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A Study on the Warm Deep Drawing Ability
of Sheets on Cr-Coating Die

J.D. Lee, C.S. Choi, Y.C. Choi, H.Y. Kim and D.G. Seo

Abstract
Some deep drawing characteristics to the elevated temperatures were investigated for the SCP1 steel
sheets by using the Cr-coated die. For this investigations, six steps of temperature ranges, from room
temperature to 250C, and six kinds of drawing ratio, from 2.4 to 2.9 were adopted. As a result, the limiting
drawing ratio, maximum drawing force, and the maximum drawing depth were sensitively affected by the
elevated temperatures, and the more stable thickness strain distribution was observed to the elevated
temperatures. Some experimental results were compared with analytical results using the DYNA-3D code.

Key Words : Warm Deep Drawing, Drawing Depth, Limiting Drawing Ratio(LDR), Maximum Drawing
Force, Thickness Strain Distribution
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Table 1 Various coefficients of material at elevated
temperature )
(Y.S.,, T.S, P.C. unit : Kgf/mm")

Temp.| T.S. | EL P.C. SHE | FC.

R.T. | 29.89 | 449 | 58.032 | 0.2493 | 0.241
30 29.95 | 43.7 | 56.804 | 0.2407 | 0.246
100 | 28.03 | 40.2 | 54.120 | 0.2429 | 0.255
150 | 26.62 | 37.9 | 50.810 | 0.2367 | 0.267
200 | 2564 | 36.3 | 49.146 | 0.2372 | 0.262
250 | 2398 | 35.3 | 46.405 | 0.2408 | 0.271
300 | 23.13 | 33.7 | 44.970 | 0.2330 -

Table 2 Chemical composition of material

Composition
(wt%)| C N Mn
Material
A SCP3C | 0.002 | 0.0025 | 0.15
B SCP1 0.007 | 0.004 | 0.15
C SCP1 0.024 | 0.0018 | 0.20
D SCP1 0.034 | 0.0020 | 0.18
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Table 5 Experiment result of drawing ratio
(Drawing depth=40mm, feasible: O not feasible: X)

Tem—2R] 24 | 25 | 26 | 27 | 28 | 29
25T Ol x| x 1 x| x| X
Fig. 1 Detail of warm forming tester 50T Ol 0O | x X X X
100°C O|O|O | x| x| X
Table 3 Name list for experimental apparatus 150C O oOlo] x <
No. Name No. Name 200C Ol - | -~ 10O | x| x
@ | Holder cooling part | ® Heating pipe 250C Ol -1 - O | x
@ | Holder heating part | @ Insulation panel
® Thermocouple Punch 29
@ | Die heating part | @ | Cooling water input 08
® | Die cooling part | @@ | Cooling water output 2.,
'fg: 2.6
Table 4 Size of punch, die, blank holder ;2.5
Part [Material] Surface | Size(mm) | Rp| Rd| Re o4
Punch | FC30 | Cr—Coating| 60X60 | 5 5 24
Die FC30 |Cr-Coating| 66X66 - 8 0 50 100 150 200 250 300
Blank ' Temperature (C)
FC30 |[Cr-Coating| 61x61 | - | - | 6
Holder Fig. 2 Change of limit drawing ratio for temperature
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