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Research on EEMD in rub-impact fault diagnosis of rotor system
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Abstract: For vibration signal generated by rubbing fault in rotary machinery including the single-point rubbing and the partial rubbing,

multi-component harmonic frequencies are presented. An ensemble empirical mode decomposition (EEMD) method was introduced to

resolve the difficulty of multi-component fault feature extraction of rubbing fault. The rubbing fault signals created by simulation were

decomposed clearly into different single frequency data by using EEMD method. The vibration signals from experiment rig of rub-impact

rotor were then analyzed under different directions rubbing, which include in horizontal, in vertical, in horizontal and vertical at the

same time. The vibration strength belonged to different fault frequency in the frequency spectrum was obtained from the intrinsic mode

function (IMF) based on EEMD respectively. The analysis results of the rubbing signals indicate that the multiple features can be better

extracted with the EEMD, and is effective in analysis and recognition of rubbing fault.
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Table 1 Parameters of rotor system
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Fig.3 Time domain waveform of simulation signal

Xt DGR EE A 5 MR EE 15 5 73 3| 247 EEMD 23 fi, 15
FIIE 4 FrR ARG S 1 as R o Mo g4 Rl
I e 2R G S AR EE IR, L AR AR B 4R 3l BE fE D)
T3 AE A ) I 30y JBE K

4 il BEA IR BT 5T
ARSCIRE R QPZZ-IL HEREAUBAR 3 53-H7 B s 12

Wil g1 &, &L S From , SR REBE AT AU 1, SCBLAR
T ARG S E T Z A SRR EE o A 6 SR HS i EE

OMMWW\/W]WM[\NU\N\W\M

01 02 03 04 05 06 07 08

0 0.1 0.2 0.3 04 05 0.6 0.7 0.8
(a) IEH
(a) Normal

0 01 02 03 04 05 06 07 08
(b) flEfiE
(b) Rub-impact
K4 5 E{F5 /) EEMD 53f#45 R
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Fig.6 Time domain waveform of vibration signal
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Table 2 Vibration intensity analysis of 2th IMF
with rubbing and normal
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Fig. 10  Curve of vibration intensity distribution of 2th IMF
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Table 3 Vibration intensity analysis of original

signal with rubbing and normal
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