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This research dealt with gear wear diagnosis based on vibration signal analysis.
Four brass pinions were tested at various speeds and applied loads on an experimantal
test rig. Vibration signal was recordea by using spectrum averaging. zoom processing,
and synchronous time averaging techniques. The relationship of vibration signal and gear

wear level was analyzed by means of time domain, spectral and cepstral analysis.

Tne relation of time domain signal anc wear level shows that the magnitude of
Feak cnd RMS increase with wear evolution. Peak and RMS increase at higher rates than
Crest Factor and Kurtosis. The tooth meshing period can be clearly seen in the
synchronous time averaging signal. It is found from the spectrum analysis that the
changing of the amplitude at gear meshing frequency (GMF) and its harmonics may not
directly relate to wear evolution. The number of lower sidebands of the pinion speed
around 1xGMF increase with wear level. And the amplitude of pinion sideband at high
harmonics which correspond to system natural frequencies increase with wear evolution.
The zoom processing of the signal enhances the separation of each sideband harmonics.
In case of cepstral analysis, gamnitude of pinion revolution (1/P) increases with the initial
wear level. After a certain level of wear the gamnitude reduces toward the maximum tested

wear level. While gamnitude of RPM of wheel (1/W) decreases with wear evolution.





