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Vibration fault analysis of aeroengine rotor disk cavity filled with oil
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Abstract: In combination with the problems of rotor cavity filled with oil vibration en-
countered in the test of aero‘engine rotof in the project, the research was carried out from the
theory.of vibration., dynamic characteristics and vibration signal analysis, and the failure
mechanism of rotor.disk cavity filled with oil was analyzed. The characteristics and regularity
of instability vibration were acquired, the process and criteria for disc cavity fluid accumula-
tion fault identification as/well as its vibration monitoring guidance were established. The re-
sult showed that'the stubharmonic vibration was produced when the rotor speed was above
the critical speed of the rotor if the rotor cavity was filled with oil, which caused the self-ex-
cited vibration of the rotor; and the frequency of the self-excited vibration was close to the
first order critical speed of the rotor; and the rotor frequency vibration was still dominant
when the rotor speed was below the critical speed, and the oil deposit could cause the in-

creasing peak value of the over critical speed; the above-mentioned fault identification
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process and criteria were applied to an rotor of an engine to accurately identify the character-

istics of rotor cavity filled with oil. Oil was found in the fan’s secondary disk cavity when the

rotor was dismantled. After cleaning up the oil, the abnormal vibration disappeared, which

verified the correctness of the conclusions.
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Fig. 1 Schematic diagram of rotor filled with oil
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Fig. 2 Design process of rotor vibration characteristics
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Fig.3 Vibration identification process of rotor filled withoil
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frequency and rotor frequency
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