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Abstract

The dimensionality reduction and bifurcation of some high-dimensional relative-rotation nonlinear dynamical system are stud-
ied. Considering the nonlinear influence factor of a relative-rotation nonlinear dynamic system, the high-dimensional relative-rotation
torsional vibration global dynamical equation is established based on Lagrange equation. The equivalent low-dimensional bifurcation
equation, which can reveal the low-dimensional equivalent bifurcation equation between the nonlinear dynamics and parameters, can
be obtained by reducing the dimensionality system using the method of Lyapunov-Schmidt reduction. On this basis, the bifurcation
characteristic is analyzed by taking universal unfolding on the bifurcation equation through using the singularity theory. The simulation
is carried out with actual parameters. The parameter region of torsional vibration and the effect of the parameters on the vibration are

discussed.

Keywords: relatively rotation, high-dimensional system, L-S reduction, singularity
PACS: 45.20.dc, 05.45.—a

* Project supported by the National Natural Science Foundation of China (Grant No. 51005196), and the Natural Science Foundation of Hebei
Province, China(Grant No. F2010001317).

1 E-mail: spm@ysu.edu.cn

194501-8



