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Gas blow forming of commercial AZ31 magnesium
assisted by pulse current

LI Chao, LI Cai-xia, ZHAO Shan

(School of Materials Science and Engineering, Harbin University of Science and technology, Harbin 150040, China)

Abstract: In order to improve the poor formability and forming limit of the commercial non-fine grain AZ31 magnesium,
pulse current was employed during the gas blow forming, and pulse current auxiliary gas blow forming of the commercial
non-fine grain AZ31 Mg alloy was studied. The results of the free bulging indicate that the forming limit of the
commercial non-fine grain AZ31 magnesium can be improved by the pulse current. The microstructures of the formed
parts indicate that the forming mechanism of the commercial non-fine grain AZ31 magnesium under pulse current
auxiliary is the combined action of many kinds of deformation mechanisms, such as the grain boundary sliding and
diffusion creep, dislocation sliding inside the grain and the twin deformation. The mechanism of the pulse current effect
on the deformation was studied. The result shows that the dislocation activity can be enhanced by the pulse current,
therefore, the formability of the commercial AZ31 magnesium during gas blow forming can be increased.
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Fig.1 OM image of commercial AZ31 magnesium alloy
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Table 1 Parameters of pulse current during commercial AZ31 4
magnesium alloy gas blow forming AZ31
Peak current Average 4
Test Duty Sample
density/ current density/
number L, Tate/% _,.  temperature/
(A'mm™) (A'mm™) 4(b)~(d)
1 0 0 0 400 AZ31
2 22.5 100 22.5 400
3 30 75 22.5 400
4 45 50 22.5 400
2 AZ31
5
21 SEM 5
1
AZ31
AZ31
3 ( )
5
5(b)
AZ31
3
Fig. 3 Hemisphere samples of free gas blow forming with
different peak current densities: (a) 0; (b) 22.5 A/mm?; (c) 30
A/mm?; (d) 45 A/mm’
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Fig. 4 OM images of commercial AZ31 magnesium alloy after free gas blow forming at different peak current densities: (a) 0; (b)

22.5 A/mm?; (c) 30 A/mm?; (d) 45 A/mm?
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Fig. 5 SEM images of specimen fractures under different Fig. 6 TEM images of commercial AZ31 alloy formed under
peak current densities: (a) 0; (b) 45 A/mm’ different peak current densities: (a) 0; (b) 45 A/mm®
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Fig. 7 Dislocation glide caused by kink sliding dislocation 3
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