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FE Analysis for Application of Isotropic Steel Sheet on Auto-
Roof Panel
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Abstract
The isotropic steel sheet was developed and started to apply on the auto-body outer panel, however the characteristics

of application on auto-body were not well known. In this paper the FE analysis of outer panel of auto-body was carried
out to investigate the characteristics of isotropic steel sheet. For the FE analysis of the roof panel of ULSAB body the
isotropic steel sheet and the bake hardening steel sheet were used. The Isotropic steel sheet shows more deformation at

punch bottom area of roof panel than the bake hardening steel sheet that is most required forming properties for outer

panel to obtain the shape fixability of forming parts. It is shown that the isotropic steel sheet has suitable material

properties for outer panels of auto-body.
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Table 1 Comparison of material properties

YS TS | T-EL
Material r Ar n
(MPa) | (MPa) | (%)
Isotropic
steel 247 344 42 1.02 | 0.18 | 0.213
Bake
hardening | 235 | 354 | 38 | 1.55 | 0.08 | 0213
steel
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Fig. 2 FE model for roof panel
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Fig. 3 Deformed shape of roof panel

> o
B(_:
i o
3=
o fo
N, ook
2
Mo 2L
£ o
of Ho
> 1l
o

>
ol e
lo I
ol

s
wd ARg 44 A9y Hy B34
5 N

-
L
O
O
d

Roof Panel 5% & A3 S5AS vus3
o] ztzte] Zuel HiEdNE B4 B

g8s AEsd AF AAE FP5T Roof
panel F-3E9] HFA Frdol & ¥ EAHO=
A 7 a7EE A Fol sl BX nieie
(Fig. 391 A EA%) F7 WP ES 2p7te] el
3l Table 2 ol VERH AT

Table 2 Comparison of thickness strain at punch
bottom area (BHF=800kN)
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Table 3 Comparison of maximum blank holding force

Project: "raoHso-410_03_stamping"
odule : “State end : Prog. = 420.506557"

5:: and thickness strain at punch bottom area

Isotropic  |Bake hardening
steel steel

Material Virtual material

Maximum BHF|  800kN 1000kN 1000kN
Thickness
Strain(%)

-1.22 -1.06 -1.16
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Fig. 5 Distribution of thickness strain of roof panel

for each material (a: Isotropic steel, BHF=
800kN, b: Bake hardening steel, BHF=
1000kN, c : Virtual material, BHF = 1000kN)
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