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Abstract : As one of the important components of reciprocating machinery transmission system, the operating status of
the crankshaft system directly affects the overall performance of the reciprocating machinery. In this paper, the damage pat-
tern recognition of the crankshaft system based on vibration signal analysis is studied. A new method based on Hilbert enve-
lope power spectrum entropy combined with support vector machine is proposed. Based on the damage mechanism of the
crankshaft system, the cause of failure mode vibration of the crankshaft system is analyzed and a typical mechanical fault dy-
namics model is established. Meanwhile, the real-time vibration signals of the crankshaft are obtained by constructing fault
simulation and vibration test platforms. The signals are decomposed by complete ensemble empirical mode decomposition
with adaptive noise (CEEMDAN) method, from which the intrinsic mode function with higher kurtosis is selected for Hil-
bert demodulation envelope analysis to construct the envelop matrix. Then, the instantaneous envelope power spectrum en-
tropy of the signals is calculated. The fault characterization of the crankshaft system can be clearly seen. Finally, support vec-
tor machine is further employed to complete the ultimate pattern recognition. Numerical simulation and experimental re-
search demonstrate the effectiveness of the proposed method. This method provides a reference for the identification of early
fault modes of crankshaft systems of reciprocating machinery.
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