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Dynamics characteristic of a class of single-degree-of-freedom collision system

under nonlinear constraint

MA Cheng' ZHU Xifeng'> ZHENG Dong' FU Wenbin'
(1. School of Mechanical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)
(2. Key Laboratory of System Dynamics and Reliability of Rail Transport Equipment of Gansu Province, Lanzhou 730070, China)

Abstract: A single-degree-of-freedom mechanical collision vibration system model with nonlinear terms and unilateral
new nonlinear constraints was studied. The dynamics characteristics of the p/1 periodic motion of the system under low-
frequency excitation were analyzed by using the variable-step fourth-order Runge-Kutta numerical algorithm and multi-
parameter co-simulation. And the frequency hysteresis characteristics of the grazing bifurcation and saddle-node bifurcation in
the p/1 periodic motion were analyzed. It was found that two different motions will exist at the same time, revealing the
irreversibility of the transition between adjacent periodic motions. Finally, the influence of the change of the gap on the multi-
state coexistence region of the system was studied. As the gap increases, the coexistence region of partial periodic motion
decreases and transits to the low-frequency region.
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