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Abstract : The SUV has a risk of rollover because of the highness of center of mass. In this paper the roll-behavior of a
SUV in turning motion is analyzed. Dynamic model of the vehicle on the slope is developed and simulation is carried
out using the software ADAMS/Car. The results show that the relational expression between the ground force acting on
the tire and the roll motion is well established. It is also identified that the driving state of the vehicle becomes unstable
at the lower or upper position of the slope.

Key words : Roll behavior(&7]5), Turning motion(41 &) 2--5), Lateral slope(& 3 7 A}), Slip angle(7] 1151 7)),
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Nomenclature L.ME
a  :vehicle acceleration o= A, A T ok ArHAES A5 gl
v :vehicle velocity w2} SUV(Sports Utility Vehicle) 222 ]%O] =7t
I :wheel base alar 9t} o] 2 3t xS Ef S-8&-x} ko) v]a) 2w
t  :wheel tread ZAlo] =7] Uq]—rOH 2FF R EA L e] 7o) A
6  :longitudinal slope angle AA| WEALIL Fo| A 2FA] S H|EL =X4] &
¢ :lateral slope angle ub el=ztol A X A ol Abg = kel 2012
¢ :rollangle WEAILE AR RO JshE Ak AR} o)
F, :longitudinal force eto] o)ate] 18] 31 ¥ %] Bok ] whol| A Ap-Eo]
F, :lateral force 59k8S 2 4 1k olol ek Ak Bol Y
£, vertical force A= 298 Ao}, Alg 2 sjAsls Aot A
K, :roll stiffness AR =l o] Ao S 913 el Bl miiy
¥

7y mZAAF, E-IEE S-S A A 55

=

Subscripts Alet A7k ey glek, ey PAE S Eg
f,r :front, rear _ _ _
f : s ThoFet e ke 9 ezl wE S %0
1,0 :1nner, outer - e - -
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Fig. 1 Simple vehicle model on a longitudinal slope
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Table 1 Properties of the vehicle

Mass (kg) 1900

M tof Ixx 660

ass moment o
inertia (kg -m’) lyy 3130
Chassis Izz 3150
Wheel base (m) 26(l;=12)

Wheel tread (m) 1.5

CG height (m) 0.7

Suspension Mass (kg) 100
Tire Mass (kg) 25
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Fig. 6 Trajectories of the SUV model for a slope
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