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CLASSIFICATION OF NONL INEAR NORM AL MODES
AND THEIR NEW CONSTRUCTIVEM ETHOD

W u Zhigiang Chen Yushu BiQ insheng
(D eparment o M echanics, Tianjin U niversity, Tianjin 300072, China)

Abstract The definition of the nonlinear normal modes is given by introducing the undivided
even-dimensional invariant manifold, and a nev kind of normal modes (i e ooupled nonlin-
ear mode) are proposed w hich may classify all the normal modes expected in physical sys-
tens This idea of classification may form a new base of constructing the nonlinear nomal
mode theory. M odal oscillators obtained by themethod presented here are of Nomal Fom
type,w hich are smplest in expression and can represent themain dynamical behavior of the
original systeans From which the information, such as nonlinear frequency and nonlinear
stability etc , can be easily gained Themethod is suitable to analyse the general multi-de-
gree freedom systen s and odd-dimensional nonlinear dynamical systens it can be used to
construct not only uncoupled nomal modes but alo coupled nomal modes of the systans
w ith internal resonance The lutionsof the above problem s have not been found in the lit-
eratures up till now.

Key words nonlinear normal mode, invariant manifold, nomal form



