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Modal Sky-Hook Dampers for Active Suspension Control
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ABSTRACT

Acitive suspension control for vehicles 1s developed to improve both ride comfort and steering

stability which are in trade off relation. In this study, the modal sky-hook controller for 7 D. O. F.

model 1s proposed to resolve the problems such as computaional power restriction and uncertain-

ties 1n modeling of systems and environments. Modal sky-hook controller reduces the coupling be-

tween the modes to be controlled. The simulation result for ride comfort shows that the perform-

ance of the proposed controller matches that of the optimal controller. Systematic method of deter-

mining its gain is proposed. The modal sky-hook controller shows the robustness to road

irregularity and modeling error.
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Fig.3 Sky-hook Controllers for Quarter Car
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A (full-car) ¥ o] 2y W
‘ model name B symbol unit value |
sﬁrung mass | “ Mz kg 1,460
‘ rDll.mr;ment of mertia B Ix kgm 460
pitch moment of inertia T Iy kg m | 2,460 l
unsdrung mass (front) mf kg 40)
- (rear) mr kg | 35.5
damper rate (front) Cf | | Nseﬁ/ m 1,290
i (rear) - G | Nséc/ m
spring rate ' (front) Kt N/ m
B (rear) Kr N/m
anti-roll bar rate (front) Af N/m /rad
| (rear) Ar N/m /rad 9,600
tire stiffness (front) | Kft N/m 175,500
- (rear) Ktr N/m 175,500
distance from C. (. to .ﬁxle (frtjnt) Lf ) m | B -1.011
| (rear) Lr m 1.803
half-track (front) |  tf m 0.761
| ) (rear) tr T 0.755 |






