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CHEN Guo',YANG Mo—han?,LI Lun—xu’,ZHAO Zi—hao’
(1. College of General Aviation and Flight, Nanjing University of Aeronautics and Astronautics, Liyang Jiangsu 213300, China;
2. AECC Hunan Aviation Powerplant Research Institute , Zhuzhou Hunan 412002, China;
3. College of Civil Aviation, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Aimming to the misalignment phenomenon that occurs in engineering practice, a general model of rotor misalignment fault
was established. Any form of coupling can be simplified into an equivalent model with equivalent radial stiffness and angular stiffness. The
model is equivalent to the actual coupling in terms of overall radial stiffness and angular stiffness. The equivalent model parameters were
calculated according to the actual coupling stiffness. Based on the equivalent coupling model, the misalignment excitation forces of the rotor
system were derived due to the uncertainty factors such as angular nonuniformity of connectors, differences in connection stiffness, and non-
linearity. Based on this, the rotor—bearing coupling dynamic model with the rotor—bearing misalignment fault was established. The vibration
characteristics under the fault excitation of the rotor bearing misalignment were obtained by the fault simulation analysis, and the 2X fre-
quency and 4X frequency phenomena due to parallel and angular misalignment, as well as the 1X frequency axial vibration phenomenon
caused by angular misalignment, were verified by the numerical simulation. The vibration response tests under various misalignment condi-
tions at characteristic speeds were carried out by using a 3—bearing rotor fault simulation tester with a spline coupling, compared with the
test results the accuracy of the simulation results is more than 85%, which indicates that the proposed general model of rotor-bearing mis-
alignment fault is correct and effective.
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