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Abstract

Bearing fault detection is crucial for the maintenance of rotating machinery. Although existing
fault diagnosis methods have made significant progress, they still face some challenges, such as a
lack of sufficient fault data for training, low effectiveness against complex distributed data, low
sensitivity to early faults, and interference from noise and outliers. Therefore, this article propos-
es a fault detection method based on sample entropy and ROC analysis, by extracting the sample
entropy index of vibration signals and then using ROC analysis to detect them. The experimental
results show that the method proposed in this article can detect axial faults with high accuracy.
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Figure 1. CWRU bearing test rig, which mainly consists of (1)
Electric motor; (2) Fan end bearing; (3) Drive end bearing; (4)
Torque transducer & encoder and (5) Dynamometer
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Table 1. The accuracy of fault detection

% 1 SRR

FaultType
Load
Ball Inner race Outer race
0 1 0.998 1
1 1 1 1
2 1 1 1
3 1 1 0.999
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