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Differential Geometry Decoupling Control of Vehicle’s Vertical
Vibration under Random Road Excitations

DENG Tao , TAN Hai-xin , LI Zhi-fei , YU Hao-yuan

( School of Mechanotronics & Vehicle Engineering, Chongqing Jiaotong University,
Chongqing 400074, China )

Abstract : The dynamic coupling mechanism between vehicle’ s suspension mass and non- suspension mass is
analyzed. The 7- DOF nonlinear model of vehicles with passive suspension is established. The vertical vibration of the
nonlinear model under random road excitations is analyzed by means of the method of differential geometry. After the
decoupling, the nonlinear system becomes several independent linear subsystems, and the vibration of the suspension spring
mass is not affected by the excitations of road surface any more. The simulation results before and after decoupling are
compared mutually. It is shown that after the decoupling, the amplitude and frequency of the vertical vibration, pitch
vibration and roll vibration of the vehicle’s body are greatly attenuated. And the effectiveness of the decoupling algorithm is

verified.
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