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Fig.1 The control principle diagram of all-wheeled

steering system
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Fig.2 The sketch map of three degree of freedom of

multi axle vehicle with all-wheeled steering system
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Tab.1 the structure and performance parameters of vehicle
ZH gl ZH B
m,/kg 7 800 m,/kg 4 740
m,/kg 4740 m,/kg 19 340
d,/m -0.036 d,/m 0.004
d,/m 0.022 l,/m 2.492
l,/m -0.358 l,/m -2.083
h,/m 0.54 I./(kg+-m?) 7 070

1./(kg+ m) 9 385 1./(kg - m*) 91 970
ky/(N-rad™") 244.38 |[k,/(N-rad™") 440 000
ky,/(N - rad™") —-474 000 ||k,/(N - rad™") -474 000

C,/(N+s-m™") 79000
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Fig.3 The side-slip step response under different speed
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Fig.4 The yaw step response under different speed
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Fig.5 The roll angle step response under different speed

(b) 60km/

ok — KL A e 1) N\ — SR
V- 0,050\ --- A kplE

t/s
(a) 20km/h

B 6 A[EEE T EE 5 M5 E B By B0 A
Fig.6 The roll speed step response under different speed
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The Design and Simulation for All-wheel Steering Vehicle with Three Axles

YUAN Lei', LIU Xi-xia', LIU Wei-ping'

(Department of Mechanical Engineering, Academy of Armored Force Engineering , Beijing 100072, China)

Abstract; Based on a certain chassis, an all-wheel steering system is designed by improving its steering sys-

tem which is drove by hydraulic power. A three-DOF mathematical model is built for the vehicle and an opti-

mal controller is designed for the steering system. The optimal controller is simulated through this model, com-

paring the side-slip angle, yaw rate, body roll angle and body roll angular velocity of the vehicle with the orig-

inal steering system. The results showed that all-wheel steering system can improve the maneuverability of ve-

hicle at low speed and maintain the stability of vehicle at high speed. The results laid a foundation for the de-

velopment of all-wheel steering controller.

Key words: three-axle vehicle; all-wheel steering system; mathematic model; optimal control



