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Fig.1 Time domain waveform of rub-impact signal
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Abstract: Due to its own implicit difficulties, the local wave decomposition (LWD) algorithm cannot
guarantee the completeness and orthogonality of the components, and may produce redundant
components and affect the accuracy of decomposition. In order to reduce the components redundancy
in LWD, independent component analysis (ICA) is introduced into LWD, so that the components are
orthogonal to each other and the components redundancy can be reduced. Finally, a much better
decomposition performance can be obtained. It is employed to analyze the vibration signal of rotor
system with early rub-impact for extracting the weak impulsive feature. The signal is decomposed into
intrinsic mode functions accurately., then the high-frequency components are analyzed by Hilbert
envelope demodulation. The modulating fault feature of vibration signal of a rotor system with rub-
impact fault can be extracted exactly. Analytical results of experimental data show that the proposed

method is accurate and efficient.

Key words: local wave decomposition; independent component analysis; Hilbert transform; fault

diagnosis



