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STUDY ON RESPONSE CHARACTERISTICS OF A CLASS OF PIECEWISE SMOOTH
NONLINEAR PLANAR MOTION SYSTEMS Y

Jiang JuR Gao Wenhui
(State Key Laboratory for Strength and VibratioXi'an Jiaotong University Xi'an 710043 China)

Abstract In this paper, the response characteristics of a two-degree-of-freedom non-autonomous piecewise smoott
nonlinear system, which consists of linear and nonlinear subsystem, are investigated. The piecewise smooth systel
can be used to determine the most important responses of gstator rubbing systems, and possesses some following
peculiar features: (1) the switching surface is defined by the two displacement coordinates of the system and is a magnitud
surface in the state space; (2) the touch of the periodic solutions of subsystems with the switching surface occurs alway
simultaneously at all points of the solution to make ifelient from gazing bifurcations or phenomena in the usual non-
smooth systems; (3) there is no periodic solution formed through connection of trajectories from two subsystems. So
some techniques developed for the bifurcation analysis of equilibriums or periodic solutions are not directly applicable
to the system. Thus, according to the dynamical characteristics of subsystems, this paper tries to classify the paramet
regions into the switching sensitive and insensitive regions. In this way, the responses of whole system in the switching
insensitive regions can be obtained from the analysis of the responses of subsystems. For some responses of the whe
systems in the switching sensitive regions, explanation is given for their occurrence based on the dynamical characteristic
of subsystems.

Key words piecewise smooth systems, planar motion, switch sensitivity, multi-stability, bifurcation.
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