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Vibration Analysis of a Nonlinear Half-Vehicle Model
Caused by Consecutive Speed Control Humps
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Abstract: Aiming at violent vibrations of automobiles excited by the consecutive speed-control humps
(SCHs) on the highway, a nonlinear SCH-suspension mechanical model with four degrees of freedom
(DOF) is built, the nonlinear dynamical behavior of the suspension model under consecutive SCHs excita-
tions is analyzed, the nonlinear vibration characteristics of the suspension system are studied with the
phase portrait, Poincaré diagram and PSP diagram, and the relations between SCHs parameters and quasi-
periodic motions are obtained by simulation. It is concluded that with the consecutive SCHs excitations,
complex nonlinear vibrations will happen in nonlinear vehicles, drastic vibrations will happen when quasi-
periodic motions occurs in the system, and these vibrations can be avoided effectively by reasonable SCHs
parameter settings.

Key words: consecutive speed control humps; vehicle suspension model; nonlinear vibration; quasi-period-

ic motion
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