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D etection and D iagnosis of the Gear Fault
by the D elayed Correlation-Envelope Techn ique

MENG Tao, L'IAO Ming-fu;,"L I Hui
(Northw estern Polytechnical U niversity, X i'an 710072, China)

Abstract: In order to reveal the defect signature of rolling elenent bearings or gearboxes, the vibra-
tion signalsmeasured on them are usually demodulated by the envelope analysis, i e Hilbert Transform. How -
ever, the defect signature-obtained by this demodulation isoften masked by noise In thispaper, a nev method
of demodulation,D elayed Correlation-Envelope analysis is established to suppress the noise The autocorrela-
tion functions of vibration signalsmeasured on bearings and gearboxes are first computed,w hich
will reduce the noise greatly, but not change the modulation signature of the signals Then
the autocorrelation functions are delayed for some time lags,w hich w ill reduce the noise fur-
ther. The delayed autocorrelation is then demodulated by Hillbert Transform. T he effect of
time delay on the demodulation results is al® discussed here The effectiveness of this

method is confimed by both simulation and experiment
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Fig 1 The autooorrelation function of the vibration-signal
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Fig 2 Thewavefom and ectrum of-the
smulated signal
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Fig 3 The envelope and envelop-gectrum of
the smulated signal
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Fig 4 The envelopeof the autocorrelation function
and delayed correlation-envelope gectrun
of the smulated signal
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Fig 5 The test rig of gears
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