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Two-parameter non-smooth bifurcations of a 2-DOF impact oscillator

LU Xiao-hong"*, ZHANG Kai-cheng', ZHU Xi-feng', LUO Guan-wei’
(1.School of Mechatronic Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China; 2.Key Laboratory of System Dy~
namics and Reliability of Rail Transport Equipment of Gansu Province, Lanzhou 730070, China)

Abstract: A two-degree-of-freedom oscillator system with plastic impact is considered. The existences of non-smooth bifurcations
of the system are analyzed, and the periodic motion patterns and existence regions are identified in the (w, &)-parameter plane.
The bifurcation characteristics between adjacent periodic motions and dynamics in the hysteresis and subharmonic inclusions re-
gions which lie between the (w, &)-parameter domains of (1, 0, 0) and (1, 1, 0) motions are analyzed. The bifurcation behaviors
such as codimension-1 crossing-sliding, switching-sliding and multi-sliding bifurcations and codimension-2 sliding bifurcation in the
impact oscillator are revealed. In the plastic impact case, non-sticking and sticking single-impact periodic motions transit into each
other through crossing-sliding bifurcation. There exists a group of narrow hysteresis domains along the boundary of the subharmon-
ic inclusions region, and the connection point of adjacent domains of hysteresis is a double-grazing bifurcation and flip-fold bifurca-
tion point. Switching-sliding and multi-sliding bifurcations of the impact oscillator are manifested as rising bifurcations, but there is
a difference in the location of rises occurring in the sticking phase. In two-parameter plane, the intersection point of two types of

sliding bifurcation curves is a codimension-2 sliding bifurcation point.
Key words: impact oscillator; two-parameter bifurcation;sliding bifurcation; sticking ; grazing
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