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A Study on the Warm Deep Drawability of Mg- Alloy
Sheet Metal

Y. G. Lee,

J. H. Kim,

J. S. Lee,

Abstract

Warm deep drawing which is one of the new forming technologies to improve formability of sheet metal is
applied to the cylindrical cup drawing of Mg-alloy sheet metal. In experiments the temperature of die and blank holder is
varied from room temperature to 300C, while the punch is cooled by circulation of coolant to increase the fracture
strength of workpiece on the punch corner area. Test material chosen for experiments is AZ31 magnesium sheet metal.
Teflon film as a lubricant is used on both sides of a workpiece. The limit drawing ratio as well as thickness distributions

of drawn cups are investigated and validity of warm deep drawing process is also discussed.
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Fig. 2-2 Schematic diagram of warm deep drawing
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Table 2-1 Experimental condition for warm
deep drawing
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Table 3-1 Mechanical properties of AZ31 sheet metal

Test Tenslle Strength(Kgf/mt)|  Elongation (%)
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RT 2180 25,46 33 70
100 635 19.98 200 %.0
BT 6.9 475 50 106.0
32 272 E2Y MY ZI}
c29 AdZA3 Fig 3-1 9 Zo] 150CoA EF=

Ab1Z @70mm(E 2 Y] 1.75)7F AP A 200CAA
E 9105mm 7R A HAT 227 A5l wet ¢l
FAEE Wolxa AAL FolAs] wigo] =2 ®
& H3 Aol Zrtstn Yt B3] 250CoAME= Ay =
29H]7} 3.0 74A) YEFG D 300CoAE 2.5 74A] "ol
e AL Bt ole 257 A5l we A
Aol F7IstA Wk 300TCol/de] I A3 d Z4sts
AL & 4 9ldTh Photo. 3-1 = 25¥Z Ay AT
& Uetdth B33 AlolZ @liomm RE= 23
& 43 Zelrt At Helddo] EAAT) golsle

A,



€ 2 4 A% EY GAY {7 A madxe
250Col M £9 FAAS Ho ==2Yn] Zol7t
2= A}

T s

RT 150C 200C 250TC 300TC
photo. 3-1 Warm drawn cups for various drawing
temperatures
3.0 4 o
25 1/ \*
;] .
g ,
14
E 2.0-1
& .
a 5
£ 5l —A— AS Rolled
a7 -7 Full Annealed
10 . o
l;; " 15;. ' 20;7 | 25(17. I 3;‘0.

Temperature (T)
Fig. 3-1 Comparison of limit drawing ratio for
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Fig.3-2 Schematic view of measuring position
for a drawn cup
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Fig. 3-4 Thickness distribution of drawn cups
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Fig. 3-5 Comparison of outer diameter of AZ31
drawn cups
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