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5. Conclusions

This paper proposes a new model for rolling element bearing defect size estimation on the outer race. In 

this model, the entry point when the ball center arrives the entry edge can be calculated from the ball-race 

deflection based on the Hertzian contact theorem and the ball-race geometry relationship. The entry-to-

peak time (A to B) and the peak-to-impact time (B to C) are used to estimate defect size. All the 

parameters required for estimation can be obtained from the vibration signal and is therefore free from 

bearing load/stiffness measurement. Experiments were performed on a CNC machine tool with an add-on 

bearing test system with three EDM defects tested at speeds of 500-3000rpm. Results show that the new 

model provide accurate estimation with less speed related error and standard deviation. The maximum 

absolute error is 0.054mm, which is only 7% of the 0.794mm defect. 
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