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ABSTRACT

As the core unit of an aircraft's power system, the reliability of modern aero-engines directly
impacts flight safety and operational efficiency. Bearings, as critical components of engines, play
a decisive role in operational stability, which is closely tied to flight safety and economic
performance.

Traditional signal processing methods for fault diagnosis often struggle to detect early-stage
weak fault signals in bearings due to their susceptibility to noise interference. To address these
limitations, this paper proposes a fault feature extraction method for rolling bearings that
integrates Empirical Mode Decomposition (EMD) and Empirical Wavelet Transform (EWT). The
specific research contributions are as follows:

(1) EMD is applied to adaptively decompose raw vibration signals into Intrinsic Mode
Functions (IMFs) to highlight fault-induced impulse components. To mitigate the mode mixing
issue inherent in EMD, EWT is further introduced to perform spectral segmentation and adaptive
wavelet filtering on key IMFs, thereby precisely extracting fault-related frequency bands.

(2 ) To enhance diagnostic reliability, a fault-sensitive indicator is constructed by
integrating envelope spectrum analysis and an autocorrelation normalization algorithm for
identifying bearing faults in aero-engines.

( 3) Experimental validation using full-engine data from an aero-engine successfully
demonstrates the extraction of fault characteristic frequency components.The results indicate that
the EMD-EWT method significantly reduces noise interference and effectively enhances the

accuracy of fault feature extraction.

KEY WORDS: Rolling bearings, Empirical Mode Decomposition(EMD), Empirical Wavelet

Transform (EWT), Envelope analysis, Fault Feature Extraction
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