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Simulation Integration Technique of a Full Vehicle Equipped with
EPS Control System

Bong-Choon Jang” and Sang-Gyun So”

ABSTRACT

Electric Power Steering (EPS) mechanism has become widely equipped in passenger vehicle due to the increasing
environmental concerns and higher fuel efficiency. This paper describes the development of concurrent simulation
technique and simulation integration technique of EPS control system with a dynamic vehicle system. A full vehicle
model interacting with EPS control algorithm was concurrently simulated on a single bump road condition. The
dynamic responses of vehicle chassis and steering system resulting from road surface impact were evaluated and
compared with proving ground experimental data. The comparisons show reasonable agreement on tie-rod load, rack

displacement, steering wheel torque and tire center acceleration. This concurrent simulation capability was employed

for EPS performance evaluation and calibration as well as for vehicle handling performance integration and synthesis.
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715449 I : inertia of driven gear
T : motor torque
I : inertia of handle-wheel

Ch : damping of handle-wheel

K : spring rate of torsion bar I : inertia of motor
' . pring Lium : inertia of entire mechanism
Cn : damping of motor v ! motor speed
M, : mass of pinion-rack mechanism 1 m : inertia of steering column
; . ey . . .
g' . g:g:prg;igo()f pinion-rack mechanism Tsum  : sum of torque applied to driven mechanism
G, : damping of steering shaft gh han;i]e-p;heel anhgle
Iy : inertia of drive gear Vv : ang.e ot lower s aft
T,  input torque s : vehicle speed
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Fig. 1 Layout of EPS mechanism
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Table 1 Saturn SUV Specifications

Mass of the entire vehicle, M = 1411 kg

Sprung mass of the vehicle, Ms = 1269 kg

Unsprung mass of the vehicle, Mus = 141.1 kg
Overall height of the entire vehicle, H=1.689 m

CG height from ground, Hcg = 0.6 m

Wheel base of the vehicle, L=2.708 m

Distance of CG from front axle, a= 1.044 m

Distance of CG from rear axle, b=1.664 m

Front track width, Tf=1.549 m

Rear track width, Tr =1.549m

Mass moment of Inertia about x-axis, Ixx = 450 kgm2
Mass moment of Inertia about y-axis, [yy = 2303 kgm2
Mass moment of Inertia about z-axis, 1zz = 2446 kgm2
Yaw product, Ixz = 45 kgm2

Front and Rear suspension type — Independent
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Fig. 5 Concurrent Simulation technique executing two softwares MATLAB EPS and ADAMS model
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