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Blow forming characteristics of AZ31 sheet

Yong-Nam Kwon, Y. S. Lee and J. H. Lee

Abstract

In the present study, the blow forming characteristics of AZ31 sheet was investigated to test the feasibility of the
practical application of wrought Mg alloys. Mg alloys have drawn a huge attention in the field of transportation and
consumer electronics industries since it is the lightest alloy which could be industrially applicable. Most Mg alloy
components have been fabricated by casting method. However, there have been a lot of research activities on the wrought
alloys and their plastic forming process recently. Shallow cups for the small electronics cases have been stamped with
warm die system. However, some technical issues will challenge Mg forming when large parts are considered with warm
die system over 200°C. Most of all, thermal expansion of die system will deteriorate a die accuracy. On the other hand,
blow forming does not have a problem with inaccuracy with die system. In this study, tensile tests were followed by blow
forming at various temperature and pressure. AZ31 sheet showed a superplastic deformation behavior with extensive
grain boundary sliding at the temperature above 300°C. However, the deformation behavior was likely to differ depending

on stress condition.
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Fig. 1 Optical micrograph of an AZ31 alloy with the
grain size of 20.3 pm used in the present study.
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Fig. 2 Stress-strain rate relation of AZ31 alloy with
the grain size of 20.3um in the temperature
range of 250 ~ 450 °C.
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Fig. 3 Elongation of AZ31 alloy is dependent on strain
rate at the temperature range 200 ~ 450 °C.
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Fig. 4 Optical micrographs after tensile deformation 7ol dAS JAlste e debdt

under the several strain rates. (a) 200°C, (b)

300°C and (c) 450°C.
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Fig 5. Blow forming results with (a) 0.6MPa at 300°C,
(b) 1MPa at 300°C , (c) 0.2MPa at 450°C and
(d) 0.6MPa at 450°C.
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Fig 6. Blow forming results with (a) 0.5MPa at 300°C
and (b) 0.4MPa at 450°C
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