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Abstract

This paper investigates and explains the path of a rolling element in the defect zone and the nature of the entry and exit eventsofthe two main features that appear in
thevibration signal of a defectivebearing. Vibration responseand contact forces between the rolling elements and bearing racewaysare simulated and compared with
the measured vibration signals. Assumptions used in previousdefect size estimation methods in describing the path of the rolling elements in the defect zone, are
investigated and some discrepanciesare identified. These analyses are essential to develop defect size estimation algorithms. Therefore, the defect size estimation
results of the existing signal processing algorithmsoften containsignificanterrorsand arebiasedfor different operational speeds.A method to validate the explanations
offeredby this study for the true path of rolling elementsin the defect zoneis proposed. This method can be used for defect size estimations fordefective bearings. The
researchshowsthat this method is more accurate and less biasedfor speed when compared withexistingmethods.
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