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Abstract :

This paper presents a control logic for the active suspension system that consists of a damper and motor/pump

combination. The proposed logic, intended to improve vehicle handling performance, generates the active force to control body

motion and the damping force to maintain basic ride performance. The active suspension system’s damping force is controlled by
adjusting the back electromotive force. The motor generates the active force by generating a pressure difference inside the damper.
In this paper, the logic is designed based on the 1DOF vehicle roll/pitch model and vehicle state estimator. The system and logic

were realized on the large sedan vehicle, and handling performance of the logic was verified through various vehicle tests.
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Table 1 Vehicle target performance

Content

Target performance

Roll

control

Roll angle minimization up to lateral acceleration of
0.45 g - constant radius cornering
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Fig. 3 Actuator active force during roll control (analysis)
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Where a)i : x-axis angle accleration (deg/s’)

a)'v : y-axis angle accleration (deg/s’)
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Where 6 pitch angle accleration (deg/s”)

9 roll angle acceleration (deg/s”)
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Where k; : suspension spring stiffness
bs : suspension damping coefficient
Fq, Fs : suspension force
Where I, : roll moment of inertia about C.G.
m : vehicle sprung mass
hg : height of vehicle C.G. from roll center (R.C.)
a, : lateral acceleration of vehicle
o : roll angle
t : track width
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Where, k; : suspension spring stiffness
bs : suspension damping coefficient
Fai, Far @ actuator force left/right
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Table 2 Performance analysis result

Content Performance index OFF ON
Double lane change | Roll angle pk-pk (deg) | 4.0 |2.5(37% )
Acceleration . 27 |04(85%1)
- Pitch anlge pk-pk (deg)
Deceleration 20 [0.1(95%1)
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