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Deep drawing of twin-roll cast AZ31B Mg alloy sheets at
warm temperatures by pre-forming

LIU Zhi-min, XING Shu-ming, BAO Pei-wei, LI Nan, YAO Shu-qing, ZHANG Mi-lan

(School of Mechanical, Electronic and Control Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: In order to solve the problem of the poor warm deep drawability of the twin-roll cast AZ31B Mg alloy sheet, a
warm deep drawing process by pre-forming was proposed. The warm deep drawing experiments of twin-roll cast AZ31B
Mg alloy sheets were examined by pre-forming at temperature of 20—220 . The results indicate that the deep drawing
performance is significantly improved by pre-forming. The punch temperature range of 20—-95 is recommended to
obtain the best drawability for the twin-roll cast AZ31B Mg alloy sheet. The twin-roll cast AZ31B Mg alloy sheets have
good deep drawing formability at die temperature of 160—220 with the limit drawing ratio up to 2.26. The dynamic
recrystallization (DRX) grains of the workpieces increase gradually with increasing temperature. And the DRX grains of
the materials distribute evenly, when the workpieces are obtained at temperature of 220
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Table 1 Chemical composition of experimental Mg alloy
(mass fraction, %)
(2, 10-13] Al Zn Mn Si Cu Ni Mg
3.010 0950 0.510 0.100 0.050 0.005 Bal.
THP200
200t
[14-16] 1)
1/2~2/3  2)
3) 1
42.5 mm 9
4) mm 52.4 mm
9.5 mm 2
5)
230 40 min
20~220
|3
4 | —2
AZ31B
5——-5
1
1

Fig.1 Schematic diagram of warm deep drawing: 1—Electric

heating elements; 2—Die; 3—Blank holder; 4—Punch; 5—

Blank
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Fig.2  Schematic diagram of pre-forming deep drawing
(punch 20-110 , die 20—220 ): (a)—Punch moval to one
location; (b)—Annealing online; (c)—Deep drawing

45 min 16%
20~110 (1. 20]
2
2.1
3
3
( 3(a))
( 3(b)) 4
220
4
2.26
1.55 5 220
(40 mm) 5
13 mm
23 kN
43 kN

3
Fig.3 Metallographs of blank before (a) and after (b) pre-

forming
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Fig.4 Influence of pre-forming on LDR of TRC Mg alloys:
(a) Without pre-forming; (b) With pre-forming
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Fig.6 Effect of punch temperature on deep drawing (forming

temperature 220

):(a) 0,=95 ;(b)20

20~170
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Fig.8 Optical micrograph of blank formed at various temperatures: (a) 170
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Fig.7 LDR of TRC AZ31B Mg alloy at various temperatures
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