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Abstract : An integrated dynamics control system with front wheel steering(IDCF) for SUVs is developed and evaluated. It
consists of the active front steering(AFS) system and the active rear brake(ARB) system. The IDCF integrates them and
controls the SUV to improve lateral stability and vehicle steerability. It is evaluated with various road and driving conditions.
The result shows that IDCF allows the SUV to track the desired yaw rate and reduce sideslip angle simultaneously when
sinusoidal steering input is applied. IDCF vehicle shows better performances compared to those of the AFS vehicle. It can
also extend the limit of adhesion and enhance lateral stability.

Key words : Integrated Dynamics Control with Front steering(IDCF, ‘& 3}-%-5 A ©]), Sports Utility Vehicle(SUV, =3 %=
21 -8-2}), Active Front Steering(AFS, ‘&5 %1 &3 &), Active Rear Brake(ARB, ‘555 4| &), Lateral stability( 3] W&kt
A7)

Nomenclature Ty : brake torque, Nm
a : distance from center of gravity to the front wheel, m Toou + rolling resistance torque, Nm
b : distance from center of gravity to the rear wheel, m vy, v, velocity of longitudinal and lateral direction, m/s
. . . : yaw angle, rad
B : roll axis torsional damping, Nm/rad/s v Y &
. . . : friction coefficient between road and tire
C.,,/ C,, : cornering stiffness of front/rear tire, N/rad a
. . 1) : roll angle, rad
F, : tire tractive force, N )
) o w : rotational speed of wheel, rad/s
F,, F, :tire longitudinal and lateral force, N
F, : normal force, N
) . . . LAE
hy : distance from centre of gravity to roll axis, m
o . A yEFFe] ol S o] g3l of7
I, L :vehicle inertia moment about roll and yaw axis, kg m’ I Akl °e° ] ek A = 183t ei7h
- ) AZe wE s s FAPE F7kta gk suv
1 : mass moment inertia of the wheel, kg m . ey o } N
© o ol stiffness. Ninyrad (Sports Utility Vehicle) 22 o] 2|3t 4o 3=
: roll axis torsional stiffness, Nm/ra - - -
roll g abFo 2 Q1A w o] ghulsko] FA Eolvhar gl 3H4
M : sprung mass, kg ul SUV 2feke] Ak 2418 Qul Atk 252}l 18}
Mhoral : vehicle total mass, kg 7] wjFol] B)upak ok Aol FHokshn] Z=xpyk ok
R, : wheel radius, m = 9]0l o7 A Ex a1 9t} o] SUV Feke] 3vlak oF
t .t : front and rear wheel distance, m AL A7) 93 vheksk A P A= 1L Q)
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Table 1 Vehicle and controller specification

a b 1.3 m/1.37 m Bron 3,511.6 Nm/rad/s
Cy Co | 30,000 N/rad h 0.25 m

I, 489.9 kg m’ L 1,627 kg m?

I, 2.1 kg m? Kp 0.2

K; 4 Kp 20

Koo 66,185 Nmvrad | my/mia | 1,370 kg/1,530 kg

R, 023 m ty 1 1.608 m/1.620 m
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Fig. 1 8 degree of freedom vehicle model”
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