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Abstract

A three-degree-of-freedom lateral-torsional coupled Filippov differential system for a Jeffcott ro-
tor supported rigidly is established. Comparing the lateral-torsional coupled rub-impact rotor and
the lateral rub-impact rotor through bifurcation diagrams of amplitude and the phase difference,
time trajectories, phase portraits, Poincaré maps, time-history diagram, the phase characteristic
and the non-smooth dynamic behavior of the Filippov rub-impact system are analyzed numerical-
ly. It is shown that the rub-impact response has the definite phase characteristic; the two models
have a similar bifurcation process in their bifurcation figures; the torsional vibration is obvious,
and the stick-slip phenomena will happen in this system in a certain parameter.
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Figure 1. Schematic diagram of the rub-impact rotor
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Figure 2. Schematic diagram of the rub and impacts
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Figure 3. The bifurcation diagram of amplitude
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Figure 4. The bifurcation diagram of the phase difference

4. HENESRE

0.01

@ -0.01 T

-0.02 1

-0.03 : : ! :
0.5 1 15 2 2.5 3

Figure 5. The bifurcation diagram of torsion angle
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Figure 6. The bifurcation diagram of torsion velocity
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Figure 7. The parameter plane of the rotor speed and
friction coefficient of Hopf bifurcation
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Figure 8. The bifurcation diagram of amplitude
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Figure 9. The bifurcation diagram of the phase difference
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Figure 10. The bifurcation diagram of torsion angle
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Figure 11. The bifurcation diagram of torsion velocity
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Figure 12. The trajectories of lateral vibration
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Figure 13. The phase portraits of torsional vibration
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Figure 14. The Poincaré-map of torsional vibration
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Figure 15. The trajectories of lateral vibration
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Figure 16. The Poincaré-map of lateral vibration
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Figure 17. The phase portraits of torsional vibration
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Figure 18. The Poincaré-map of torsional vibration
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Figure 19. The trajectories of lateral vibration
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Figure 20. The phase portraits of torsional vibration
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