21 2 Vol.21 No.2
2006 4 Journal of Aerospace Power Apr 2006

: 1000-8055(2006) 02-0361-05

( , 710038)

1V 233.45 A

W avelet Extraction of Impact Vibration Frequency
Canponent-and Fault Analysisfor
a-Twhne Spool Aero-Engne
HE W ei-feng, CHEN GL;—L 1Y ing-hong
(A ir'\Force Engineering-U_niversity, X i'an 710038, China)

Abstract:\ Noise and w eak 'symptom™give rise difficulties to aero-engine vibration monitoring
and faults diagnosis The conventional methods in time or gectrun domain are not © effective
for it ishard to detect/' soame kindsof fault symptom s A fter measuring the data in an aero-engine
on the ground, -its tme-frequency characteristics under different working conditions were
analyzed First, the signalsw ere analyzed usingM orlet w avelet and then the frequency component
oould be extracted from their time-frequency plane Some mpact componentsw ere obvious in the
time frequency planew hich indicated that ome faultsmight occur in the rotor systam. Theyw ere
located in the band of bearing characteristic frequencies Seoond, the signal w as decomposed using
hamonic w avelet w hose relving cgpability is high in both time and frequency domain in the
bearing characteristic frequencies T hen the componentsof different frequenciesw ere obtained by
hamonic w avelet Energy of the signal was concentrated in me frequency band From these
reaultsof the hamonicw avelet analysis in the bearing characteristic frequencies, the kind of fault
can be detemm ined easily.

Key words aerogace propulsion systam; aero-enging time-frequency analysis vibration;
hamonic w avelet
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Fig 1 The vibration signal fron an aero-engine
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Fig 2 Spectrun of the vibration signal
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Fig 3 Timefrequency decomposition of
the vibration signal
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Fig 4 Time-freguency decomposition of the vibration
signal at state of b
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"Fo= 2060 2210Hz Fi= 1603 1780
Hz, Fr= 1298 1369Hz Tt
=0.452 0.485ms ti= 0.562 0.624ms, tr=
0.073 0.077ms
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Fig 5 Hamonicw avelet packet decomposition for
the signal at the state of a
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Fig 6 Detailed figure for the forth band
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