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Abstract V bration analysis is w idely used in the condition monitoring and fault detection of the rolling element bear
ings W hen lcally scathed the bearings would bunp the other parts periodically with the result that the seasonal i pulses
cane nto being W ith enough bad band to overcast each connatural frequency of the whole bearings  the in pulses necessarr
ly arose each connatural vibrations and thereby the stationary vibrations um into transients A lthough well localized n fre-
quency, the Fourier transfom was localized none toowell n tinewhich makes it a cimbersan e tool for transients M oreover
a local tim e-frequency canposition as the w ndowed Fourier transfom, the short-tme Fourier transfom namely it has the
san e resolition across the tie-frequency plane because of the sane spread of the w ndow on which the resolution depends If
using conventionalm ethod for the vibration signal analysis the non-stationary signals are hard to analyze This paper nvestr
gates olling bearings fault diagnosis based on wavelet analysis method and the surface dannification fault signals are diag-
nosed by using the frequency danamn analysismethod ofwavelet package decanposition Experinental results show that the a-
nalysis m ethods ofwavelet transfom are reliable and accurate They are useful for the condition monitoring and fault diagnosis
to aero-engine rolling bearngs

Key words Rollng bearing A ircraft-enging M ain shafl bearings”: Fault diagnosis W avelet package decanposr

tion": Fault feaure extraction’
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Fig. 1 W avelet packet analysis of level 3
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Fig.2 WPA diagnosis procedure
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Fig.3 Outer race bearing damage signal
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Fig. 4 Spectrum of the outer race bearing damage signal
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Fig. 5 Spectrum of the best coefficient
vector of the signal of Fig.3
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Fig. 6 Inner race bearing damage signal
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Fig. 8 Spectrum of the best coefficient
vector of the signal of Fig. 6
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Fig. 9 Rolling element race bearing damage signal
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Fig. 10 Spectrum of the rolling element race

bearing damage signal
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