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Abstract

This paper develops a finite element model for frontal crash analysis of a large-sized truck. It is
composed of 220 parts, 70,041 nodes and 69,073 elements. This paper explains only major parts'
models in detail such as frame, cab, floor, and bumper which affect on crash analysis a lot. In order
to prevent penetration not only at a part itself but also between parts, all contact areas are defined
using type-36, self-impact type. The developed model's reliability is validated by comparing simulation
and crash test results. The results used for model validation are vehicle pulses at B-pillar, and frame
and deformation of frame and cab. The frontal crash simulation is performed with the same conditions
as crash test. And, it is performed using PAM-CRASH installed in super-computer SP2. The developed
model whose reliability is verified may be used as a base to develop a finite element model for
occupant behavior and injury coefficient analysis.

(head-on collision)ol] 4] %827} underrun 3}= #

1. M & € w7 e FAC A A7 A= A A

e u Yri2]. =3 = knee bolster, 5 4

iy Efs #EE Be REALn o8 = T4y 2gog Zd 9 g, ool S E

PG E AR 2D FAA £ u)$ Az s SAREAT del #Y AFE=E 2E3) AYst

otk o] BL EY Ao I AAe A I Qemp], A dF AFoA= dojwo] A

2 go] dAstd HZT So] LA G v]Ez 8 Aloz AT A ojg ZE sARS

o 9 QR EYe 2= FAMNL FEAO Fre Mg e B 25 FEAYES

2 3L $EHoT Mstu stE ATE @ Fasor stez, Auniga Abe Fol7] 4

2s AYsn Qo A =83 Fuzs WM A4 Qe FELREDAS et 248
oA 5827 undemmats Ag 2y) A g BHE AL BEowa @ 5 A

o] dREFAZ ARH om[), AW =T 2 dFdAEe d¥EHY FE54L A4T

S 93, FIHoE £ANEPT 5 A%

M EEE TR sed e AR AHAA $AAF s

U dnasd 4872 47 AR 4 492 $ YE fFRasndg

" Ay AAFYY, Ashd swel B 4 e, Aol ded

AAEERS AT AH #8222 AL ALHE FResR

- 489 -



9el AHYE Uik FEAEH ge 2UAA
£4%

sAHE 2854 A4 20 4% FEA9L
59 @ol2 A9 vimste] ATV,

d¥ey 2de Ty, A, #¢5 o,
2o], ¥y, d¥ 2 EP29H, st w2
Bl 399 oig gl Fo REoz FAHC
2t cAD ElolEdlE

N, e

al

Td8 2P »E 2
29ag 50 247t TPl gonz of
g AAsD, A3l W AP $ESS §
o 5dPol fola HEAL 2¥sE A
A A9 FAsA

ol9} 2 A HAFE AR aAFe dHolH
Hyper-Mesh{4]o] EAAM 29 H38A =
€ 33 g. 282 2AFY fdar 2
PAM-GENERIS®] ‘@7 4] PAM- CRASH[5]

2
o Mo ot

€ oj&dd FEdHHE Y F J= g€
dg FAeEGTE B Ao da FEHAL
#F#HAFE SP2ol AX € PAM- CRASHE o|§
ate] =8kt

2 dFo A= PAM-CRASHAA AlFstes &
A, gaA, FA, 28F 8429 d A As
243 283 g 84 AsRdLe dF, 5
AGHA 59 GEFAAM AEHAD g4 A
ERde T, AAny dd, Hy, =of,

20], 2€o]¥g &, 384 #A=, g8 57 Zol
2o AYPHUA FTE B AFAY FFS
U A= 84S AMSHJAY. ZAA AEsEde
A4 ANE, I vy ZE uley o
of AAEE3. wAdg AL BEAE ol 7A
HERHEL B d7d ol4d YIFEY
Aoles & 9gS YA gonz B
= e Ay AR FARIY L
FollA sl HPEY FEEA M
A 2AF Seesr 2L 00 KEOZ
ol At -} REL e Er" %° o2

o
31

R K <>lﬂ
ofje ¥
we i

Ir Jlm

oo
a:3

l‘?.‘..

of

R

o

Az FEHNS 38 W Zyds 29
BAA Abe], Wwe} g FWER Ato],
olEl9} ZalY Atol TAAS} Zol BF Al

A o oollel gF Judd FEo
Jol A AFIE dojuhA] FEF =
AA 492 type 3619 self-impact type2L & 3
2de A3

geoME FE EHoﬂ B e
zdd, A, T2, ze 7
?}_8_4:5%‘_0 1\1—/1‘“-6] )\-\

HA, THYL ZEOI o
Yzl 60~70% BEY FE AUAE FFdln
Agdtes 7t FA% EAoltHe. adEE =
g $E Ao AF HAY FE 4L &
Sk TP L FEA ALE F AN HE
o] dojtoz sA ZHUF grjdole7t HE
< SHAET o9t 2 THYY wESFH
Qololelste) Mg pelstel Tade 2dy
Atk Zede 4 248 ojgsd ZAYJ
fon, x= FE 1960970013, 849 FE
18,32370019 F 16719 FHEOR o]FoA o
Fig. 1€ ZaAY9 fFaes mdo 1HE 2
#rh

e rOl‘ olﬂ

NY-

5}
2=5
o]

e Aol 1A
s A4 52
3

3 o *‘*”*Oi %‘?‘%}—% v} X A i3
3 REo|tk &, 7 HwEe wEL Inz
A-Pillar ¥ A4 d=o JgE £ ¥ ohzt
Ego0] WYo] Aoyt F¢S Y g A
o] FukRoA = Jla WAy B o3 2
AA e Fukyel 2E3t o] A 7P HY
of A% FFS mAd. ol TE dYFHEE

ol

el A —E—*é ‘;»1 Agg F Yeld F JES
2983950 AL 4 8AE ol§dte =AY
HAoH, iE FE 143817013, 84 FE
13,97070018 & 217019 FEF o2 o]FojA 3
Fig. 25 % 4¢84 299 1¥L 2oiFEh

- 490 -



Fig. 2 Finite element model of cab
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Fig. 3 Finite element model of floor
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Fig. 4 Finite element model of bumper
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Fig. 6 Kinetic, internal and total energy
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Fig. 9 Vehicle pulse at left B-pillar
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Fig. 10 Vehicle pulse at right B-pillar
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Fig. 11 Vehicle pulse at left frame
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Fig. 12 Vehicle pulse at right frame

Fig. 13 Cab deformation comparison
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Fig. 14 Frame deformation comparison
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