Zn-Zr
alloys consists of primary o -Mg and MgZn eutectic compound between dendrites. The grain size is decreased from 136um to
97 um by Zr addition, resulting in that the hardness is increased from 42Hv to 59Hv. Furthermore, the grain size is changed to
8313 and the hardness is increased to 65Hv by additional infiltration pressure. These results indicate that the Zr addition andddi-
tional infiltration pressure are effective for grain refinement acting as an important factor to increase the hardness. The inament

in hardness by the Zr addition is slightly larger than that by the additional infiltration pressure.
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Fig. 1. Microstructures of Mg-6Zn-xZr(x =0, 0.4,0.6) (a) Mg-6Zn(G.C.) (b) Mg-6Zn-0.4Zr(G.C.) (c) Mg-6Zn-0.4Zr (S.C.) (d) Mg-
67n-0.6Z1(S.C.)
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Fig. 2. Microstructures of Mg-6Zn-xZr(x =3, 4, 5, 6) (a) Mg-3Zn-04Zr(S.C.) (
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b) Mg-4.5Zn-0.4Zx(S.C.) (c) Mg-6Zn-0.4Zx(S.C.)
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Fig. 4. SEM micrograph of Mg-Zn compound of C in Mg-
6Zn(G.C.)
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Fig. 5. SEM Micrograph (a) and WDX analysis of A, B, C, D
in Mg-6Zn-0.4Zr(S.C.)
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Fig. 7. X-ray Diffraction pattern analysis of (a) Mg-6Zn(G.C.)
(b) Mg-6Zn-0.4Zr(S.C.) (c) Mg-6Zn-0.6Zr (S.C.)
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Fig. 8. X-ray Diffraction pattern analysis of (a) Mg-3Zn-0.4Zr
(S.C) (b) Mg-4.5Zn-0.4Zr(S.C.) (c) Mg-6Zn-0.4Zr
(8.C.)
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Fig. 10. Effect of Zn addition on (a) grain size and (b) hardness
of Mg alloys produced by Squeeze Casting. 1 : Mg-
6Zn(G.C.) 2 : Mg-6Zn-0.4Zr(G.C.) 3 ; Mg-6Zn-0.4Zr
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