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Fig.1 The time waveform of simulated signal
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Fig. 2 Decomposited results by using EMD for

simulated signal
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simulated signal
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Fig. 4  Vibration signal for the cylinder liner in

three states
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Fig.5 Hilbert boundary-spectrum of vibration

signal using EMD
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empirical mode decomposition and Hilbert spectrum

for nonlinear and nonstationary time series analysis

Fault diagnosis of diesel engine cylinder liner wear using EEMD

WANG Feng-li"', LI Hong-kun®

( 1.College of Marine Engineering, Dalian Maritime University, Dalian 116026, China;

2. School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Aiming at fault diagnosis of diesel engine cylinder liner wear, the diesel cylinder block
surface vibration monitoring in actual vehicle is conducted, and the diesel cylinder block surface
vibration signals in different conditions are analyzed by using empirical mode decomposition(EMD).
However, EMD sometimes cannot extract intrinsic mode functions (IMFs) accurately because of the
mode mixing. Due to this problem, an improved local wave analysis method based on ensemble
empirical mode decomposition(EEMD) is introduced, which is used to alleviate the problem of mode
mixing, and the instantaneous frequency and the energy distribution of signals can be extracted by
Hilbert boundary-spectrum. The measured results indicate that EEMD method is feasible and effective

in fault diagnosis of diesel engine cylinder liner wear.

Key words: ensemble empirical mode decomposition (EEMD); diesel engine; cylinder liner; wear;

fault diagnosis



