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Abstract: A wheeled armored vehicle is a military vehicle that has been developed to enhance combat capabilities and
mobility for the army. The wheeled armored vehicle has a high center of gravity, and it operates on unpaved and sloped
roads. Therefore, this vehicle has a high risk of rollover crashes. To design the interior of the military vehicle, the
crew’s safety during rollover crashes is an important factor. However, actual vehicle tests for design are extremely
expensive. In this paper, nonlinear dynamic analysis is performed to simulate the rollover crashes and the passenger
injury is assessed for a wheeled armored vehicle. The scope of this research is the rollover condition, FE modeling of
the wheeled armored vehicle and the dummy, arrangement of dummies, assessment of passenger injuries, and
simulation model for rollover crashes.
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Table 1 Result of the drop test (Normalized HIC)

Driver Commander | Crew | Crew | Crew
No.1 No.2 No.3 | No.4 | No.5

HIC 0.38 0.33 028 | 0.27 | 0.21
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Fig. 8 Addition of an 1D-seatbelt element
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A WA d e 52 ¥R 53
AREShE ok ¢ WAl sld W2 24k
2ol yHlE g8 guigke] AE5uAs sds
oty AFW A o] Fojyd WES F=o] ik

HE2AE FAlska aksks A48 ofY

o711 9] Negative volume= | A3t 4= It}

N
1S

© ™ A] Negative volumeS-

T
=

Fe3st AE AlEdHol oA HA
2 FAE FAMEA At}
1xFY 49}
MAT SEATBELTE o w2 12149
ZFe AHT 5 ﬂﬂﬁ HE o Al

)
g A
(m e

‘Uﬁim

ox
)

¢

g

Lo
of

to b
BN

ol
8O

o S

Bl
(o o, fo

= olof oy ol A
o v 2

S
‘lo

|

ofy

—111 FUO
i

A

tlo

fo ot rr o rlo et

i

flo

.ﬂﬁ%zﬂ%
o HEHAES

0>’

A8k
WME= ol duld
A7 fGA g
A Hojue= Aol
Al SHo=E
of wjZell METL o7folA Blojdt) o
e ol Eoll MEVE A9
Negative volume©] A& 4= 2
7] $138Fo] Fig. 83 ol
F7Fsto] Relg

ga MET oAE Helrh

)

=

)
OkO OH
ZT e

o pE Y rE W N o T T &L H Ry ol

¥ 2 (m ob X o O 2 oHE Al

§£

1
.

Ho l-N

L)

o fo 2

@ Ageln - A5t Tx1~ 5t e ity

'Y
JH
rx
-
0
>
oo

AT AR 4T AL agel 2T

o ol WAL Aqrshs ol skl F

o FAAE 545D 579 FAHL B

e oled AE el a4 F wgste A

uojmel fA4S 2EA B Badt vk
B oAReNE A 3 wAss A% gEo
FA FA NG A SEel e gAA dzn



Agd A A
Traffic Safety Administration)> “&-&xt2e] 3 =
5 8 AEE st WA vk 2ge] s-=
1 3 A9 (Fishhook test)S A 33la gtk s.
S FHLE 7200 59 2FAEAEEE AHES

i L
filo
e
o,
>
)
N
do
off

f
Ry

2

o

o

J !

o

ot

do 2
o
5 o
!
>-<
z
>
ul
)

Y 2
2
o
rot
N
)
o
fru
e
=
A
X
Og‘:,"
]
¥

52 Algalold 2xlet o2
sFH 79 Age magsta A5 34

ol Al 2744 EAE 7HAA QE‘r 2 A= 2=

O

2 A Anz FPAsE BAolth AF %
Wol ArpA 2FFAe) S5 FAEA o
gk whebd] s1gel A AR At gol 27 &
e olgdd Ftelmdde W Fas: ®
Iﬂla tﬂ-tﬂo A],%g].oﬂ]:].

Fig. 112 wpets} slo]|=g|de 24 Q48 &
9 @ Aot 74 F 27 $EE FA5]
el 19 TN A vhe, spol =Y qhel
sha e AAREL A% A vhea ARAg

of FEskm olo] wE TEuF AL 0.06 ~
0.200]t}. o] mt& AlFE Farste] o 7&& Kl
E /\Lil-o /qug}ﬂ HOH x{i 7}‘3/\301 %% 2,3

Ao e kg wpRAleE 052 A kit

Fig. 11914 #& Yo = ﬁ/\l% FEe o] z}
T dojupe Ftoltt o] FREe W npdol &
°H Aol A G 0.00 8 TAE 7HAA 9

Atk o TAE dstr] flste] 0.59] vpEAS

Fig. 10 Rollover condition of the S-curve driving

Py Shg g AlEdeld AT 389

= M= AA 2as vhEASTE 0091 19w
tﬁ’fl‘%—‘:} Imm 9]l Fig. 99} Zo] g S F7t=
e
HA EAE Heske r R 27 &
o7 AGHA = Aolth ¢n] &
g7t #Es o Es FEAHORE
Aokt upeba] A kE Fitof ES
7] &x7t ztgg;q = E‘r olelgh
tr] Aol 27300 3
o ®EA & i}%‘ﬁﬂr Eﬂ“loﬂ e z7) %EE
A&t slA 7] eJAkel gH| Alo]ol] Negative
volumeo] WAJale] o] Zaw A ¢reth o
wAE A3yl flste] dulel A&t SEE
A Lol 3R Aogint. ARt A FE T
e 27 SRR st gurt A 22 &
Al OX‘O‘ W 7bA] Cimlell A Fe 7HERETE EA
stoh o=/ z7|o] AT TtEEE FEOA
WA SRR A abEET weia B2
AlgeA daw st d85 A AejAE 543517
A3t 0.0 ~ 0.5%9] 34 FFAA Y= s
A Z Aol A A2 ste]of Fh}

¢

X

o
fr

2
ofo

0w

ﬂ‘_ﬂr{m

k1
o b e

b

53 21}

AL FZo & A F5 Y AsS Ay
HWA, 34 A% gue 229 Wy olsd &
dol Afrest AE Aol A o] Asd A o=
A Fes FAT F A s-FA T AE AY
o] QA “Fsllx] A¥}= Table 29 Zo). 8 £
55km/h, 65km/h, 75km/holl wE Q1A A= 2z}

T T8 S50 Sbel wE o= BEE B
olt}, wet A{ust AE AFe A} Hus
of & o, Agdat A5 A9 =30] 55km/he)
A F AE A Bk Sud ARdS H9T
4 9tk o]#] g A= Table 1, Table 2, Table 3°]
& Hlalo A &lgt 4= QIt}. Table 32 A48}

-lN

Fig. 11 Rigid-wall modeling for the S-curve driving



390

ol A% - A

Table 2 Result of the S-curve driving test (Normalized HIC)

Velocity 55km/h 65km/h 75km/h
?\]r(ijv_fr 0.55 0.77 1.09
Corrli]rgf‘;der 0.26 0.29 0.37
%;’V; 0.29 0.32 0.35
iﬁv 0.43 0.44 0.50
%r(fvsv 0.35 0.38 0.51

Table 3 Acceleration of the vehicle at the first impact
(Normalized Acceleration)

Test Acceleration

Drop test 0.76
S-curve driving test

(55km/h) 0.89
S-curve driving test 1.05

(65km/h) )
S-curve driving test 1.10

(75km/h) )

(a) Drop test

(b) S-curve driving test

Fig. 12 Stress contours at the first initial impact
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