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A Modification of the Perturbation-Incremental Method
for Limit Cycle Analysis of Dynamic Systems

CHEN Shu-hui, HUANG Wu-lin, XU Zhao
(Department of Applied Mechanics and Engineering,
Zhongshan University, Guangzhou 510275, China)

Abstract: The perturbation-incremental method is modified for limit cycle analysis of dynamic systems. The solu-
tion of the limit cycles is assumed to be a more general form such that the method is suitable for the computation of
limit cycle and its bifurcation of the general planar dynamic systems. The essence of this method is to construct an
approximate analytical expression in terms of finite Fourier series for the limit cycle. Firstly, the goveming differen-
tial equations are transformed into linearized incremental equations. Then.a set of linearied algebraic equations in
terms of Fourier coefficients is set up by using the harmonic bhalance method. This method is visual and simple. The
numerical examples show that the present method is very efficient and accurate. Some limit cycles, which could not
be found by using the former method, have been calculated.
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