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Experimental Study on the Formability of Simultaneous Deep
Drawing of Circular and Rectangular Cups with AZ31
Magnesium Alloy

K. T. Kwon, S. B. Kang, C. G Kang

Abstract

Since magnesium alloy sheets have been employed in industrial field which requires the light weight and thin
engineering components, most of researches have been focused on the formability of magnesium alloy sheet. In warm
press forming of magnesium alloy sheet, it is important to control the sheet temperature by heating the sheet in closed die.
When forming a commercial AZ31 magnesium alloy sheets which are 0.5mm and 1.0mm thick, respectively, time
arriving at target temperature and temperature variation in magnesium alloy sheet have been investigated. Sheet metals
were mostly formed in simple shapes such as circular or rectangular. Few studies about forming of complex shapes were
reported. Thus, the formability of magnesium alloy sheet for complex shapes is investigated. The process variable for a
double sink shape deep drawing with circular and rectangular shape was investigated by varying temperature, velocities,
and clearances. Accordingly, temperature, velocities, and clearances suitable for forming were suggested through

investigating the thickness variation of the product.
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Table 1 Dimension of tools (mm)

Clearance| 1¥process | 2" process
(%) | Width {Length| Circle [Square
. size - 914 | 514 | 26 26
Die -

radius - 2 2 2 2

20 - - 248 | 24.8
. 40 90 50 - -

Punch| > [ 60 - | 1244 ] 224
100 - - 24 24

radius 2 10 2 2

Distance between center of

circular and square punch 44

Table 2 Processing parameters of deep drawing test

1% process | 2™ process
Temperature (C) ’5 (1)5(3)65025 0 200
Velocity (mm/s) 0.1,0.5,1.0 0.1
Blank holding force (kN) 10 10
Sheet thickness (mm) 0.5 0.5
Clearance (%) 40 20, 60, 100
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Fig. 4 Forming limit depth of first deep drawing
process at various temperature & velocities (A) and
photography of rectangular cups formed at various
temperature (B)
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