Journd of the Korean Crystal Growth and Crystal Technology
Vol. 23, No. 4 (2013) 189-194
http://dx.doi.org/10.6111/JKCGCT.2013.23.4.189

Fabrication of Mg,Sb, and Mg,Bi, Compounds and their composites by
mechanical alloying

In-Ki Kim'
Department of Materials Science and Engineering, Hanseo University, Seosan 356-706, Korea
(Received July 31, 2013)

(Revised August 12, 2013)
(Accepted August 14, 2013)

Abstract Single phase crystalline powders of Mg;Sh, and Mg;Bi, were prepared by mechanical aloying Mg, Sb and Bi
metals with planetary bal milling for 24~48 h. The compositions of starting raw materials for single phase Mg,Sh, and
Mg;Bi, were 3Mg: 1.8Sb and 3Mg: 1.6Bi, respectively. Two types of mechanicaly aloyed powders obtained were mixed
at some ratios for the fabrication of Mg,Sb,-Mg;Bi, composites and then hot pressed under uniaxial pressure of 70 MPa at
723K for 1h. The main phase of composites was a stable phase similar to Mg,Bi, phase with a smal amount of Bi
phase. The distributions of Sb and Bi elements on EDS mapping images were discontinuous and their compositional contours
were clear, which means that the hot pressed specimens were composites composed of two compounds of Mg,Sb, and Mg;Bi..
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Fig. 1. XRD patterns of the mechanicaly aloyed Mg-Sb mix-
tures containing (&) 3: 2 mole ratio and (b) 3: 1.8 male ratio of
Mg and Sb.
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Fig. 2. XRD patterns of the mechanicdly aloyed Mg-Bi mix-
tures containing (& 3:2 (MA for 24h), (b) 3:1.8 (MA for
48h) and (c) 3: 1.6 (MA for 48 h) mole ratio of Mg and Bi.
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Fig. 3. XRD patterns of the specimens hot-pressed under

70MPa for 1h after mixing the mechanicaly alloyed

3Mg: 1.8Sh and 3Mg: 1.6Bi powders at the ratio of @ 100: 0,
b) 50: 50, ¢) 40: 60, d) 30:70 and €) 0: 100.
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Fig. 4. FE-SEM photographs of the mixtures of 3Mg: 1.8Sb and 3Mg: 1.6Bi powders at the ratio of (8) 0:100, (b) 30: 70, (¢
40: 60, (d) 50: 50 and (€) 100: O (x 1,500).
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Fig. 5. FE-SEM photographs of the specimens hot-pressed under 70 MPa for 1 h after mixing the mechanicaly alloyed 3Mg: 1.8Sh
and 3Mg: 1.6Bi powders at the ratio of (&) 0: 100, (b) 30: 70, (c) 40: 60, (d) 50: 50 and (€) 100: 0 (x 1,000).
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the mechanicaly aloyed 3Mg: 1.85b and 3Mg: 1.6Bi powders at the ratio of (&) 0: 100, (b) 30: 70, (c) 40: 60 and (d) 50: 50.
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