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A Study on the Three-Dimensional Finite Element Analysis of
Forming Processes of an Automotive Panel

JM.Lee, J.W.Kim, B.J.Ahn and Y.T.Keum

Abstract

Three-Dimensional finite element analysis is performed using PAM-STAMP for design evaluation of
automotive back door inner panel die. Gravity process by blank own weight, binder-wrap process,
and drawing process in the forming operations are sequentially simulated with Virtual Manufacturing
Method. The most valuable result in this research is that 3-D FEM analysis can be applied to the
design evaluation of draw dies in the die try-out. though effects of mesh size and drawbead resistance
force on the numerical accuracy are too much sensitive. For the intensive application to draw-die
design and try-out, the experimental knowhows about the forming variables such as friction coefficient
punch velocity, drawbead force, etc are necessary.
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Fig. 1 CATIA CAD model(half)

e Fig. 4 FE model for upper punch
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Fig. 6 Configuration of tooling geometry

Table 1 Mechnical properties of blank sheet

properities value
Thickness 0./mm
Density 7.8E -06kg/mm-
Young Modulus 210GPa
Yield Stress 0 11GI’a
Poisson’s ratio 0.3

Table 2 FE model characteristics

di
o8 dic punch| holder| blank | total

mesh

node 5724 | 5449 | 716 | 7045 | 18933

element| 6151 | 6066 | 635 | 6839 | 19691

Table 3 Boundary condition and initial condition

Analy. Boundary Condition Initial Condition
gravi-|Blank Holder: all fixed Gravity:
ty  [Blank:sym(y-dir fixed) Z-dir 0.00981GPa
Blank Iolder : all fixed
binder _dn older - all hixe Die Velocity:
Die : Uz free 7 dir 10m/
WT. . 1 seC
2P |Blank : sym(y-dir fixed) ‘
Die Veloceity:
Punch : all fixed Z-dir 10m/scc
draw-| . . )
R Die, B/H : Uz free Friction Coef.:0.08
in
g Blank © sym(y-dir Fixed) [Holding Pressure
:().00078GPa
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Fig. 7 Blank shape deflected by gravity

Fig. 8 Binder-wrap shape
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Fig. 9 Draw panel when P =0.0025GPa
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Fig. 11 Strain curve at a point when
P =0.0025GPa

Fig. 12 Application of 3 kinds of draw beads to FE model

Table 4 Forming variables used in 3 analyses
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. Friction
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Table 5 Thickness along Section A-A

No 1 2 3 4 5 6 7 8 9 10 11
distance 0 45 115 155 195 225 255 310 330 360 430
measu. | 0.668 | 0.665 | 0.658 | 0.634 [ 0.615 | 0.613 | 0.609 | 0.657 | 0.660 | 0.659 | 0.661
analysis | 0.690 | 0.664 | 0.660 | 0.635 | 0.617 | 0.618 | 0.6080 | 0.657 | 0.660 | 0.659 | 0.662
Table 6 Thickness along Section B-B
No 1 2 3 4 5 6 7
distance 0 140 200 265 300 375 425
measu. 0.705 0.685 0.683 0.625 0.640 0.593 0.612
analysis 0.702 0.684 0.684 0.622 0.638 0.591 0.612
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Fig. 17 Thickness distribution along Section A-A
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Fig. 21 Contact force in the Z-direction
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Fig. 23 Views of real try-out panel
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