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A Simplified Method to Consider Forming Effects in a Car
Crash Analysis

J. Huh, J. H. Yoon, J. H. Lim, S. H. Park, H. Huh

Abstract

This paper introduces a simplified method to consider forming effects in a car crash analysis. Representative value was
used to consider forming effects simply. Four representative values, which are the mean value of thicknesses and effective
plastic strains at nodes, the median of thicknesses and effective plastic strains at nodes, were evaluated. A crash analysis
of a front side member shows that analysis results from the suggested methods are similar to those from the conventional
method to consider forming effects. Use of the mean effective plastic strain shows the best results. A car crash analysis for
a ULSAB/AVC model under the condition of US SINCAP were carried out to demonstrate the validity of the suggested
method. Analysis results show that the error of suggested method is less than 1.5%.
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Fig. 1 Finite element model of a front side member; 7
parts, 29842 nodes, 30788 elements
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Table 1 Mean and median value of the thickness and the
effective plastic strain of each part

H
of)
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B
o

Effective Effective
” Thickness  plastic  Thickness  plastic
pa (mean) strain (median) strain
(mean) (median)
Frt_frame_ 1.197 0.0147 1.199 0.0104
out_A
Reinf frt_ 0.895 0.0328 0.896 0.0267
frame A
Reinf _frt_ 1.994 0.0271 1.999 0.0153
frame_C
Reinf frt_ 1.597 0.0224 1.599 0.121
frame D
Frt_ii'l;]ame_ 1.593 0.0269 1.596 0.023
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Table 2 Absorbed energy and deformation for various
analysis conditions

Analysis Absorbed Deformation
condition energy(kJ) (mm)
w/o forming 11.0 289.1
w/ forming 12.3 280.2
Mean{eps) 12.5 2744
Mean(eps+ths) 12.4 276.1
Median(eps) 12.5 274.5
Median{eps+ths) 12.4 276.2
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(b) Deformation

Fig. 2 Absorbed energy and deformation for a front side

member for various analysis conditions
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Fig. 3 (a) FE modeling of an ULSAB/AVC model, (b)
Parts to consider forming effects(dark parts) and
measuring points
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Table 3 Mean thickness and effective plastic strain for

O

>{v

each part
Part Ths(mm) Eps

Bulkhead Crash Box Dash RH 1.199 0.0406
Crossmember Support 0.698 0.031¢
A-Post Inner 0.899 0.0387
Rocker Inner 1.497 0.0361
Body Side Outer TWB1 1.502 0.0425
B-Pillar Inner 0.698 0.0427
Reinf B-Pillar Lower 0.995 0.0182
Body Side Outer TWB3 1.795 0.0270
Body Side Outer TWB4 1.200 0.0170
Body Side Quter TWBS 0.699 0.0237
Inner Rear - Front Door 0.599 0.0222
Crossmember Roof 1.199 0.0033
B-Pillar Ext 0.699 0.0391
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Fig. 4 Intrusion displacement and velocity for each
analysis

Aol A dEFE HL3o

F58tal Fig. 3 (b)oll AT SR A

2] 2 JUSEE AAST Fig 4 o] A

A7 AYFS 2= A

[
La¥)

of
il
jlal)
o

_9_1;
E 2
o g

filo
ko o

ok
i
g
=
=2
lo,
o
M
o
o
ot
2L oo
ot
2
(o3
2 i %
e URSO CH =I Ts:

ol

rlu N

Wi

- o
=)

sy

0

A

Jo

[:01.

(&

ot

it

o,

of

Al

¥ R te
flle

) Lo
oo (i

ok
L

LU O J A " A T
=

h b
Fr1
e

il
&
X

g o0 = o
Y

=

o % 3 X
Bl Hoye

§ Qb M g
flo 32
d o e
oty 1
B
fle
f
L
0
e
4
z
X
N
B
o

T
o (L
o
A
JEJ %
H1
)

A
T
o] ULSAB/AVC X 9eo] =9
Az Akek WY

Q.

=
Ao FA £ FEUYE
s

o
R
&
ol
%
32
£ ofy
2L
|-0
ok
o
o ¥
fo
o
oft
oX,
ot wlo
%
oA

o
ot
o oxr K S omE o
o T Ob K o pon O
o o ¥R
Az
2
2
N
52
b
p)
2
S
A i M
R R
rloéggjgrsu_%mlmm

>
ofo o
= % rr
e g
s
=]
i) i“
G
Ry ra
Rl -
e of\
el
T
—‘1 =t
b
&8 ot

[1] H. Huh, K. P. Kim, S. H. Kim, J. H. Song, H. S. Kim
and S. K. Hong, "Crashworthiness Assessment of
Front Side Members in an Auto-Body Considering the
Fabrication Histories”, Int. J. Mech. Sci., 45,1645-
1660, 2003.

[2] 31E, &5, vteols, A%, H4 3, iy
Frbe & nEd AFa FEHA, FF247)
SoEA, Al 158 Al 8 &, 2006

{31 H. Huh, J. H. Lim, J. H. Song, K. S. Lee, Y. W. Lee
and S. S. Han, "Crashworthiness Assessment of Side
Impact of an Auto-Body with 60TRIP Steel for Side
Members", International Journal of Automotive
Technology, 4 (3), 149-156, 2003.

[4] S. Simunovic, J. Shaw, G A. Aramayo, "Steel
Processing Effects on Impact Deformation of Ultra
Light Steel Auto Body" , SAE Paper, 2001-01-1056,
2001.

- 262 -



