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Influence of Bearing Method on Critical Rotor Speed of Variable Cycle Engine
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Abstract: The structural characteristics of the rotor system of a double culvert variable cycle engine are analyzed, the three -

dimensional finite element model of rotor-bearing system is established, and the influence of the change of rotor bearing method on

the critical speed of rotor is calculated and analyzed. The results show that the four-bearing method, with the low-pressure rotor as

the main excitation, has one more critical speed than the five—bearing method within 20 000 r/min., in which the first and third critical

speeds decrease, the second increases, and the fourth basically remains unchanged. The five —bearing method can effectively

reduce the occurrence of bending vibration modes of the flexible low-pressure rotor, but will increase the up and down pendulum

vibration modes of the low-pressure fan disk, which is more prone to collision and friction between the fan blade and the casing. The

structure of the four—bearing method is simpler, but the rotor system needs to pass through one more critical speed at high speed,

which will increase the vibration of the rotor and the whole engine.
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