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Application of Equivalent Drawbead Model to

Auto-Body Stamping Analysis

J. Y. Lee, S. J. Moon, Y. T. Keum

Abstract
The application of an equivalent drawbead model(EDM) for sheet metal forming analysis, which adopts the forces
instead of complex geometries in modeling the drawbead, to the numerical simulation of auto-panel stamping process is
introduced in this study. In terms of the thinning and draw-in, better agreement with experimental measurements was
found in EDM than in commercial code models so that the excellence of EDM in the accuracy of drawbead forces for the

simulation of auto-body stampings was revealed.
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Table 1 Number of finite elements for analyzing
draw process of lift-gate outer panel
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Fig. 1 Layout of drawbeads in liftgate draw die
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Table 2 Drawbead forces determined by equivalent
drawbead model(EDM) and commercial
code models

Table 3 Comparison of thinning and relative
error among equivalent drawbead
model(EDM) and commercial code
models

Position No. 1234|5161 7|8

Drawbead forces {N/mm]
Dr:dl"ype Ar[%l ¢ EDM Commerciall | Commercial2
DBRF | DBOF | DBRF | DBOF | DBRF| DBOF

Circular 0 | 93| 771

682

593

Tryout

Thinning

0210

0108

0117

0308

0105

012

Thinning

0212

0085

00%

0108

0057

0057

(H=5,Rs=2.5) 643 | 479

—

789 | 764 | 682 | 595

1 624 | 647 | 558 | 490

2 | 621 | 642 | 558 | 492
3 | 618 | 637 | 558 | 494
Cireular
(s Ry | 4 | 616 | 2 | 558 | 496 | 26 | 300
5 | 613 | 627 | 558 | 498
6 | 611 | @3 | 558 | 500
7 | 608 | 618 | 558 | 503
1] 520 | ss1 | 22 | 371
. 2 | 517 | 45 | @2 | 372
mi“;pﬁig) 395 | 271
: s | si1 | 529 | 423 | 375
6 | 510 | 525 | 424 | 376
Flliptica

2 | 427 | 436 | 302 | 277
Elliptical 3 ] 425 | 480|302 277

- 277 | 184
H3Rs3) | 4 | 04 | w4 | 302 | 277

55 | @5 | 419 | 302 | 278
Elliptical
tasRes| 45 | 382 | 367 | 247 | 260 | 23 | 153
Elfiptical
(o Res) | 5 | #3 | 312|197 | 208 | 174 129

Table 3= Aol FHg 16xHAA A
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EDM

Emor[%]| 03 | 27 168 O [ 09| 20| 41 | 74

Commeri| Thinning | 0174| 0054| 0048 | 0086 | 0089 0074 0085 | 0040

Al Terore| 45 | 61| 78] 24 | 18] 3| 44 | &3
Commenci| Thinming | 0155 0059  0044| 0084 008s, 0073 0080 | 002
a2

Emor[%]| 70 | 55 | 82 | 28 | 19| 25| 38| 79

Position No. 9|10 21131415716

Tryout | Thinning | 0095| G110| 0088 0088 | 0103} 0152} 0167} 023

Thinning | 0063 | 0085 | 0081 | 0096 | 0055] 0151 0147 | 0211
EDM

Emor[%]| 35| 29| 09| 08 | 54| 0 | 23 | 16

. .| Thinning { 0049| 0078 | 0060| 0074 | 0046| 0.141| 0.133| 0186

al Error[%]| 50 | 36 | 21 | 16 | 64 | 12| 40 | 48
C : Thinning | 0050| 0076 0057| 0074 0043|0125 0124 | 0167
al2

Emor[%]| SO | 38 | 34| 16 | &7 | 31| 51| 72
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Table 4 Comparison of relative errors of draw-in
amounts drawbead

model(EDM) and commercial code models

among equivalent

PositionNo. | 1(2|3]4|5]6i718|9]1w]|n10
D["ma“']‘“ Tryout {30 33|24 (35|25 |50 (e0|53[{25| 3 | 2
EDM [21{9|6|w0fui{2|1{2]|6|4]10
Emor |Commer) oot oty 1st1s] 2|2 4als| 4|
[m] cial 1
Commer
gy | 21611515835 8] 21
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