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Fig.2 The relationship between the quadratic penalty
factor and the power spectrum entropy
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Fig.3  The relationship between the number of modes and

the Pearson correlation coefficient
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identification method
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Table 2 Normal valve clearance parameter settings

- STEIBE/mm Nl
AT T )
B4 0.3 0.5 1
Bl 0.3 0.5 2
BS 0.3 0.5 3
B2 0.4 0.4 4
B6 0.3 0.5 5
B3 0.3 0.4 6

#3 WA S I E

Table 3 Abnormal valve clearance parameter settings

i SEH AT TEI B/ mm i Al
HEATT T %
B4 0.6 0.5 1
Bl 0.9 0.5 2
B5 0.3 0.8 3
B2 0.4 11 4
B6 0.6 0.8 5
B3 0.9 1.1 6
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Fig.8 The relationship between the quadratic penalty
factor and the power spectrum entropy
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Table 4  State recognition results
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Application of improved variational mode decomposition in
fault diagnosis of diesel engine valve clearance
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Abstract; Fault diagnosis technology based on vibration monitoring signals is of great significance in the health
management and intelligent operation and maintenance of diesel engines in key fields such as shipping, oil and gas
fields and nuclear power. This paper presents a fault diagnosis method based on vibration data for abnormal valve
clearance faults of diesel engines. Firstly, an improved variational modal decomposition method is proposed to auto-
matically optimize the number of modes and the penalty factor, which overcomes the shortcomings of the traditional
variational mode decomposition (VMD) method in which the above parameters need to be predetermined by experi-
ence. Furthermore, multi-domain feature extraction was carried out for the VMD components. A kernel density es-
timation method was used to sort and select feature sensitivity. Finally, a fully connected network classification
model was constructed, and the optimized fault sensitive features were identified by the classification model. The
valve clearance anomaly data under different working conditions were verified using a fault simulation experimental
platform. The accuracy of the valve clearance anomaly diagnosis method based on our improved variational mode
decomposition was more than 86% , showing that it can be used in practical application.

Key words: fault identification; variational mode decomposition; kernel density estimation; feature selection
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