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ABSTRACT

A fracture was generated by change of clearance and deterioration of material properties on the sheet metal through
temperature. This paper describes the results of a prediction about the temperature of the sheet metal during continuous
stamping process, because the temperature increase of the sheet metal has a detrimental effect on formability. To analyze the
temperature increase of the sheet metal during continuous stamping process, tensile and friction tests were performed from
room temperature to 300 T at warm condition in this study. As temperature increase, tensile strength, elongation, strain
hardening exponent and anisotropy coefficient for each specimens were decreased. On the other hand, friction coefficients
were increased. From the FE-simulation results, temperature upward tendency was identified on dies and sheet metal. These
observations are rationalized on the basis of the material properties, friction coefficient vs. temperature relationship for the

sheet.
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Table 1 Tensile test conditions

Materials SPCD, SPCEN, SGACEN
Test temperature 1000 RTLE0.100, 150,200,250, 300°C
Thickness 0.7t

Rolling dirvection (e

Speed Smmimin

Holding time 3min

*Heat Chamber

*Temperature Controller

Fig. 1 Photograph of warm tensile test apparatus
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Fig. 2 Cooling system for tensile test
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Fig. 3 Photograph of warm friction test apparatus




Fig. 4 Stoning & pulling direction and straight pulling
friction tester
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Fig. 5 Tensile stress depending on temperature
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Fig. 7 Hardening exponent (n) depending on temperature
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Fig. 10 Simplified model of rear floor for FE-simulation
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Fig. 11 Surface temperatures of tools for stamping process
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Fig. 13 Sheet temperature after No.200 stamping

54°C, A= %Eﬁ w72 % G
O}Oﬂlﬂr(Flg 12). FAf o] e Bed we} nid
A ek Fig 13 el Hheh gol AT £
des 38 FE3% 2EE %% HAellA Hd
Boec A st E

AEE FACAA HAe A
@ A 249 dshE oby
54 g 2 gHFe=
HelAHA Fekd] o] 24 gL 9 & F U

(Z)U}éﬁl } 7 wet Bl @
23kt 150°C OW B A<Eddn, SPCD 9 7
F200°C £8 mEA S FH3 FSHAG

(2= A5 A8 AFel AT oA He
AL w3 AA A4 A Udgs
Aol etdat, & Ars SR dd 2T
2l 227 45 45dn o2 sk 2389
dEFF] SRR 53 #7294 AE
A& 01%37%] & é%‘- AT

% 7
o] ZE& 2003 A% @5 FAT A4

d 98] o FE 212 (KRF-2003-003-D00025)
AnEH

1. Leighton, D. E. and Lee, D., “The Effect of Tooling
Temperature on the Formability of Sheet Steel,” IMPT,
Vol. 45, pp 377 - 382, 19%4

2. Thomas, W., Oenoki, T. and Altan, T. “Process
Simulation in Stamping,” IMPT, Vol.98, pp.232 - 243,

3. nEE, Ay, AER, 59 2k sds 29
HE ZHA FAAAMY 22 J=» TG
g FA T, pp. 974 - 977, 2003



