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Abstract

This paper mainly analyzes the nonlinear random stability and random Hopf bifurcation of a
four-dimensional high-speed rotor system under a random parameter excitation. The study of ro-
tor system dynamics has made great progress in theory and practice. The system is affected by in-
ternal factors and external random wind and replaced by Gaussian color noise. By using the prin-
ciple of random average, the quasi-hamiltonian system is convergent to a one-dimensional ran-
dom ITO diffusion process, and then the maximum lyapunov exponential method is used to judge
the local stability of the system, and the conditions for the local stability of the system are ob-
tained. Then the Hopf bifurcation is simulated by the solution of FPK equation, namely the statio-
nary probability density.
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Figure 1. When b, +b,, =-9.67, v, =0.01 system stationary probability density function and joint probability density
function
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Figure 2. When b, +b,, =-9.89, v, =0.335 system stationary probability density function and joint probability density
function
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Figure 3. When b, +b,, =—11.67, v, =3 system stationary probability density function and joint probability density function
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