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Abstract; In order to verify the effectiveness of sound signals in diagnosing the rub-impact fault between
the aero-engine’s labyrinth and the rubber-coated casing, the rotor-stator rub-impact experiments were
conducted and the radiated sound signals were collected. The time-frequency domain characteristics of
sound signals were extracted based on trend analysis and 3D spectrogram. The variations of the sound
pressure and the corresponding spectral features during the rotor-stator rub-impact were revealed. The re-
sults indicate that when rotor-stator rub-impact does not occur, the sound pressure remains almost stable
with the increase of rotor speed, and the resulting sound pressure level ( SPL) is less than 105 dB. How-
ever, during rotor-stator rub-impact, the sound pressure value abruptly increases, leading to a maximum
SPL up to 155 dB. The sound pressure gradually decreases as the rub-impact intensity diminishes. The
characteristic frequency components of sound signal include the respective traveling-wave resonant fre-
quency in both of the casing and the drum, as well as the combination frequency of these traveling-wave

resonant frequencies. In comparison with the vibration acceleration signals collected in the casing, more
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rub-impact characteristic frequencies can be observed in sound signals, and it can be utilized as the refer-

ence signal for rub-impact fault diagnosis.
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Fig. 1 Experimental principle of rub-impact

sound acquisition
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Tab. 1 Parameters of rub-impact cases

TH Ah/mm T EE 5 /(v + min ™)
1 0.6 2 121
2 0.4 1 663
3 0.2 1119
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diameter vibration mode of casing
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Fig. 4 Time-domain waveforms of sound pressure at

monitoring point during rub-impact of different cases
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Fig. 5 Time-domain waveforms of sound pressure RMS values

at monitoring point during rub-impact of different cases
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Fig. 6 Time-domain waveforms of sound pressure level

at monitoring point during rub-impact
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