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This study evaluates the size of outer race defects o

Monitoring and Diagnosis of Damage Growth
in Ball Bearings
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f ball bearings during accelerated life testing by analyzing

the signal of an electromagnetic sensor. The electromagnetic sensor consists of a pickup coil wrapped around a
permanent magnet. When a conductor passes in the static magnetic field, the generated eddy currents are
detected as a change of the magnetic field. The autocorrelation method is applied for sizing defects in the early
phase of the damage growth and the RMS method is applied for larger defects. With those methods, the growth
of the damage is constantly monitored and is shown to be almost linear.
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Fig.1 Principle of electromagnetic detection
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Fig.3 Electromagnetic sensor and testing conditions
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Fig.4 Electromagnetic sensor normalized RMS value
(Test No.1)

Fig.5 Size of the outer race defect (Test No.1) at the
occurrence of the defect (top) and at the end of the
test (bottom)
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Fig.8 Autocorrelation method and damage growth
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Fig.9 Autocorrelation method (Test No.1)
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