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A Study on the Deep drawing drawability and Analyzing process
of AZ31B Magnesium Sheet at Warm and Hot temperature

S. H. Han, D. K. Choo, C. G Kang

Abstract
The drawability of AZ31B magnesium sheet is estimated at various temperatures (200, 250, 300, 350 and 400 T ), and
forming speed (20, 50, 100 mm/min), thickness (0.5, 0.8, 1.0, 1.4 mm). The deep drawing process of circular cup and
square cup were used in forming experiments. Experimental and FEM analysis are performed to investigate drawability
and affection of controlled blank holding force. Through the controlled blank holding force, drawability was improved.
This result is verified by FEM analysis. Through the observation of microstructure, the main cause is investigated as a

quantity of the dynamic recrystallization.
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Table 1 Limit drawing ratio according to the

temperature

Temperature("C) LDR
RT 2.24
200 222
250 2.16
300 2.158
350 2.199
400 2.166
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Fig. 1 Relationship between punch stroke and blank
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Fig. 2 Comparison between constant BHF and
controlled BHF: Change of the cup thickness
according to the positions after the deep
drawing test Ty=250 T, V, =50 mm/min t,
=1.4 mm
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Fig. 3 Three cases of the BHF
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Table 2 Mechanical properties used to simulate deep
drawing process obtained by tensile test

Major strain

Major strain

Test Condition
Temp Strain rate vV N K i
2 G e
( C) ( s ec-l ) ( pa)
250 0.033 26.2 032 0.13 178 1.549
350 0.013 8.01 0.33 0.05 63 0920
Density (kg/mm?) 1.74¢°
Friction coefficient 0.025
BHF (N) 500 (controlled or uncontrolled)
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Fig. 4 Forming limit diagram (FLD) according to the
temperature and the strain rate
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Fig. 5 Comparison of the drawability between (a)
constant BHF and (b) controlled BHF
through the strain-path of FLD, T, = 350 °C,
V4 20 mm/min t, 1.4 mm and node
985 :0.,0.,13.32

4.2 NAEZe A ¥

£33 269 ga9 &
HZE 3 Fig 3 ¥ L FEe A7A
293 EdEe  AEstd  AFHo|AHsY
HEE FAE 5A B A7 Fig 7
Vel itk #AAaZo) Id F4EF5 He T
W37t Eoj=e Aol FAFHY

A H|m
7)ol wa 434 e

1
|
i

| Fracture point
5‘ () constant BHF

Major strain

oy controlied B4F

(a) constant BHF



(b) controlled BHF
Fig. 6 Comparison of the drawability between (a)

constant BHF and (b) controlled BHF
through the strain-path of FLD, Ty =250 TC,

Vg = 50 mm/min t, = 1.4 mm and node
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Fig. 7 Comparison of the thickness change of the cup

between three cases of BHF, T, =250 C, Vv, =
50 mm/min t, = 1.0 mm
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