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A study on optimization of AZ31 alloy sheet by blow forming

S. D. Kim, Y. N. Kwon, Y. S. Lee, B. M. Kim, J. H. Lee

Abstract
Since magnesium alloy has a limited formability at room temperature, forming should be carried out at the elevated
temperature. If the initial grain size is small, superplasticity could be expected over 400°C. Using superplastic behavior,
blow forming can be used to overcome the low formability of Mg alloys. In the present study, the optimization of blow

forming of AZ31 alloy at the elevated temperature was investigated. Finite element simulation was carried out and
verified with the blow forming experiments.
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Fig. 1 Geometry of tensile specimen
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Fig 2. Tensile curves of AZ31 alloy with the strain rate
of 0.001/s.
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Fig 3. Elongation of AZ31 alloy at different conditions.
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Fig 4. Blow forming results with (a) 0.6MPa at 300°C,
(b) 1MPa at 300°C , (¢) 0.2MPa at 450°C and
(d) 0.6MPa at 450°C.

Table 2. Summary of blow forming results

@ | ® | © | @
Temperature 300°C 450 °C
Pressure 0.6MPa | 1.0MPa | 0.2MPa | 0.6MPa
Height(mm) | 81.25mm | 80.7mm | 9%mm | 91mm
Time(sec) 1080sec | 215sec | 2800sec | 130sec
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Fig 5. Optical micrographs of (a) tensile and (b) blow
formed specimens
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