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Comparison of deformability performance in magnesium alloy casting materials
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This research mainly investigated the processing temperature and the processing speed influence
upon the deformation resistance and ductility of three kinds of casting magnesium alloy materials,
one of which was named MggsZn2Ye, a kind of high-strength magnesium alloys. For this purpose,
compression deformation experiments of column were performed. We also examined and compared
the variation of deformation resistance and ductility of three kinds of materials. Furthermore, the
dependence on deformation temperature and deformation speed of these materials was evaluated.
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Table.1 Experimental condition of compression

Material(ingot) - MgoeZnzYz (Mg-2%Zn-2%Y)
- AZ31(Mg-3%Al-1%Zn)
- AZ91 (Mg-9%Al-1%Zn)
Size (mm) $9X13.5
Temperature (°C) | 25, 100, 150, 200, 250, 300
Speed (mm/min) | 5, 10, 50, 100
Lubricant No, Teflon sheet
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Fig.1 Compression experiment setup diagram
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Fig.2 Flow stress curves of MgosZnzY2 alloys under
processing velocity of 5mm/min
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Fig.3 Flow stress curves of AZ31 alloys under
processing velocity of 5mm/min

Material: AZ91 —25°C

300 e 150°C
250 Size: $ 9X13.5mm  —200°C
2 20 Speed: Smm/min 20°e
® 150 .
W
3 100
°
o 50 Lubricant: No

0 2 — 1 A | — A ']
0 0.1 0.2 0.3 0.4 05 0.6
Strain

Fig.4 Flow stress curves of AZ91 alloys under
processing velocity of 5mm/min
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Fig.5 Flow stress curve of MggsZnzY?2 alloys under
processing temperature of 250°C
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Fig.6 Flow stress curve of AZ31 alloys under
processing temperature of 250°C
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Fig.7 Flow stress curve of AZ91 alloys under
processing temperature of 250°C
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Fig.8 Flow stress curves of MgosZnzY2 alloys under
processing velocity of 5mm/min with lubricant
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