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Fig. 2. Flow chart for die manufacturing.
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Model = QW

P/Name= REF SILL OTR-R/L
Application = AutoForm(B/H+ DR)
Material = SP782-440

Thickness = 1.6

Binder Pressure = 70 TON
Drawing Pressure = 1000 TON
Blank Size : 1970mm X 350mm

Fig. 3. The first input condition.
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Fig. 6. BLANK SIZE & METAL FLOW
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Fig. 7. Comparison of material difference
(Thickness reduction).

Fig. 8. DIE FACE TYPE CHANGED.
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Model = QW
P/Name= REF SILL OTR-R/L

- Application = AutoForm(B/H+ DR)
Material = SP782-440

© Thickness = 1.8
' Binder Pressure = 70 TON
Drawing Pressure = 1000 TON

! Blank Size : 1970mm X 35(mm

Fig. 9. The second input condition.

Fig. 10. Thickness reduction.
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Fig. 12. Step Picture(Press View).
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Fig. 13. BLANK SIZE & METAL FLOW.
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i Model = QW

' P/Name= REF SILL OTR-R/L

1? Application = AutoForm(B/H+ DR)

| Material = SP782-440
Thickness = 2.0
Binder Pressure = 70 TON
Drawing Pressure = 1000 TON
Blank Size : 1970nm X 350mm

Fig. 14. The third input condition.

- 75 -

Fig. 15& 23 SP782-440 1519 npastx2 54
ALZ A 9o FAHYE R (FFo] 4=
Atk 4728 AASA vekd AR (view-a)F-E
MFRE FAGLE HI%ol LA ALY 78
moll A 3 (25%) 0] Yojupr] A|ART) (HRR

Me FrAZALE 0%0180id sAbE 55mel A
eH(25%) 0] ?J_OMﬂ ARG FrlHozr (HRE
AME vhArtA 2 FAZARTE 50%0l40lH ALY
2omell A FeH25%)0] dotur] AFF (view-b)
A (HEEAME FAZLE 398%0]F0l0 atA}
A 1mm°ﬂA1 BeH(25%) 0] Fojutr] AR,

go] RS FRE 1FEo FEL sii}
A zommv}zu FEEES dehlden, A&
£22 PR FEY FAS A0 AN F
Yol o] uigaad

=}
A

ABY FALZ 18NN 202 29F Aol Hg

3 789 BAL 23 dolgAw AW BA)
A 2stet.

ulhe &

- beaod [F 020) Q

'ﬁ) bead? F £17)

bead2 {F 037)

Fig. 15. Thickness reduction.
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Application = AutoForm(B/H+ DR)
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Drawing Pressure = 1000 TON
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Fig. 18. The 4th input condition.
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Fig. 20. 1st draw Thickness reduction.

Fig. 21. lst draw Wrinkling.

Fig. 202 24 SP782-440 2.0t 1st DRAW A&
A4 AF2 4B RAYF B 3Tl 2
At 4528 FASHA Jded 2 (view-a)
2y (DREAME FAZLE HI%olGeln At
A 44l X FH25%) 0] dojuy] AlFd OF
BojMe SAZAE 50%0180lm ALY 2mmol A
BHH25%) 0] Qojutrl A&l (view-b>l A (3
Huode SAZAE 34%odols] sAE mnol
A FE(25%) 0 dolutr] AR

FE24x 1%Rolt FEL DY HFEoIh
8L A 0mARA Y FEZFS UebAR A
on st drawl 2 AEF AT A ALHA
Ego REdA FE9 A7 QA

Fig. 232 29¥ 2nd DRAWS 42 85 A
£3ta] SP782-440 2.0t5 HFAA @ AHE ¥4
& X2 3FEol Ut ?““% *ﬂ”}ﬂl vebd

A3 (view-a)-r-a: DORBANE FAZLEE Bd%
ooz sl HAUTH <2>—r—c°ﬂf‘1% -r”H:“*t
50%0) o2 sido] wAEch (view-byoll A
BuoxE FAZLE N%oldoln (st uhiit
22 gtgo] st AR WAl Eriulstth

End DRAW N
. /
b k. oume o :m((

QI op20 band! [F 017) oL F 0T

- 77 -



emmur

Fig. 24. 2st draw Wrinkling.

} {OREHY
———
L
4 I.D 0H

Fig. 25. BLANK SIZE & METAL FLOW.

FEYXE= 1Rl st drawl 2 AP} 2
T oA A& FZ2 FRoA FF A
7 A7k A9 HFo Brtasith

NgdE

2 ATAAE 4 AGAFAN ArgsiolAE
A Be 298 3AAY FYARUAL A
FAGLEH FE4FS 4¥ANT N2e B
Be Adetel 4N @ 2% e e A
g dg +7t Aok

L 4848 A¥a7 98 2L A FAE
AANGAAY T $2o Ho T80 23 @
& SRAY oA EA AL

$3 Aze 39 Agsted oAl A4 salA

S5 FEREe AA) AV SPIB-440°0
Y4 e 2A 2@ A%S wan.

o a@ 4Y ANEHSS ¥ SPTE-4402)
SILL OTR-R/L #delA <HAE 4

Zetoz o2 429 Wagel #7ty

§ Y FAAEL M= 3 A3FY
DH71ET HEY HAld A JFE FUAE
F e Project #e|7l€o] AE Hojof atnl 74
Project %9 Action Plang 718, ol &%
22 Fagozq AR/ 5 248 5 A
B %9 2l2ag Hasslz]l A AN3HY
Mol A A8t

J

pi

rr
a2

lo

%]

tES
1 A& o g4, 2002, "Asar THL 79 2E
AAA YA AT FTHETEE Vol 19. No.
8. pp.194-202.

FEd dET Y. o1& 19%. @A
H FFALYG o8 AFa vtBAE
HEFZe i ‘_\_Eﬂ"—?". A& 2E s Vol
3 No. 3. pp. 19-28.

3. Jung. D. W. and Yang. K. B. 2000

"Comparative Investigation into Membrane, Shell

)

and Continuum Elements for the Rigid-Plastic

Finite Element Analysis of 2-Dimensional Sheet



NE

SHOIML M T YEHHME &3

+

=

g

BIHol 2E AF

Metal Forming Problems”, J. Materials Processing
Technology. Vol. 104, No. 3. pp.185-190.

4. Jung. D. W.. Yoo. D. J. and Yang. D. Y. 199.
“A dynamic explicit/rigid-plastic finite element
formulation and its application to sheet metal
forming processes”, Engineering Computations.
Vol. 12, pp.707-722.

5. Jung. D. W., Song. I. S. and Yang. D. Y. 1995.
“An improved method for application of blank
holding force considering sheet thickness in deep
drawing simulation of planar anisotropic sheet”
J. Materials Processing Technology. Vol. 52
pp.472-488.

6. Jung. D. W., Yoo. D. J. and Yang. D. Y. 1995,
“A dynamic explicit/rigid-plastic finite element
formulation and its application to sheet metal
forming processes”, Engineering Computations,
Vol. 12, pp.707-722.

- 79 .

7. Lee, H. S.. Jung. D. W.. Jung. J. H. and Im. S.
Y.
buckling for beam structures”. Computers &
Structures. Vol. 33. pp.1357-1371.

8 Jung. D. W. and Yang. D. Y. 1998. “Step-wise
combined implicit-explicit finite-element simulation

1994, “Finite element analysis of lateral

of auto-body stamping processes”. J. Materials
Processing Technology. Vol. 83. pp.245-260.

9. Jung. D. W, 1998. “Study of dynamic explicit
analysis in sheet metal forming processes using
faster punch velocity and mass scaling scheme™.
Journal of Materials Engineering and Performance.
Vol. 7. No. 4. pp.479-490.

10. Kim. Y. S. and Jung. D. W.. 1998. A study on
deformation characteristics of the plane strain
punch stretching test, Int. J. of KSME. Vol
12, No. 4. pp.544-352.



oz
ol
o
opx
E-}
>

A Study of developing tool planing by auto-body forming
analysis in Stamping Processes

Dong-Won Jung®, Jae-Sin Hwang™”
*Faculty of Mechanical. Energy & Production eng. Research Institute of Advanced Technology.
Cheju Nat'l Univ.
*Graduate School. Cheju Natl Univ.

Abstract. Finite element method is very effective method to simulate the forming processes with good
prediction of the deformation behaviour. For the finite element modeling of sheet mental forming the
accurate tool model is required. Due to the geometrical complexity of real-size part stamping tools it is hard
to make FE model for real-size auto-body stamping parts. 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.

Key Words : Finite element method. auto-body panel stamping, tool planing. Design Optimization
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