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Shaft crack identification based on vibration and AE signals
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5. Conclusions

In this paper, a methodology based on AE signal and vibration signal was presented to identify the shaft crack
position and depth in rotor system. To detect the crack location with AE technique is a convenient and simple
method. A higher accuracy of the location can be achieved by only using a higher sampling frequency. For the
influences of oil film, structural characteristics, noise and other factors, the direct cross-correlation method and
the amplitude threshold-based method do not give good result for detecting the crack location. Therefore, wavelet
transform is applied to decompose the signal into a series of time-domain signals, each of which covers a specific
octave frequency band. Then the threshold-based location method is used to determine the approximate location
and the cross-correlation method to amend the identification result. The experiments have shown that this method
is effective in improving the accuracy of the result. The finite element method is used to build the model of the
cracked rotor system with the crack depth, and the depth is identified by the vibration signal in frequency domain.
The experimental results show that the vibration signal is feasible to determine the depth of shaft crack.
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