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Forming Limit of AZ31B Magnesium Alloy Sheet in the Deep
Drawing with Cross Shaped Die

S. H. Hwang, S. C. Choi, H. Y. Kim, H. J. Kim, S. M. Hong, Y. S. Shin, G. H. Lee

Abstract
Magnesium alloy sheets are usually formed at temperatures between 150 C and 300°C because of their poor formability

at room temperature. In the present study, the formability of AZ31B magnesium alloy sheets was investigated by the

analytical and experimental approaches. First, tensile tests and the limit dome height test were carried out at elevated

temperatures to get the mechanical properties and forming limit diagram, respectively. And then deep drawing of cross
shaped die was tried to get the minimum corner radius and forming limit at specific temperature. Blank shape, punch

velocity, minimum corner radius, fillet size, etc, were determined by finite element analysis physical try-outs. Especially,
optimum punch and die temperature were suggested through the temperature-deformation analysis using Pam-stamp.

Key Words : AZ31B Magnesium Alloy(AZ31B =}2ul% 3H), Forming Limit(Ad & 7)), Cross Shaped Die(4]
3 F38), Deep Drawing(t] = 2 9]), Minimum Corner Radius(H 4 I ¥H3)
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Fig. 1 Geometry model of cross shaped punch

Table 1 Range of design variables

Variable Range
Dimension_1,(D;), mm 12,15, 18
Dimension 2,(D,), mm 24,21, 18

Edge radius(Rg), mm 1.0,1.5,2.0
Fillet radius(Rg), mm 5.0, 10.0, 13.0
Corner radius(R¢), mm 1.0, 3.0,5.0
Die radius(Rp), mm 1.0,1.5,2.0
Clearance(C), mm 0.5,0.6,0.7
Punch temp.(Py), C 25, 75, 100, 150, 200, 250
Die &holder 200, 250

temp.(Dy), C

True Stress(Mpa)

True Strain

Fig. 2 Flow stress curves at elevated temperatures

Table 2 Thermal material property

Material AZ31B
Density(kg/mm’) 1.77e-6
Thermal conductivity(W/mC) 96
Specific heat(J/kgC) 1000

Interface heat trandfer
coefficient(N/s mm C)
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Fig. 3 Dimension and shape blank
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L A
Fig. 7 Die set of cross shaped die

Fig. 8 Tryout result of 15Smm deep drawing
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