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The Comparison Between Fault Detection Methods about Early Faults in a Ball Bearing
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ABSTRACT

Ball bearings not only sustain the system, but permit the rotational component to rotate. Excessive radial or axial load and many
other reasons can cause faults to be created and grown rapidly in each component. The grown faults make noise and vibration, which
can make the system unstable. Therefore, it is important to detect faults as early as possible. For this reason, there have been many
researches on fault detection method of early faults in a ball bearing. The fault detection methods can be categorized to several
groups by signal processing methods. Not all the methods are efficient for finding early faults. We select representative methods
known as efficient for detecting early fuults and compare the resulis for inspeciing which mecthod is effective.
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Fig.1 Schematic diagram of the hub bearing, where
« is contact angle and D is pitch diameter

Inner-race fault

Fig.2 Photograph of early fault and it’s position at
inner-race
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DAT Spectrum of each ‘band of Fault signal
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Complex Envelope of the fault signal

Fig.3. Experimental set-up (a) Schematic diagram of
measurement devices — accelerometer (reference sensiti - 0.25
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Fig. 7. The result of minimum variance cepstrum of
a bearing with early fault at inner-race
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Fig.4 Measured acceleration signal, (a) a bearing
with early fault at inner-race, (b) a normal bearing
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Fig.8 The result of continuous wavelet analysis of a
bearing with early fault at inner-race
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