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Temperature Effect on Warm Deep Drawability of
Rectangular Cup Using Local Heating of Dies

Chang-Ho Kim*, Dong-Hwan Park**, Sung-Soo Kang***

ABSTRACT

Warm deep drawing of single-action dies using local heating has appeared to be an alternative attractive
production method of multi-operation die sets generally used at room temperature in deep drawing of rec-

tangular cup.

Uniaxial tensile tests and deep drawing tests of various materials are carried out and the effect of tem-
perature on tensile properties and drawability are examined at temperatures up to 200 under three kinds
of lubricants of teflon film, vinyl film and drawing oil. Good formability is achieved when punch and die
temperature were differentiated intentionally in order to get large tensile strength (TS) at punch shoulder
portion and small TS at die side. Throughout the experiments, it has been shown that the limiting drawing
height of STS316L was increased with heating die and blank holder at 100C. but that of STS430 wasn't.
When vinyl or teflon film was attached on the plates, the drawability was increased considerably.

Key Words: deep drawability(t] Z=2 2 9] A84), limiting drawing height(Z74 A8 30l), local heating(F3-714),

commercial lubricants(39 & &84)
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Table 1. Mechanical Properties of Specimen

T Ram" | Yield Swength | Tensile' Strength |.  Elongation |
Speed. |+ (kgt/mm’ ) | . (kgtimm® ). - oo 17
. [STS |STSTAl | STSTSTS{Al. -| STS | STS Jal..
; 31611 430 1050 | 3161 -1-430 1050 3161 | 430 |1060
2 | 3825|432 614| %9 |5e5| @2 92

2
200 | 22|77 |198] 66| 03 |43 | 632 144 | 184
2 B1]50 (409 563| 925 {520 580 | 136 | 150

100
10 | B7)M1| 217 66| &5 | 405] 470 196 | 168
2 24| 770|320 514|902 {320 | 430 | 192 | 84

20
10 304|654 | 200 522 83 |30 46| 60 | 120
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Table 2. Chemical Compositions of Stainless Steel
TN o f el e v [P LLUST] ON UG M | Fe
N At S AN RIS TR DS FNS IO S 52
STS3L | 003 | 10 | 20

0045 | 003 {12~15|16~18| 2~3 | rem.

16~ EL rem.

STS4% 02 | 075 | 10 | 004 j 003 | 06
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Table 3. Chemical Compositions of Aluminum

Gortiposition
(%)

: 2 St Fe | Ca y Mn | Mg | 20 | Ti {Othersi Al
Materigls .
| LoAtETlgls

Al 1050 025 { 040 ; 006 | 005 | 005 | 005 | 003 | 003 | rem.
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Fig. 1 Tooling used for experiment of warm deep drawing
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Fig. 2 Deep drawn cup (a) and its final blank (b).(c)
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Fig. 3 Relationship between thickness distribution of
drawn cups for temperature change of die
(punch ® cooled, blank holder : room temperature)
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Fig. 6 Temperature effect on drawability
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Fig. 7 Thickness distribution of drawn cups at die
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( STS 316L, t= 1.0mm, punch : cooled,
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