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Springback Analyses in Sheet Metal Stamping Processes
and Industrial Applications

Dong-Yol Yang, Sang-Wook Lee, Jeong-Whan Yoon and Dong-Jin Yoo

Abstract

The explicit and implicit time integration methods are applied effectively to analyze sheet metal
stamping processes, which include the forming stage and the springback stage consecutively. The
explicit time integration method has better merits in the forming stage including highly complicated
three-dimensional contact conditions. By contrary, the implicit time integration method is better for
analyzing springback since the complicated contact conditions are removed and the computing time to
get, the final static state is short. In this work, brief descriptions of the formulation and the factor
study for springback simulations are presented. Further, the simulated results for the S-rail and the

roof panel stamping processes are shown and discussed.
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Fig. 3 Comparison of the deformed shapes of the blank before and after springback in the S-rail stamping process
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Fig. 7 Effective stress distributions on the outer layer of
the S-rail blank(unit:GPa);(a) Before springback,
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Fig. 8 FE-discretized and exploded view of the roof
panel stamping process
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Fig. 9 Time schedule for the simulation of the roof
panel stamping process
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Fig. 10 Deformed shapes in the roof panel stamping process after; (a) Gravity loading stage,
(b) Binding stage, (c) Forming stage, (d) Springback stage
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Fig. 11 Displacement distributions during springback in the roof panel stamping process(unit: mm);
(a) Absolute nodal displacement, (b) z-component of nodal displacement

2.4 2= m{(roof panel) A8 I A= A
AA A9 AARA FZ D 4Y 2 229 34
Fgslget, o] L rletREAleA] ML H’]"—‘.‘ 2

gl AE3g FZ ad & Aikelr] A3 3 olvt

Fig.8& X oid A48 239 #3 84 Eeﬂ)_%’% =
Folct.

2 9 A9 3R E N3] A A 2AEEE
Fig. 99 =AIEItE A48 sjAe AgA R o] Fofxrt,
Z, A5 34, vl (binding) 14 2 43 sliAo|r},
A8 A Folle vtz AxYW Aol o] FojRe}
SN o)A A3}E Fig 109 YeRriAth w19 27
| vla) 23w Qfo] Zolr] Fig 1002+ Axed oF
L 8elslr] o]F Y] Wl Fig.110] AZul okol] vl
PESE ) ARl dd HM PEIR o Wsie

2,

PAILT él:"r: TEEﬂ Aol A3l AE &), 24
7} A J*Z]“H‘é¥~%} Ach, zrgE A
ko] Aty ‘E"‘i_ £ 3.58 mm%Th.

3. E

(i) 229 Az /3 & JFE FE Qe B
o § 98 27190, 3 AE22E 399l 2
At #8229 ASgn, ozre, sz
d23l7) FAAE 71 Bag Al 2D
e ¢ 4 9

(i) Srail 9% % 2T 14 FaA & A4
gl o)g A4 At A9 gk L dAE o] 9
At ATe WS A AARE T 5 YTk oz,
2 el Beel 23H

(iv) 94 29 A FZ e 4Y L 2T 9
4g ATALR $YHYL, 0 g
o2 A9 & 9ol AR,

Wb 2

mo  mjn

Ho

-

OE

AgoEd

(1) o1 4%, &4, F54E, 1996, "AAA A A&
Lol gAY P YA 2ZYw A", g F
71783 #A &3] =&, pp. 647~652.

(2) S.W.Lee, J.W.Yoon and D.Y.Yang, 1996,
“Explicit Finite Element Analysis of Industrial
Sheet Metal Forming Processes”, Proceedings of
the Pacific Conference on Manufacturing '96,
edited by Korea Association of Machinery Indus-
try, Seoul, Korea, pp. 578~583.

(3) ©14%, ¢¥FE, ?§ A, 1997, "HA AF o vA =
damping®} 9% 12", &5 2733 24 T
U3 =&, pp. 188~191.

(4) Committee of NUMISHEET'93, 1993, Proceed-
ings of the 2nd International Conference

SIBAMIIEEE|XI/ASA A 1Z, 19993 /27



©)

(6)

NUMISHEET'93, edited by A.Makinouchi,
E.Nakamachi, E.Onate and R.H.Wagoner, Ise-
hara, Japan.

o4, 1998, gy A £ 2k £48 o
szlo] 1 R Y FH H4, @
BRI ET NS TRy

Committee of NUMISHEET'96, 1996, Proceed-
ings of the 3rd International Conference
NUMISHEET'96, edited by J.K.Lee, G.L.Kinzel

d

Hiow

28/ B2 AM0SEE|X/A8A A1E, 19994

(7

@)

and R.H.Wagoner, Ohio State Univ., USA.
TS, 1997, "N S8 0|2 o] &3 YA o
A AR IR AFE 7T 84 F28, 5]
=9 AL =8

J.F.Duarte, A.B.Rocha, 1996, “A Brief Descrip-
tion of a S-rail Benchmark”, Proceedings of
NUMISHEET'96, edited by J.K.Lee, G.L.Kinzel
and R.H.Wagoner, Ohio State Univ., USA, pp.
336~343.



