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A diagnostic approach to rolling element \bear ing \based-on
vibration signal of shaft ina rotating reference frame

L ElJianryu, LIAO Mingfu

(Instituteof Monitoring and Control for-Rotating Machinery and Wind Turbines
Nerthwestern Polytechnical University , Xi’ an-710072, China)

Abstract : Inorder\to diagnose local_defectsin a rolling element bearing ,an approach was
developed based on vibration signalof-shaft in a rotating reference frame. A test rig for roll-
ing element bearing was established’,and piezoelectric accelerometers were used to measure
the vibration signal s of shaft: The feas hility of thisapproach was demonstrated by the exper-
imental resultsTromfour typical defectsinvolving inner race,outer race,rolling element and
cage. It wasfound that the transmisson path of vibration signalsof shaft isrelatively smple,
contributing to early detection and diagnosis of minor defectsfor inner race ,outer race,roll-
ing element and cage.

Key words: a rolling element bearing; local defect; rotating reference frame; piezoe
lectric accelerometer ; spectrum; envelope spectrum
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Fig.4 Vibration signal of shaft with fault information
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Fig.5 Spectrum of the vibration signal of shaft

and base with a fault on the inner ring
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Fg.6 Amplified spectrum of the vibration sgnal

of shaft and base with afault on the inner ring
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Fg.7 Envelope spectrum of the vibration signal

of shaft with afault on theinner ring
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Fig.8 Spectrum of the vibration signal of shaft
and base with afault on the outer ring
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Hg.9 Amplified spectrum of the vibration sgnal
of shaft and-base with afault on the outer ring
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Fg.10 Envelope spectrum of the vibration signal
of shaft with afault on the outer ring
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Fig.12 Envelope spectrum of the vibration signal
of shaft with afault on the outer ring



