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Deep drawing of AZ31 alloy sheet in the warm forming
temperature

M. C.KIM, Y. S. LEE, Y. N. KWON and J. H. LEE

Abstract
Since the formability of AZ31 magnesium alloy is not good in room temperature, it is known that high temperature

forming is advantageous. However, many studies are necessary to find the proper forming temperature for Mg alloy. In

this study, experimental and FEM analysis are performed to investigate the forming temperature for AZ31 sheet. The deep

drawing process of square cup is used in forming experiment and FEA. The investigations are performed in three forming

temperature, Toom temperature, 250 °C and 400 °C. The square cup is well formed in 250 °C forming temperature, on the

other hand, the crack and failure is presented in corner section in room and 250 °C forming temperature. The main cause is

investigated as the effect of hardening range by the experimental and FEM results. .

Key Words : Magnesium Alloy AZ31, Square Deep Drawing, Finite Element Method, Warm Forming
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Table 1 Mechanical properties

Temperature(°C) 'S T8 K n
(MPa) | (MPa)
Room Temp 183 268 503 | 0.243
250°C 129 157 | 288 | 0.258
400°C 34 38 42 | 0.206
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Fig. 1 Schematic diagram of deep drawing Die
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Fig. 2 Formability of AZ31 sheet by variable tempera
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(c) Formability of AZ31 sheet by 400°C temperature

Fig. 3 Formability of AZ31 sheet by FLD curve
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Fig. 6 Reduce of thickness in FE analysis results
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