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Precise Diagnosis Method of Structural Fault for Rotating Machinery
Using Enveloped Wave Spectra, Signal Fusion and LSM Principal Component Analysis
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Structural faults are often occurring in a rotating machine, such as, unbalance, misalignment and

looseness etc., and their feature spectra of vibration signal appear in the low frequency area. The precise
diagnosis for the structural faults type is difficult in the real plant, because of the noise in the vibration signal
and the complex structure of the plant machine. In this study, we proposed the precise diagnosis method of
structural fault for rotating machinery using enveloped wave spectra, signal fusion and LSM (Least-squares

mapping)

principal component analysis. The method proposed here has been verified by practical diagnosis.
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Fig. 1 Experiment equipment, accelerometer and faults Q) BRI

Fig. 2 Spectra of raw vibration signals in the shaft direction
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Fig. 3 Flowchart of calculating enveloped wave spectrum
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Fig. 4 Example of calculating enveloped wave spectrum
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Fig.5 Enveloped wave spectra in the shaft direction
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Fig.6 Enveloped wave spectra in the horizontal direction
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Fig.7 Example of signal fusion on pattem one
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Fig.8Flowchart of LSM principal component analysis
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Fig.9Distribution of states on first and second principal
components (pattern 2, 1200rpm)
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Fig.10Distribution of states on first and second principal
components (pattern 2, 1500rpm)
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