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Singular Analysis of Bifurcation of Nonlinear Normal
Modes for a Class of Systems With
Dual Internal R esonances

LI Xin ye, CHEN Yushu, WU Zhi giang
(Department of Mechanics, Tianjin University, Tianjin 300072, P R China)

Abstract: The nonlinear normal modes(NNMs) associated with internal resonance can be classified
into two kinds: uncoupled and coupled. The bifurcation problem of the coupled NNM of systems with
1 2 5 dual internal resonance is in two variables. The singular analysis of it is presented after separ a-
ing the two variables by taking advantage of Maple algebra, and some new bifurcation pattems are
found. Different from the NNMs of systems with single internal resonance, the number of the NNMs
of systems with dual internal resonance may be more or less than the number of the degrees of free-
dom. At last, it is pointed out that bifurcation problems in two variables can be conveniently solved

by separating variables as well as using coupling equations.

Key words: dual internal resonance; nonlinear normal mode; mode coupling; mode bifurcation; the
singularity theory



