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Finite Element Analysis of Warm Circular Cup Deep Drawing
Process of AZ31 Sheet

M. H. Lee, H. Y. Kim, H. K. Kim, S. I. Oh

Abstract
Due to their low density, high specific strength and electromagnetic interference shielding, magnesium alloy sheets are
used increasingly more often in automotive, aerospace, and electronics industries. However, magnesium ally sheets
should be usually formed at elevated temperature because of their poor formability at room temperature. For the use of

magnesium alloy sheets for an industrial, their mechanical properties at elevated temperature and appropriate forming
process conditions have to be developed. In this study, the warm deep drawing process of AZ31 sheets is studied

numerically by non-isothermal simulation. The difference between the isothermal simulation results and the non-

isothermal simulation results and the progress of warm forming are discussed.
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Fig. 1 True stress-strain curves at various
temperatures
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Fig. 2 True stress-strain curves obtained from the
specimens cut along 0° , 45° and 90° to the

rolling direction
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Fig. 3 Geometry of the circular cup deep drawing
tools
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Fig. 4 Relations between forming temperature and
drawn depth obtained from experiments and
simulations

Fig. 5 Simulation model of the circular cup deep
drawing

Fig. 6 Drawn shape of circular cup obtained from
experiment and simulation
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Table 1 Process parameters used in simulation

Friction coefficient 0.1

Thermal properties
Thermal conductivity (sheet) 96 W/m T
Heat capacity (sheet) 1000 J/kg C
Interface heat transfer coefficient 4 N/smm T
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