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The Die Development of REF SILL OTR-R/L Auto-Body
Panel by using Forming Analysis

D. W. Jung, C. H. Lee, W. S. Moon

Abstract

The characteristic of sheet metal process is the few loss of material duringbprocess, the short processing time and the
excellent price and strength. The sheet metal process with above characteristic is common used in industrial field, but in
order to analysis irregular field problems the reliable and economical analysis method is demanded. Finite element
method is very effective method to simulate the forming processes with good prediction of the deformation behaviour.
Among Finite element method, The static-implicit finite element method is applied effectively to analyze real-size auto-
body panel stamping processes, which include the forming stage. In this paper, it was focussed on the drawability factors
on auto-body panel stamping by AUTOFORM with using tool planing alloy to reduce law price as well as high precision
from Design Optimization of die. According to this study, the results of simulation will give engineers good information

to access the Design Optimization of die.
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Sill Outer-Right/Left ©] t}.

2.1 HHS ME s At Y¥olM 23t

Model = QW
P/Name = REF SILL OTR-R/L
Application = AutoForm(B/H+DR)
off &4 Xt == 12 | 2/3%t 4% 5t
Material |SP781-[SP782-] SP783- |SP782-
590 440 590 390
r-values | 0.59 | 1.18 0.61 1.48
1.6t
Thickness | 1.6t 1.6t 1.8t
1.8t
Drawing
Pressure | 90TON | 70TON | 70TON | 70TON
Binder
Pressure |1060TONJ1000TON| 1000TON |1000TON
Blank 1995mm | 1970mm [ 1970mm | 1970mm
X X 350mm| X X
Size 390mm 350mm | 350mm
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Table 2 Input condition

Fig. 2 (a) SP781-590 1.6t .. Thickness
reduction
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Model = QW

P/Name = REF SILL OTR-R/L

Application = AutoForm(B/H+DR)

Material = SP782-390

R-valuse = 1.49

Poisson’s ratio = 0.3

Young’s modulus = 2.1x 105 Mpa

Thickness = 1.8

1st draw Binder Pressure = 70 TON

Drawing Pressure = 1000 TON

2st draw Binder Pressure = 40 TON

Drawing Pressure = 500 TON

Blank Size = 1970 mm X 350 mm

Table 3 Input condition

Fig. 4 (a) Thickness reduction

. § T Fig. 4 (b) Metal Flow
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(a) New die face (b) old die face
Fig. 5 New and old die face
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Fig. 6 New operation plan - section view
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Fig. 8 Final photo of Try-out

6. 28 ¥ 1#
Fig. 7 Comparison

B d7dAe A4 @A AgEu

Fig. 7 14 2nd draw 2] Bl 249 old Je ZAA wdo 2"y FAHA HZHe 3

_84_



e T A I
o

2. SP792-390 1.8t & Al
F3|A g A3} ind DRAW
Fo = 3] FHo

7}

o digstr] s AW
2nd DRAW = <138} shock line
Holl AEFFPFe] WAHo] B
F7F A}

3. 01838 Ay SINEAHES nigo
Azste] AAZ A BdE A Zs
A8 gFAE A5ER o

4. A FPAHEL 99
1F71E HEY
4]

wo e o g€ Mo B 82

lo ol

il oft
X o

o - ok
T T g0 od
Sy Hn ob > o

ok

(1] 2% AF
vol.19, no.§,
pp. 194-202, 2002.
A5, AFT,
SRS TR

T

(2]

i

_85_

(3]

[5]

[7]

(8]

(9]
[10]

[11]

”»

Fo AT A gy,
3] vol.3 ¥ no.3, pp. 19-28, 1995.
H. Huh, S. S. Han and D. Y. Yang, "Elastic-Plastic
Finite Element Analysis with Directional Reduced

A A

Integration in Sheet Metal Forming Process", 3rd
ICTP, 1375 ~ 1381, 1991.

H. Sum aga and A Makinouchi, "Elastic-Plastic
Finite Element Simulation of Sheet Metal Bending
Process for Auto-Body Panels", 3rd ICTP, pp1525
" 1530, 1990.

Yamada, Y. and Yoshimura, N., "Plastic Stress-
Strain Matrix and its Application for the Solution
of Elastic-Plastic Problems by the Finite Element
Method", Int. J. Mech. Sci., Vol. 10, pp. 343-354,
1968.

Cheng, J. H. and Kikuchi, N., "An Analysis of
Metal Forming Processes using Large Deformation
Elastic - Plastic Formulation", Comp. Meth. Appl.
Eng., pp. 71-108, 1985.

Choi, T. H., "Numerical Simulations of Sheet
Foriming Processes by an Elasto-Plastic Finite
Element Method", KAIST MS thesis, pp. 6-18,
1993.

Chun, B. K., "Numerical Simulation of Bead
Formation by an Elasto-Plastic Finite Element
Method", KAIST MS thesis, pp. 7-23, 1992.
59, “248 ) &7 pp. 87-108, 1997.
Kim, C. M., Im, Y. S., Heo, Y. M, Kim, N. 8., Jung,
G C., Seo, D. G, "Finite-element analysis and
experimental verification for drawbead drawing
processes", J. of Materials Processing Technology,
pp. 188-194, 1997.

113 — — -
oA, FdT, “wE 4YETAY fas
A4S 9 === AREd AL, @

ThA7EEE A A 7 A A 1, pp. 3-22,
1998.



