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Forming Analysis for Warm Deep Drawing Process of
Magnesium Alloy Sheet

M. H. Lee, H. Y. Kim, H. J. Kim, H. K. Kim, S. I. Oh
(Received May 10, 2007)

Abstract
Due to the low densities and high specific strength and stiffness, magnesium alloy sheets are very attractive

lightweight materials for automotive and electrical products. However, the magnesium alloy sheets should be usually

formed at elevated temperature because of their poor formability at room temperature. For the use of the magnesium alloy

sheets for an industrial, their mechanical properties at elevated temperature and appropriate forming process conditions

have to be developed. In this study, non-isothermal simulation of a square cup drawing of magnesium alloy sheets have

been conducted to evaluate a proper forming process conditions such as the tool temperature, the tool shoulder radius,

friction between the blank and the tools. According to this study, appropriate forming process conditions of square cup

drawing at elevated temperature from magnesium alloy sheets are suggested.
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Table 1 Process parameters used in simulation

Tooling setup
Punch dimension 40X40 mm
Punch and die comner radius (Rc)  10.96 mm
Punch and die shoulder radius Rd 6.25 mm
Rp 6.25 mm
Clearance 0.96 mm
Mechanical properties
Young’s modulus 44.8 GPa
Poisson’s ratio 0.35

Obtained from
literature [7]

Flow stress

Friction coefficient 0.02
Thermal properties
Thermal conductivity (sheet) 96 W/m K
Heat capacity (sheet) 1000 J/kg C
Interface heat transfer coefficient 4 N/smm C

402 /82471388 X/M 167 5%, 20074

Fig. 1 Geometric parameters and simulation model of
the square cup deep drawing
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Punch temperature: 15°C
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Fig. 3 Percent thinning distribution obtained from

simulation at various punch temperatures
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Fig. 6 Punch load obtained from simulation at
various frictions between tools and blank
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Fig. 7 Percent thinning distribution obtained from

simulation
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Fig. 8 Punch load obtained from simulation at various
die and punch radii

Table 2 Punch and die dimensions for square cup
deep drawing die system

Set Die radius Punch radius
Rd, mm Rp, mm

#1 1.8 6.25

#2 3 6.25

#3 6.25 6.25

#4 6.25 3
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