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Table 1 Relative errors of the mean and the mean square of amplitude with different values of intensity of noise
D m,(A) m,(A) 8,(m(A)) /% m,(A%) m,(A%) 8.(m(A%)) /%
0.005 1.313 419 1.314 698 0.10 1.900 256 1.901 869 0.09
0.01 1.365 859 1.378 372 0.91 2.090 428 2.124 170 1.59
0.02 1.466 218 1.476 936 0.73 2.439 094 2.466 311 1.10
0.05 1.671 069 1.676 341 0.31 3.206 236 3.222 335 0.50
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Random Responses Analysis of Friction Systems
With Viscoelastic Forces Under Gaussian
Colored Noise Excitation

SUN Jiao-jiao, XU Wei, LIN Zi-fei, ZHOU Yang
(School of Natural and Applied Sciences, Northwestern Polytechnical University,
Xi’ an 710072, P.R.China)

Abstract: The stochastic responses of non-linearly damped friction oscillators with viscoelastic
forces under Gaussian colored noise excitation were investigated. The stochastic averaging
method, which is applicable to smooth systems, was extended to non-smooth friction systems,
and the stationary probability density functions of the amplitude, displacement and velocity of
the system were obtained. In view of the material viscoelastic properties, the effects of friction
and Gaussian colored noise on the responses of the system were studied. The study shows that
the parameters of friction force, viscoelastic force and noise may induce stochastic P-bifurca-
tions, and the system responses are very sensitive to the friction force in a certain range. In ad-
dition, the theoretical results are in good agreement with the Monte Carlo simulation results,

which verifies the rationality of the proposed method.

Key words: Gaussian colored noise excitation; friction system; viscoelastic force; stochastic
P-bifurcation
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