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Fig.1 The semi-active suspension of the full-vehicle model
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Fig.2 The vertical acceleration of the sprung mass
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Fig.3 The pitch angular acceleration of the sprung mass
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Fig.4 The roll angular acceleration of the sprung mass
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Fig.5 The dynamic deflection of the front suspension
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Fig.6 The dynamic deflection of the rear suspension
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Fig.7 The dynamic deflection of the front wheel
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THE ON-OFF CONTROL OF A SEMI-ACTIVE SUSPENSION OF THE
FULL-VEHICLE MODEL BASED ON MR DAMPERS

Wang Hao Hu haiyan’
(Institute of Vibration Engineering Research , Nanjing University of Aeronautics & Astronautics, Nanjing 210016, China)

Abstract According to the second type of the Lagrange equation,a special Lagrange equation for the semi-ac-
tive suspension of the full-vehicle model was astablished. Then its motion equation and its state space form for
the system were derived,whicﬁ considered the comprehensive coupling of the vertical motion, the pitch motion
and the roll motion of the sprung mass. The semi-active suspension of the full-vehicle model was controlled
with some on-off control laws, using four MR dampers as actuators for the system. The simulation results
demonstrated that the on-off control was just of little use for the control of the vertical acceleration and the roll
angular acceleration of sprung mass,and that the pitch angular acceleration was even deteriorated. However, it
can effectively control the dynamic deflection of the suspension, the dynamic deflection of the tire and the ver-
tical acceleration of unsprung mass. Furthermore, the rear suspension was much better controlled than the

front one.
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