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Random vibration analysis of non-linear beams with parameter uncertainties

WU Peng-hui', XIAO Jin?, WANG Ji-lei', ZHAO Yan"'*®
(1. Department of Engineering Mechanics,Dalian University of Technology,Dalian 116023 ,Chinaj;
2. Beijing Aerospace System Engineering Institute, Beijing 100076, China;
3. Ningbo Research Institute of Dalian University of Technology,Ningbo 315016, China)

Abstract: The analysis of random vibration of nonlinear systems has been a difficult area in the field of
structural dynamics. Some studies have shown that linearization methods based on moment equivalence
give inappropriate analytical results of power spectral density(PSD). On the other hand, since uncertainty
is prevalent in practical engineering, it increases the problem difficulty significantly if both nonlinearity
and uncertainty are considered. In this paper,beams with a nonlinear nonideal boundary are studied. The
corresponding generalized frequency response function is derived based on the differential equation of the
beam model. And the spectral analysis method of the nonlinear system with random vibration is
established by the Volterra series theory. Finally, the mean and variance of the response PSD of the
nonlinear beam with parametric uncertainty are calculated by combining the Monte Carlo method. The
influence of uncertainty on the statistical characteristics of the random vibration response of the structure
is discussed. The work in this paper is a reference for the prediction and control of stochastic vibration of

practical nonlinear systems.

Key words:random vibration;uncertainty;nonlinearity; Volterra series; PSD Analysis
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