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First-Step Study of Analyzing Roof Panel Using One-Step Theory
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The static implicit finite element method and the dynamic explicit finite element method are applied

effectively to analyze total auto-body panel stamping processes. which include the forming stage. Analyzed
complicated and abnormal Large size auto-body panel using common use program called AutoForm. Analysis
results examining possibility and validity of the formulation and the factor study are presented. Further. the

simulated results for the total auto-body panel stamping processes are shown and discussed. Its application is

being increased especially in the automotive industrial area for the cost reduction. weight saving. and

improvement of strength.
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Fig. 1. Polar coordinates system of transformation process.
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Material : SPCD
Thickness 107 t
Cushion Stroke : 150 mm

Cushion Pressure : 130 ton

Blank Size : Plan Reference
Draw Bead : Square Bead (R3, H4)
Fig. 2. Input condition.
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(a) Early binding result (e) Before lower post point Smm

Fig. 3. Each punch stroke forming process.

(b) Before lower post point 100mm
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Fig. 4. Formability distribution.

(c) Before lower post point 50mm
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(d) Before lower post point 30mm Fig. 5. Extension rate.
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Fig. 6. The thickness reduction rate distribution.
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Fig. 7. Draw bead addition.
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Fig. 9. Draw bead addition result.
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Fig. 10. Quality assurance plan.
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Fig. 11. Forming completion condition.

&2

A dde A Esa o o dezs 7
Bead X 99%¥Bead 3841712 A RR 8 &
Al

e

2 AFANE T2 38 JPAN 48z 2
 Autoform& AHgste] Wy ANV 2¥yzTy
2 A3l AFAHEY N BFH e AEsy
Holh AAEIE HPA4F 23 dg H4E 9
¢ A FYU8 s0d AEY FEAFS UL B4
Aoz A F2E 99 "Zﬂ%‘ﬂag e e
HEA s et A9 FEHLE JAME AE
R——l WAolY Over Draw?] ’-‘]-8‘ ool dA et

S A2 Fdes Ae ¢ $ YAk

AR2LYYS 718dHA ¥4, 515 9 A=A

2o Aol glen o3 stx) FFAER o|Folx
EAAE H o] 7hssta BYA % ASY WA
BE A Jteate gYaM. A2 s 4 454
A F 3% EE FoplA g8 Assits de
= 9 dF ANEE Mo FHAANN B}
I E2SAY Y 2HE AT Aoz B

= kel

olAA. 1999. 7HEAAYIE 2EUSE AN o
T4, pp. 4-5.

Jung. D. W.. Yoo. D. J. and D. Y. Yang. 1995. A
dynamic explicit/rigid-plastic finite element formulation
and its application to sheet metal forming processes.
Ergineering Comp utations, 12: 707-722.

Mattiason. K. 1985. Numerical Simulation of Stretching
Processes. SIMO P-I. Editor Lange. K.. Proc. of
the 1. Int. Workshop. Stuttgart. pp. 170-213.

Shim, H. B. and D. Y. Yang. 1990. An Elastic-Plastic
Finite Element Analys is on Hydrostatic Bulging
of Rectangular Diaphragms by using Layered
Degenerated Shell Element. Int. J. Mech. SDIL.
32t 49-64.



One-Step O|2€ 0|23+ Roof THY shAdol| HEH 1} AT

Wang. N. M. and S. C. Tang. 1988. Analysis of
Bending Effects in Sheet Forming Operations. Int.
J. for Num. Mech. in Eng.. 25: 253-367.

Yang. D. Y. Jung. D. W., Song. I. S. Yoo. D. d.
and J. H. Lee. 1995. Comparative investigation

into implicit. explicit and iterative implicit/explicit.
schemes for the simulation of sheet-metal forming
process. J. Materials Processing Technology. 50
39-53.






