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Application of the CAE Process for the Determination of Parameters

in the Stamping Process of an Auto-body Member
Seho Kim™ + Hoon Huh? - Junghan Song?

Y School of Automotive, Industrial and Mechanical Engineering, Daegu University, 15 Naeri, Jillyang, Gyeongsan, Gyeonghbuk,
712-714, Korea
2 Department of Mechanical Engineering, KAIST, Science Town, Daejeon 305-701, Korea

Abstract : This paper is concerned with the parameter determination for the tool design in the stamping process of
the complicated auto-body member. The indicators of failure selected in this paper are wrinkling, the amount of
springback and the development of the excess metal. Important process parameters are determined from the
stamping analysis of the front side member inner changing the design parameters such as blank size, the draw-bead
and the forming shape.
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Figure 1. CAD model of the front side member inner:
(a) wireframe data; (b) surface data.

Figure 2. CAD model of the tool for the stamping of
the member (initial binder design).

Figure 3. finite element model of tools and the blank
for the analysis of the front side member inner.

< 7Y 744
1.78 °|%lt} £
2

N N o ot >

i fo roh o2 [H iz

tlo & )

’ iy fg B
ke 4 2 2
e

(o =

‘1)‘ ofl ﬂJ-[E
o
g
4 n
i
it
ol
Q‘L
N
o
ol
2 7

2
2

ol
ol

2 w
wy o F
H P
N

e

o

to



o
it
>
off

AF5eh3] 20043 %=

i ]
Punch Opening Line N
CASE1
N — |

CASE3—= CI/AS E2

Figure 4. Initial blank types with the punch opening line
after the binder-wrap forming analysis.
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Figure 5. Comparison of deformed shapes with respect
to the initial blank types with the initial tool design.
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Figure 6. Locations of the cross sections for the
comparison of the thickness, the springback shape and
the contact condition.
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Figure 7. Comparison of the thickness distribution with
respect to the blank size with the initial tool design: (a)
section A-A’ with the initial tool design; (b) C-C’; (c)
D-D’; (d) E-E’.
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Figure 8. Comparison of the contact condition between
tools and the blank along the section C-C’ and K-K’
with the initial tool design: (a) CASE2, stroke

=118mm; (b) CASE2, stroke =150mm; (c) CASES3,
stroke =150mm; (d) CASE3, stroke =150mm.

Figure 9. Deformed shape of the blank with the initial
tool design : (a) CASE2; (b) CASE3.
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Figure 10. Comparison of the amount of springback
after the forming process with respect to the blank
shape with the initial tool design.
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Figure 11. Comparison of the thickness distribution with
respect to the blank size with the draw-bead: (a) section
A-A’; (b) C-C’; (c) D-D’; (d) E-E".
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Figure 12. Comparison of the thickness distribution with
respect to the presence of the draw-bead (CASE 2): (a)
section B-B’; (b) C-C’; (c) D-D’; (d) E-E’.
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Figure 13. Comparison of the contact condition along
the section C-C’ and K-K’ with draw-bead: (a) CASE2,
stroke =118mm; (b) CASE2, stroke =150mm; (c)
CASE3, stroke =150mm; (d) CASES3, stroke =150mm.
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Figure 14. Deformed shape of the blank with draw-
bead : (a) CASE2; (b) CASES3.
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Figure 15. Comparison of the amount of springback
after the forming process with respect to the blank
shape with the draw-bead.

Figure 16. CAD model of the modified tool surface for
the stamping of the front side member inner.
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Figure 17. Comparison of the thickness distribution with
respect to the presence of the draw-bead and the forming
shape (CASE 2): (a) section A-A’; (b) B-B’; (c) C-C’;
(d) E-E".
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Figure 18. Comparison of the contact condition between
tools and the blank along the section H-H’ and J-J’
(CASE2): (a) initial design; (b) with draw-bead; (c) with
forming shape.
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Figure 19. Deformed shape of the blank with forming
shape.
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