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Abstract During the operation of the rotor system, parts may fall and loose, resulting in rubbing between the external object
and the rotor shaft. To solve this problem, a finite element model of rotor systems with coupling fault was established by considering
the case that disc-shaft loosening and rubbing occur simultaneously. Ansys was employed to simulate the rotor system. The influence
of the looseness on the vibration characteristics of the rotor system was analyzed. Experiments were carried out to verify the
simulation results. The results show that the time-domain waveform of the rotor system changes periodically, and the spectrogram
mainly contains the first harmonic component. With the aggravation of the looseness, high frequency components gradually appear in
the spectrum. The initial value of the speed difference of the disc-shaft in the start-up phase gradually increases with the aggravation
of the loosening. The vibration amplitude of the disc center trajectory in the vertical direction also increases with the aggravation of
the looseness, and the orbit shape becomes more complex. Due to the influence of the rubbing, the vibration in the vertical
direction is obviously suppressed, and its amplitude is smaller than that in the horizontal direction. The research results have very
important reference value for the study on dynamic characteristics of rotor systems with coupling faults.
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Fig. 1 Schematic diagram of the rotor system model with the disc-shaft

loosening-rubbing coupling fault

1.2 RGEHRTEE

FEATA BRITO B AT, 5 e E g%+ R
G —HERA GNIE 2 TR, RIRAR G SRR S E TR
BEERAF SolidWorks Him) A5 7Y , J6 H A FR TR
% Ansys Workbench H1, UG, X 5 G2 % #4419 44
SEZHGHTUOE . WEINTIEK N 0.000 1 s, 8 EE
FEECR 0.2, SRI5 , -7 IOAR 0] 43 WS o422 fink Fn 249 72
S5 o) R fik A A B 38 Aok 1] B S B () B
IR B Y offset FEATIIRE, FJa, XA AL AT
SKAG AT, O FLES EE SRR T 55 e b e ik , RGeS A 7
H

Mx + Cx + Kx = F(1) (1)

K, x TSI 5 xS R xR RS



5 46 B4 4 1]

FUPHBRAE ;A iA 2 -l FEAR & SRS 5 R SR SRR ST 765

6] 8 MO T R I 5 © O BELJE S B 5 KA I 8 6 I
F (1) R,

L
2 HTREARITH

Fig.2  Finite element model of the rotor system
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Fig.3 Time-frequency diagram of the system when the clearance is 0. 005 mm
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Fig.4 Time-frequency diagram of the system when the clearance is 0.01 mm
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Fig. 5 Time-frequency diagram of the system when the

clearance is 0. 015 mm
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