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Fault sensitivity analysis and fusion technology for vibration features

of aero-engine rolling bearings
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WANG Hongwei*, CHEN Libo*
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Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. Beijing Aeronautical Engineering Technology Research Center, Beijing 100076, China)

Abstract: A method of multi-features fusion based on normalized Euclidean distance was
proposed to meet the requirement of monitoring aero-engine rolling bearing real time condi-
tion. Firstly, the bearing fault simulation experiments were carried out while the fault sensi-
tivity of the features before and after fusion was analysed by introducing a quantitative evalu-
ation index of fault sensitivity. Then, the proposed method was compared with the principal
component analysis, support vector data description and support vector distribution estima-
tion. Finally, the bearing fatigue accelerated experiment was carried out, and the proposed
fusion method was applied to the aero-engine rolling bearing condition monitoring. Experi-
mental results show that compared with principal component analysis, support vector data

description and support vector distribution estimation, the fault sensitivity of fusion value

W #& B 8 :2016-01-13
EEWMB :E5ARB ¥4 (51675263.61179057)
{EE T v ARA (1993 ), B L A 12, 2 B L 28 & shLIR 2546 T 5 1 12 b 1 R AT

S ARG ARAR L B R ok A, S 2 VR B il R Bk Sh R AE 09 R RO A3 AT S A B R LI A g AR 2017, 32(9) £ 2205+
2218. LIN Tong,CHEN Guo, ZHANG Quande, et al. Fault sensitivity analysis and fusion technology for vibration fea-
tures of aero-engine rolling bearings[ J]. Journal of Aerospace Power,2017,32(9):2205-2218.



2206 o= 9 o R

LRV

based on normalized Euclidean distance is higher. For different types and different stages of

the bearing fault, the fusion value obtained by proposed method is more sensitive, which is

more suitable to be an index of the bearing condition monitoring, compared with the effective

value.
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feature fusion; rolling bearing; sensitivity analysis;

feature extraction; condition assessment
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Table 1 Dimensional time domain features
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Table 2 Non-dimensional time domain features
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