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Study on Rub-impact Responses of Rotor Systems Based on Hysteretic Rub—impact Force Model

CAO Deng—qing', YANG Yang', WANG De—you?’, CHEN Hua—tao', JIANG Guang—yi’
(1. School of Astronautics, Harbin Institute of Technology, Harbin 150001, China; 2. AVIC Shenyang Engine Design and Research
Institute, Shenyang 110015, China)

Abstract: The rub—impact of rotor/stator is one of the major factors for the stability and safety of rotating machine, while the
characterization of the rub—impact force is a key problem in the prediction of dynamical responses of the rotor system. The applicable scope
of the existing rotor/stator rub—impact force models was discussed, the physical significances of the hysteretic rub—impact force model was
described clearly, and the comparison between the hysteretic rub—impact force model and classical ones was conducted. Taking the Jeffcott
rotor as a typical example, the rub—impact responses of system based on the hysteretic rub—impact force model are given and used to
compare with the result form the system with linear rub—impact force model. The effects of stator stiffness and the rotor eccentricity on rub—
impact responses of the rotor system with the hysteretic rub—impact force model were given to analyze by the numerical results. The
numerical simulation results show that the stability threshold speed (1226 rad/s) of the system in terms of the hysteretic rub—impact force
model is less than that (1476 rad/s) of the system with linear rub—impact force model, and the dynamic characteristics are more complicated,
therefore, the essential physical property of rub—impact can be reflected more veritably.
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