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Abstract: It is essential to perform driving performance tests of military vehicles on rough terrain. A full car test is
limited by cost and time constraints, because of which a dynamic analysis via computer simulation is preferred. In this
study, a vehicle model is developed using MSC.ADAMS, a commercial multibody analysis program, and compared via
experiments . FTire is modeled using the results of a tire performance test to obtain the vertical stiffness. A nonlinear
damper is modeled by a characteristic experiment. Leaf springs are modeled with beam force elements and consisted to
a vehicle model . The vertical force and acceleration response of the wheel are identified when vehicle is passing over a
simple bump as well as a sinusoidal road. The developed vehicle model is verified with the results of a full car test.
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Table 1 Vehicle specification

Classification Value
Weight 4350 kg
Length 5460 mm
Width 2180 mm
Height 2450 mm

Wheelbase 3200 mm
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Fig. 1 Displacement-force diagram
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Table 2 Stiffness of leaf spring

Classification Stiffness
Front 115.7 N/mm
Rear 136.3 N/mm
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Fig. 3 Leaf spring editor & leaf spring model
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Fig. 4 Displacement-force diagram of leaf spring model
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5 Characteristic curve of non-linear damper
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Fig. 6 Characteristic curve of non-linear damper

7P A RS ASE] fE g Gl =
T AE 2 FEE 9 AEES FdsY. A
2} Aol A= 2ol 7HEE AA 9 & sk Al
X1 (WFT), GPS HH|&E o]&3te] & s, 7IE5%
sH 2 A £ HJHE 535St AR A
s T 49 Ao AlEHld 8 A9E
A5t A5 mdlS g 4 HSS ).

31 A|04 xHj| Ell Alo-l 3C_|7_-|

Aol AFEE A E FolE TIAE AR
< Fig. 7 o Yetdislon 7 dof 6 5 & 35
AAE Fasta golo 288 ASesl. 7}

S5 A 0§ A7 FHR NEE S

< S74sksld.

g AollE T Al AFEE FollE2 dnk
ER2A Ho] AEE = FllEd HEZE AFES)
G, WX AYUE o] 75mm, £ 1000 mm 9

R RS DN RE

Fig. 8 Wheel force transducer & bump

Sine wave road

mm (z direction)

|
|
! | ! !
0 100 200 300 400 500 600
mm(x direction)

Fig. 9 Shape of sine wave road

o
o
N
N
N

o =2 ZFe ubA AX353i
Al¥e AZE 25mm, 7] 600mm &
= ANEEE THsglen, m=He 93
v g 7hxlel digk AFe S 5
skelstr] f1al Alds Faskglt
]‘OH% E.J,}. ] k3] 11] _T‘L]—ﬁﬂi }\]540]] T;H—“].
10km/h 2] 7]1— S Sl A
7F wE g AT 7 e T4
o WA g, gelEe Earae
= Aol &5 5ARe] YEYES 53
£ ZA3 . Fig. 8 ol = XWEOH Z2E WET
2 Ao AREE FelES YEhdon,
PR 157719 @A FE Fig. 901] e S

tlo oft o

o Moot

e

> ol o2t
=

[

==

oX 2 ox K
i

do oz
o

RS
1S/
(o] 0>~(

]_

o 1 1l

Wi

T ol bl o e

7 B ASS Y8 WA e FelE

S Fskdth. Fig. 10~11 o= ARA] &
@ 2 FFT 235 UeEhgle
9 55 8 85 &9

o [0 ol o



A} 24 ARE o] 8T & Ao thEA st vy 9 % 1235

15
—+%— Experiment
1 4 —— Simulation
= |
5 05 il
=
o
L
o
o
<C
0.5
_1 L L L L |
5 6 7 8 9 10
time(sec)
Fig. 10 Acceleration of center of gravity
1
—+— Experiment
0.8 —b— Simulation
=
50
=
@
© 04
o
o
<<
0.2

Frequency(Hz)

Fig. 11 FFT result of acceleration of center of gravity
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Fig. 12 Wheel force (z-direction)

Wheel Force of Front

30
—%— Experiment
% —P— Simulation
2
=
kY
(&)
S
[N

time(sec)
(a) Front wheel (z-direction)

Wheel Force of Rear

—=— Experiment
—b— Simulation

Force(kN)

time(sec)
(b) Rear wheel (z-direction)

Fig. 13 Wheel force (z-direction)
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