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Vibration identification of diesel engine transmission system based on
adaptive feature extraction
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Abstract: The vibration signal characteristics of diesel engine transmission system have strong complexity and in-
terference, accurate signal feature extraction is the key to diesel engine vibration identification. In response to the
problem of insufficient adaptability of the variational mode extraction (VME) method in processing diesel engine
vibration signals, an adaptive VME (AVME) method was proposed with the constraint of the correlation between
the reconstructed decomposed signal and the original signal, and the fourth order cumulant was regarded as the
judgment index for VME optimization. The accuracy and robustness of AVME were verified by constructing simu-
lated signals. The vibration signal of a diesel engine was adaptively decomposed using the AVME method. It is
found that the vibration source of the transmission system is the gear meshing excitation based on time-frequency
analysis and order spectrum analysis. By comparing the results of the torsional vibration of the shaft system and the
vibration of the diesel engine, the results show that the torsional resonance of the shaft system causes a strong
meshing impact of the gear system. Finally, a vibration suppression scheme was proposed by matching design of
the coupling and the shock absorber.
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Fig.10 Test results of vibration and torsional vibration of
shaft system under different working conditions
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