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Abstract

Based on the facts that AZ31 magnesium alloy can be blow formed just like superplastic aluminum alloys and that
most superplastic alloys fail by cavitation, the present study was undertaken to investigate the cavitation behavior of a
fine-grained AZ31 sheet during blow forming at the elevated temperature. Other points of interest included the much
lower strain rate and temperature dependencies of the magnesium alloy compared with conventional superplastic alloys.
It was also aimed to find if cavitation in the AZ31 alloy can be suppressed by hydrostatic pressure, as is the case in most
superplastic alloys. Interestingly, the application of hydrostatic pressure did not increase the blow formability of AZ31
sheet, even though it reduced the degree of cavitation. A possible reason for this behavior is discussed.
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Table 1 Tensile test condition

Temperature

375, 400, 425, 450°C

Strain rate

0.1, 0.01, 0.001, 0.0001/s

Table 2 Blowing test condition

Temperature

375, 400, 425, 450°C

Forward pressure

5, 10, 15, 20kg/cm?

Back pressure

0, 5, 10kg/cm?
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Fig. 3 Result of tensile test, (a) stress-strain curves at
425°C, (b) elongation versus strain rate curves
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Fig. 5 Blow formed at various conditions
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