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Linearization of Nonlinear Random Vibration Beam by Equivalent Energy Method

Sin-Young Lee* and G. Q. Cai

| Abstract ]|

the better agreement with Monte Carlo simulation.

Nonlinear dynamic system under random excitation was analyzed by using stochastic method. A linearization method
was used in order to linearize non-linear structural characteristics but the parametric excitation was used as it was
given. An equivalent energy method which equalizes the expectation value of energy of the original nonlinear system
and that of quasi-linearized system was proposed. Ito’s differential rule was applied to obtain steady state moments.
Quasi-linearization coefficients can be obtained the iterative calculation of linearization scheme and steady state
moments. Monte Carlo simulation was used to verify the results of the proposed method. Nonlinear vibration of a
slender beam was analyzed in this rescarch. The analysis results were compared with Monte Carlo simulation result

and showed good agreement. As the spectral density of the given excitation increased, the analysis results showed
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Fig. 2 Spectral density where Ke==1.0
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Fig. 4 Stationary mean square values of response Y;
where A=1.0 and K;,=0.001.
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Fig. 3 Stationary mean square values of response ¥;
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