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BIFURCATION RESEARCH FOR PIECEWISE LINEAR SYSTEM INVOLVED

IN DISCONTINUOUS DAMPING FORCE

REN Chuan-bo, ZHOU Ji-lei
(School of Traffic and Vehicle Engineering, Shandong University of Technology, Zibo 255049, China)
Abstract: Based on some truck suspension model consisting of primary and subsidiary spring, a
two-degree-of-freedom system with piecewise-linearity involved in discontinuous damping force is established
The stroboscopic Poincaré map is established, and saltation matrix is deduced by zero-time discontinuity mapping
method at the interface. The result indicates that the saltation matrix is independent on spring rate, but is not
independent on damping force. The Neimark-Sacker bifurcation point is investigated by the numerical calculation.

The research of bifurcation and chaos can contribute to optimizing design in impacting systems.

Keywords: discontinuous damping force, piecewise-linearity, Poincaré map, saltation, bifurcation
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