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Mechanic Fault Diagnosis Based on PCA and SPRT

HUANG Wenjian, HUANG Jinmin, CAO Chenghao, CHEN Hanxin’
School of Mechanical and Electrical Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: The experimental model was established using the normal gears and the gears with cracks, where the
collected vibration signals were preprocessed using wavelet transform, and then the characteristic parameters of
the vibration signals were extracted using the time domain signal analysis, and the dimension of which was
reduced by the principal component analysis method. After that, the principal components with the largest
contribution rate were selected as the testing parameters to verify the proposed algorithm for sequential
probability ratio test (SPRT) and the root mean square error (RMSE) and to test the diagnostic ability of the
proposed method. The experimental results show that the proposed method is effective and practical to identify
the gear conditions in gearbox.
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Fig. 2 Signal acquisition system of gearbox
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Fig. 3 Flowchart of gear crack fault diagnosis
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Fig.4 Experimental signals: (a) original vibration signals,

(b) de-noised signals
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