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Abstract

In this study, we explored an early fault detection method based on bearing pulse signals, focusing
on the analysis of time-domain and frequency-domain features to identify bearing faults. First,
through time-domain analysis, we calculated the signal’s root mean square value, peak factor, kur-
tosis, and autocorrelation function, thus successfully capturing the pulse signals caused by bearing
faults. Subsequently, frequency-domain analysis was used to further identify and verify the fault
characteristic frequencies. By performing a fast Fourier transform (FFT) on the signal, we analyzed
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the spectral changes of the signal before and after the fault, and used band-pass filtering and spec-
tral envelope techniques to improve the detection accuracy of the fault frequency components. In
addition, the introduction of spectral kurtosis analysis enhanced the ability to diagnose faults, ac-
curately indicating the specific frequency at which the fault occurred by identifying the non-Gauss-
ian pulse components in the signal. These analysis results not only verified the effectiveness of
the proposed method, but also provided strong technical support for early fault detection of bear-
ings.
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Original Signal vs Filtered Signal (Time Domain)
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Figure 1. Comparison of time-domain waveforms of the original signal and the filtered signal
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Figure 2. Comparison of time-domain waveforms of filtered signal and denoised signal
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Figure 3. Spectrum of the envelope signal
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