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Vibration Control of Semi-active Suspension Considering

the Modal Coupling Effect
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In this study, a seven degree-of-freedom vehicle model is used to analyze how the coupling of
dynamic mode of a vehicle affects to the ride quality. For this purpose, the comparison of
frequency response functions of coupled and decoupled suspension system is performed by using
decoupling, which is achieved by eliminating the coupled terms of sprung mass in the equation of
motion. The equation of motion is used to calculate frequency response funcition according to the
- variation of design parameters of suspension system for the validation of sensitivity function
which is normalized to each parameter. For the coupled and decoupled suspension systems, the
response characteristics according to the variation of parameters are predicted. The ride quality
of decoupled passive and decoupled semi-active suspension system are improved when road

profile is considered as the mode of sprung mass.
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Table 1 Design parameter of full car model
model name symbol unit value
sprung mass M. kg 1460
roll moment of inertia I kgm 460
pitch moment of inertia I kgm 2460
unsprung mass (front) my kg 40
(rear) My kg 35.5
damper rate (front) bs, Nsec/m 1290
(rear) bs, N/m 1620
spring rate (front) ker N/m 19960
(rear) ks, N/m 17500
anti-roll bar rate " (front) Ar, N/m/rad 19200
(rear) Ar, N/m/rad 9600
tire stiffness (front) kt, N/m 175500
(rear) kt, N/m 175500
distance from C.G. to axle(front) m 1.011
(rear) b m 1.803
half-track (front) tf m 0.761
(rear) tr m 0.755
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