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Abstract

This paper acquires various types of vibration signal of a depot site with using a multi-channel vi-
bration signal acquisition system. These vibration signals have been recognized by use of digital
audio signal interception test technology, and then these signals have been segmented reasonably
by the Basic Operation Unit Method. On this basis, Pattern Filtering Method is adopted to decom-
pose vibration signal under different working conditions into the time-frequency wavelet while
noise is also filtered at the same time. All wavelets are classified into characteristic clustering un-
der different correlation levels through Pattern Filter Analysis. Signal reconstruction and signal
recognition of different clustering wavelet are accomplished as well. Finally, vibration signals
have been split into different functional and characteristic signal after the source of all clustering
wavelet are determined reasonably. It's shown that vibration signals of an oil depot can be divided
into the basement vibration, motor bearing vibration, vibration of centrifugal pump, loosening vi-
bration of pump parts, background interference and other 13 categories. These time domain pa-
rameters of every signal separation have good spatial distribution pattern under different condi-
tions. Therefore, using these feature information can realize oil depot working state identification,
centrifugal pump’s state detection and fault diagnosis. This study provides good conditions for the
application of vibration test in oil depot safety testing and oil mechanical equipment vibration
fault diagnosis.
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Figure 2. Vibration signal processing flow
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Table 2. Segmented results by the Basic Operation Unit Method
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Figure 3. Processing flow of pattern filtering method
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Figure 4. Typical wavelets of vibration signals of a centrifugal pump in the “a-f;-A” space
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Table 4. Merging results of vibration signals of a centrifugal pump
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Figure 9. Statistical display of time domain parameters for centrifugal pump signal
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