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Random Perturbation Analysis on Eigenvalue

Problem of Complex Rotor System

DONG Yajun, LIU Baoguo

( School of Mechanical and Electrical Engineering, Henan University of Technology , Zhengzhou 450007 , China)

Abstract; In the actual engineering, the parameters of the rotor system are often uncertain. In order to better research

the stability, reliability and fault diagnosis of the rotor system, the influence of random parameters on the vibration

characteristics of the rotor system has become a problem which can not be ignored. The random perturbation transfer

matrix method was used to study the random eigenvalue problem of complex rotor system, and the influence of the

random parameters of the intermediate bearing on the damping characteristics of the dual rotor system was calculated and

analyzed. The results compared with the calculation results by the Carlo Monte stochastic simulation method verified the

reliability and availability of random perturbation transfer matrix method. The random perturbation analysis method can

be applied to the analysis of the influence of the random parameters on the dynamic characteristics and response of the

rolor system.
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Figure 1 ~ Structure diagram of single intermediate

bearing with damping axis symmetric dual rotor system
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Figure 2 Calculation model of single intermediate

bearing with damping axis symmetric dual rotor system
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Table 2 Structural parameters of dual rotor system

e hhu/ BRI x107°/ W ikt FEEbURE Ip/ BHBCKE
EJ (r-s7hy (N.m™") =y kg (kg-m™) L/m
I 1047 2.646 7 1 0.058 0.000 0.000.0
2 10.702 0.086 0.076 2
3 0.250 0.000 0.177 8
4 0.153 0.000 0.152 4
5 7.807 0. 068 0.050 8
6 0.039 0. 000 0.050 8
| 1570 21.9350 7 0.047 0.000 0.000.0
8 7.202 0.043 0.050 8
9 3.692 0.028 0.152 4
10 0.047 0. 000 0.050 8

Table 1  Bearing stiffness and damping coefficient WU E RIS A G S 1) MATLAB 315358 %
WA REKx107/(N-m-')  BUEC/(N-s-m-') o SRASIZ T RGN —Br . B =B R (E R
A 2.626 9 5254 PE2s o RS U B0 43 B i 0 AT SRR AN S A R
B 1.751 3 3502 AR Monte Carlo B AL ALL 6T SRR {1 (1 45
C 1.7513 3502 RUEAT IR, —F TR OS5 R 4 i 3k 3 Fik 4
D 0.8756 1751 B
3 REF AR AT ER
Table 3 Mean eigenvalue calculate results of double rotor system
ik — i ZHiE =B TR R/ s
Monte Carlo BEHLEIINEE  —1.994 501 +469.502 572i  —11.934 344 +679.614 1771 —115.478 895 + 1 423.499 893i 1 629.00
BRI Bl & B Ak ~1.994 499 +469. 502 573i ~11.804 520 +679.653 659i  —114.167 907 +1 423. 661 354i 2.53
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Table 4 Mean eigenvalue comparison

results of double rotor system
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