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RESPONSE STATISTICS OF STRONGLY NON-LINEAR SYSTEM
TO RANDOM NARROW-BAND EXCITATION

Yang Xiaoli Xu Wei Sun Zhongkui
( Department of Applied Mathematics , Northwestern Polytechnic University,Xi’an 710072, China)

Abstract A technique combining the parameter transformation method with the multiple scales method was
presented to determine the primary resonance response of a strongly non-linear Duffing-Rayleigh oscillator to
random narrow-band excitation. First, we introduced a new expansion parameter « = a{¢,¢p), and then we
employed the multiple scales method to determine the equations, which described the modulation of the ampli-
tude and phase, finally we analyzed the dynamical behaviors of the primary resonance response. The effect of
the random excitation on the stable periodic response was analyzed as a perturbation, and the stationary mean-
square response was obtained by the moment method. The sufficient and necessary condition for the stability
of the steady-state response was obtained by the Routh-Hurwitz criterion. Theoretical analyses and numerical
calculation showed that under some conditions the system may have two steady-state solutions, and that the

technique was effective to study the strongly non-linear oscillator.

Key words  stochastic strongly nonlinear system, multiple scales method, parameter transformation, Routh-

Hurwitz criterion

Received 09 October 2004, revised 08 November 2004
* The project supported by the National Natural Science Foundation of China(10472091)(10332030) ; the Natural Science Foundation of Guang-
Dong Province China(04011640) and the Natural Science Foundation of Shanxi Province China.



