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Fig. 1 Rotor system excited by base vibration
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Fig.3 Dynamic responses of rotor-bearing-seal system

without base excitation

9250 r/min) , A - fir 2 | 5l R T R % B A RS B
il AV FE A 75 41% 2 i 2 7 il 40 A0 48 35 Ak A ) 25 i R B
FAE B, A Bl A2 R0 B 40 4 00 R ) IR 3 2 B 7
2750,4000 F1 8500 r/min i 42 5 H PR K AR, {5 HAH
BINF 18 mm/so B A IR s i, &R S 4R sh Ak
B o AR KRS S AE A HRY XOR Y O 1) b A IR Bl 2
JE LA KA B A S AR Bh L B AR ORI . R
Y5 &R, RGN R 2h 5 4 R AR = i KT
Wi % AR Ak IR R /N . T AR R 22 A AR
BRI T HEAE 23 20 e 1k R AR B A O 24—



1172

%34 %

150

16+ 8500 r/min~"F &

Y
s
e

—_

[\

(=]
T

L 4000 t/mi
90 B | imm >>>>>>>>>>>
2750 t/min ., . A

RENZIEEY,,/(mm « s7)
3 3

(=]

(=]
w
(=)}
=]
—
(3]

15
P o/(ke * min”)

K4 JERERIIR Bl I 1Al R -8 B R S8 0 Ik 3 S
Fig.4 Vibration intensity of rotor-bearing-seal system

without base excitation
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Fig.5 Dynamic responses of rotor-bearing-seal system

subjected to base excitation
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Fig. 6 Vibration intensity of rotor-bearing-seal system

subjected to base excitation
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base excitation with variable base frequency
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base excitation with variable amplitude of base exci-
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Dynamic analysis of rotor-bearing-seal system excited by base vibration

ZHANG En-jie'?, JIAO Ying-hou’, CHEN Zhao-bo*, WU Xiang-lin®, ZHANG Sai*, WANG Zhi-yi'
(1.Shanghai Institute of Aerospace System Engineering, Shanghai 201109, China; 2.School of Mechatronics Engineering,
Harbin Institute of Technology, Harbin 150001, China)

Abstract: Considering the influence of multi-source excitations induced by unbalanced mass, sealing fluid, bearing oil film, and

base vibrations, the dynamic model of a rotor system was established applying the Lagrange approach. Adopting the Runge-Kutta

method, the nonlinear state equation was solved. By means of frequency spectrum, bifurcation diagram and rotor trajectories, the

dynamic behaviors of the system were analyzed. In addition, the vibration level of rotor system was studied by rotational

speed-vibration intensity curves. The influences of base vibration on the nonlinear dynamic properties and instability threshold of ro-

tor system were comparatively analyzed. And the effects of different forms of base vibration and its frequency and amplitude varia-

tion on the dynamic characteristics and vibration responses of the rotor system were studied. It is found that the stability of the sys-

tem is reduced by base vibration. The impacts of base vibrations on the dynamics of the rotor system show clear directionality.

Key words: nonlinear dynamics; rotor; base vibration; vibration intensity; labyrinth seal
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