[=&] st=22Md715sslX], ® 143 7 F,2005
Transactions of Materials Processing, Vol.14, No.7, 2005

AZ31B OO gEA el 22t 72t GEE2Y M "It
257 248 olE3 . BEY

The Drawbility Estimation in Warm and Hot Forming
of AZ31B Magnesium Sheet
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Abstract
The drawability of AZ31B magnesium sheet is estimated at various temperatures (200, 250, 300, 350, 400°C), forming
speeds (20, 50, 100mm/min), thicknesses (0.8, 1.4mm) and blank holding forces (2.0, 2.8, 3.4kN). The deep drawing
process (DDP) of circular cup is used in forming experiments. The results of deep drawing experiments show that the
drawability is well at the range from 250 to 300C, 50 mm/min forming speed and 2.0kN blank holding force. The 0.8mm
magnesium sheets were deformed better than 1.4 mm. Blank holding force was controlled in order to improve drawability
and prevent the change of cup thickness. When blank holding force was controlled, tearing and thickness change were

decreased and limit drawing ratio was improved from 2.1 to 3.0.
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Table 1 Chemical compositions (wt%) of magnesium

alloy sheet (AZ31B)
Al Zn Zr Mn Fe
2.5 0.6 ) 0.20 Under
~3.5 ~1.4 ~1.0 0.005
Si Cu Ni Ca Rare earth
Under | Under | Under Under Under
0.10 0.05 0.005 0.04 0.30
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Table 2 Limit drawing ratio according to the tempera-

ture
Temperature("C) LDR
Room temperature 2.24
200 2.22
250 2.16
300 2.158
350 2.199
400 2.166
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Fig. 1 Shape and dimension of the cup after the deep
drawing process
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Fig. 2 The shematic of die structure for deep drawing
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(1)Die holder, (2)Heater hole, (3)Blank holder,
(4)Punch, (5)Die, (6) and (7)asbestos, (8)Blank,
(9)Blank holding force control cylinder, (10)Main
cylinder, (11)Data logger, (12)Bkank holding force
control box

Fig. 3 The schematic of the deep drawing press with
blank holding force control system
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Fig. 4 Relationship between punch stroke and load
according to the temperature (t, = 0.8mm, d,=
77mm, V4= 50mm/min)
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Fig. 5 Change of the microstructure according to the temperature
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Fig. 6 Relationship between punch stroke and load

according to the punch speed (Ty=300TC, t,=
0.8mm, d, = 77mm)
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Fig. 7 Relationship between punch stroke and load
according to the blank Thickness (T4=250TC, dy
=77mm, V4= 20mm/min)
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Fig. 8 Relationship between punch stroke and load
according to the blank Thickness (Ty4= 250°C,
d,=77mm, V4= 20mm/min)
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Fig. 9 Shape of cups after the deep drawing according
to the temperatures, speeds and thickness of
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Fig.10 Relations of defect analysis (a) 0.8mm blank
and (b) 1.4mm blank after the deep drawing
process
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positions after the deep drawing test at the
various temperature
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