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The Drawbility Estimation in Warm and Hot Sheet Forming
Process of Magnesium for Substitution of Die-casting Process

D. K. Choo, S. W. Oh, J. H. Lee, C.G. Kang

Abstract
The drawability of AZ31B magnesium sheet is estimated according to the variable temperatures (200, 250, 300, 350
and 400 C), forming speed (20, 50, 100 mm/min), thickness (0.8, 1.4 t), blank holding force (1.0, 1.4, 1.7kN). The deep
drawing process (DDP) of circular cup is used in forming experiments. The results of deep drawing experiences show that
the drawability is well at the range from 250 to 300 C, 50 mm/min forming speed and 1.4kN blank holding force. The
0.8t magnesium sheets were deformed better than 1.4t. BHF was controlled in order to improve drawability and protect
the change of cup thickness. When BHF was controlled, tearing and thickness change were decreased and LDR. was

improved from 2.1 to 3.0.

Key Words : Drawability, AZ31B Magnesium Sheet, Deep Drawing Process, Limit Drawing Ratio, Controlled BHF
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Table 1 Chemical composition (wt%) of magnesium

alloy sheet (AZ31B)
Al Zn Zr Mn Fe
2.5~35 1 06~1.4 - 0.20~1.0 <0.005
Si Cu Ni Ca Rare earth
<0.10 <0.05 <0.005 <0.04 <0.30

Table 2 Limit drawing ratio according to the

temperature
T(C) LDR T(C) LDR
R.T 224 300 2.158
200 222 350 2.199
250 2.16 400 2.166

i, ~ -l

Fig. 1 Schematic of die structure for deep drawing
experiments.
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Fig. 2 (a) Cutting section of the cup after DDP,
(b) Results of DDP
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Fig. 3 Comparison of (a) constant BHF and (b)
controlled BHF
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Table 3 Notations
Thickness of blank T, | Punch load P
Deformation speed V4 | Blank size d
Temperature Ta | Punch stroke S,

Punch load (kN)
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Fig. 4 Punch stroke-load graphs
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Fig. 6 Shape of cups after the deep drawing in each
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Fig. 7 Effect of forming speed and temperature on
shape of cup after the DDP
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Fig. 9 Comparison between constant BHF and
controlled BHF: (a)Change of the thickness;
(b)Test condition; 350 C, 20 mm/min, (c) Test
condition; 250 T, 50 mm/min.
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