A study on the press warm forming of stainless-aluminum clad sheet
metals.
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ABSTRACT

The effect of press warm forming in cylindrical deep drawing of stainless-aluminum clad sheet
metals are examined. The temperature of die and blank holder is varied from room temperature to
200C, while the punch is kept cooled during test to increase the fracture strength of workpiece on
the punch corner area. Test materials chosen for experiments are STS304-A1050-STS304,
STS304-A1050-STS430, STS304 and A1050 metals and teflon film as a lubricant is used on both
sides of a workpiece. The limit drawing ratio as well as quality of drawn cups(distribution of
thickness and hardness)are investigated and discussed.

Key Words : warm forming : &7t4 &, cylindrical deep drawing: 94&&7) t= =29 ), clad sheet
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Table 1. Mechanical properties of test materials
. t T.S. (kgf/mr) E. (%) Y.S. (kgf/mr) H(Hv)
Materials
(mm) R.T.(C) R.T.(C) R.T.(C) __RT.
STS 304 04 65.9 484 277 189
STS 430 04 47 36.2 26.9 175.8
A1050-0 2.0 7 43 2.8 21.8
CLAD 304(inner) 0.38 228.6
Al 1.23 33.1 58.7 15 441
304(outer) 0.39 232.3
CLAD 304(inner) 0.39 229.4
Al 1.32 27.2 446 16.9 46.4
430(outer) 0.39 . 1922

Table 2. Chemical composition of test materials

Chemical composition  (wt(%))
Materials .
Si Fe Cu Mn P S N Ti C Cr Ni NB
A1050-O | 0.124 | 0.235 | 0.002 | 0.003 - - - 0.12 - - - -
STS304 0.048 - - 1.09 | 0.025 | 0.002 - - 0.046 | 1833 | 8.16 -
STS430 0.57 - 043 | 0.21 | 0.031 | 0.004 | 0.013 - 0.045 | 19.22 - 0.60
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Table 3. Size of die components in warm deep drawing

Parts Material Size(mm) Rp(mm) Rd(mm) Rc(mm) Clze;r;r)lce
Punch STD 11 40 10 -1 -
2
Die STD 61 748 - 20 -
Table 4. Experimental condition for circular cup drawing
Shape of Temp.(TC) Cooling of Diameter of
praduct (BH. & Die) punch Blank(mm)
R.T. 275
80
60 Cooled 285
90
Circular 20 295
cup 120 2100
#3105
150 No cooled 2110
115
180 2120+
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Table 5. Temperature of punch surface measured for given forming temperature
(unit : C)
Temp. of die &
blank holder R.T. 60 90 120 150 180
Cooled 8.9 9.1 106 114 11.7 124
Punch .
No Cooled R.T. 28.6 58.4 76.3 94.2 1175
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Fig. 1 Influence of temperature on tensile strength for test materials
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Fig.2 Schematic view of warm drawing die
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(b) Thickness distribution of a drawn at temperature (T=1507C)
Fig. 6 Thickness distribution of circular cup of clad materials
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(a) Hardness distribution of drawn at room temperature
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(b) Hardness distribution of drawn at 150C
Fig. 7 Hardness distribution of circular cup of clad materials
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