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A Study of Hybrid Control of Active Suspension Svstem

(Hyo-Jun Kim, Hyuk-Sung Park, Hyun-Seok Yang, Young-Pil Park)

Abstract

The suspension system plays an important role in vehicle performance.

To improve

suspension characteristics related to riding comfort and handling stability simultaneously, active
suspension system is developed. In this study, a hybrid control scheme is proposed, the idea of
which is that the sliding mode control is applied to nonlinear hydraulic system and the skyhook
control is applied for controlling the motion of the suspension system. The performance of the
proposed control method is evaluated by simulation and experiment of a half car active

suspension system.
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Fig. 1. Mathematical Model of Half Car
Active Suspension System
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Fig. 2. Simplified Model of Hydraulic System
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Fig. 3. Configuration of Hybrid Controller

(dashed: Uncontrolled, solid: Controlled)
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Table 1 Parameters of Half Car Suspension System
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Fig. 6. Tracking Performance of Hydraulic
Actuator to the Command
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Parameter Unit Value.
Sprung Mass kg 240
Sprung Inertia kg m? 22

Unsprung Mass kg &4
Unsprung Inertia kg m? 12
Equivalent Stiffness N/m 169000
Equivalent Damping | N- sec/m| 1750

Tire Stiffness N/m 175500
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Fig. 7. Experimental Setup
for Active Control of Half Car Rig
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Fig. 8. Heave, Roll Acceleration of a Half Car
Rig by Hybrid Control
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