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Abstract

Recently, magnesium alloys are in the spotlight as a promising materials in the fields of automobile parts and electronic appli-
ances due to their merits representing light weight, high specific strength, damping property, shielding of electromagnetic wave
and so on, However, magnesium alloys show a poor formability at room temperature because magnesium has HCP crystal struc-
ture with limited slip planes and strong basal texture is formed during plastic deformation process such as rolling and extrusion.
Therefore, many R&D efforts have been paid for improvement of formability through grain refinement, texture control and var-
ious forming technologies. This paper is giving an overview about recent achievements on control of microstructures, forming
technologies and magnesium scrap recycling.
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Fig. 1. Effect of rolling condition on grain size of AZ31B
quenched after high speed severe rolling (figures are
representing grain diameter).
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Fig. 2. Concepts of super plastic deformation.
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Fig. 3. Effect of grain refinement on flow stress and elongation of AZ61 alloy deformed by ECAE.
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Fig. 4. Microstructures evolved in AZ31 alloy during MDF
with continuous decreasing temperature. (a} as annealed,
(b) T=623K, Ze=0.8, (c) T=523K, Ze=1.6, (d) T=
473K, ZTe=3.2.
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(a) center range (b) outer range

Fig. 5. Microstructures of AZ31 alloy deformed by TE (twist
extrusion) (extrusion rate : 0.06 mnv/s, dies rotating :
150 rpm).
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Fig. 7. Schematic view of different roll speed rolling and deformation behavior.
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Fig. 8. Microscopic structures of ordinary rolled and different
roll speed rolled sample (AZ31B alloy, 6 pass rolling).
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Fig. 9. The results of deep drawing test of the sheets rolled
by different roll speed.
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Fig. 10. Schematic view of cross-rolled rolling.
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Fig. 11. The specimens after Erichsen test, where (a) the
cross-rolled and (b) the normal-rolled specimens.
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Fig. 12. Schematic view of asymmetric roll drawing and texture/microstructure after asymmetric rolling followed by annealing.
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Fig. 14. Schematic view of thixocasting process.
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Fig. 15. Continuous casting equipment of semi-solid slurry formed on gradient cooling bed.
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