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Abstract © Structural components for aerospace, electronics and automobile industry are the main applications

for magnesium alloys due to their lightweight and high specific strength. The adoption of magnesium alloys in

gsheet forming processes iz still limited, due to their low formability at room temperature caused by the

hexagonal crystal structure. In this

paper, the authors aim to improve the formability of AZ31 magnesium

alloy. For this, experiment and finite element analysis on used warm deep drawing process with a local

heating and cooling technique were done. Both die and blank holder were heated at various warm temperature

while the punch was kept at room temperature by cooling water.
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Table 1 Dimensions of punch and die used in the

FE simulation

Punch dizmeter/min 32
Punch shoulder rading/mm 5
Die diameter/mm 355
Die shoulder radiug/mm ]
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Table 2 Thermal coefficients used in the simulation

Thermal conductivity/ Wm ! K ! 154
Specific heat/ kJ kg . K 1 1050
Mass deI”lSJtY/ g.cm 3 1740
Comtact heat transfer coefficient
S Wom LK ! S00
34 g
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Table 3 Chemical composition(®6) of magnesium
alloy sheet(AZ31-0)

Zn | Mn | Zr | Fe | &

1.0

Cu
01

11 | 47 - -

Fig. 2 The equipment for warm deep drawing with
heating and cooling system
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Fig. 5 The result of experiment under cross head
velocity of 10mm/min

Fig. 6 The result of experiment under cross head
velocity of 100mm/min

Fig. 7 Graphical output of FEM simulation of warm

deep drawing process
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Fig. 8 Effect of heat transfer on the equivalent plastic
strain distribution along deformed part
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