Advances in Applied Mathematics M. FHE2533f&, 2025, 14(9), 157-164 Hans X
Published Online September 2025 in Hans. https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2025.149409

SHTEREM TS EREFHA RS
P-a&rth

RAEXY, »FiEAH?

UTRHEL T G R A U, TR 2R
AR EBOE IR E 1, TR R5E

Weks H . 202548 H11H: FHER: 20254F9H5H; KA HI: 20254F912H

HE

MEEETHRRAIATHORE, REL—CRFLURERERCREOWL, B2 a%E#EDHSEX
R, EAMA TR HamiltonZ R FEHLFIIER B oM 0 7578, FHK H FPKI7 RN BLK 2R %
B . RERERREERBITEILP-28, TR EREDRAE.

XK ia
RERTHARS, RATOMRE, EHTEE%, P-2E

P-Bifurcation Analysis of High-Speed
Rotor-Bearing System under Excited by
Gaussian Color Noise

Shengwen Deng?!*, Zhengwei Ye2

IDepartment of Basic Course Teaching and Research, Guangdong Technology College, Zhaoging Guangdong
2College of General Education, Guangdong University of Science and Technology, Dongguan Guangdong

Received: Aug. 11", 2025; accepted: Sep. 5%, 2025; published: Sep. 12t", 2025

Abstract

The Gaussian color noise is introduced into the High-Speed Rotor-Bearing system, and the equiva-
lent nonlinear model of white noise excitation is obtained according to the uniform colored noise
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approximation theory. The It6 differential equation is obtained by the stochastic average method of
quasi-non-integrable Hamilton theory, and the FPK equation and the corresponding probability den-
sity function are obtained. Finally, the stochastic P-bifurcation is analyzed according to the probabil-
ity density function and verified by numerical simulation.
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Figure 1. Joint probability density function under different noise intensities
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Figure 2. Stationary probability density functions under different noise intensities
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