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A fault monitoring technique for wear of aero-engine rolling bearing
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Abstract; Multiple intelligent debris-classifying system (MIDCS) to detect sensitive
wear particles\whose size\are 10um or-more in long axis on the aero-engine rolling bearing for
wear fault monitoring \was ‘developed. The MIDCS overcomed the shortcomings, such as the
insensitivity to large swear particles in the traditional spectral analysis, and cumbersome de-
tection stéps in_the ferrographic analysis. The MIDCS could be used to directly detect wear
particles whose size are 10 um or more in long axis in the flowing oil. Seven digital character-
istic parameters and their identification were proposed for the moving wear particles in the
flowing oil, implemented the auto-identification for the wear particles. The basic identifica-
tion accuracy of the MIDCS is above 99%. Through the experiments on the real oil samples
from aero-engines, result shows that the MIDCS is superior to the spectral analysis in terms
of the ability and timeliness on detecting the wear abrasion fault of the aero-engine rolling

bearing.

Key words: aero-engine; rolling bearing; fault diagnosis; oil monitoring;

wear particles; wear particles identification
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Table 1 Comparison of common oil analysis instrument
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Fig. 3 Structure map of optical imaging system
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Fig. 6 Relationship between digital characteristic parameters and 6 kinds of particles
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Fig. 7 Identification process of moving wear particles
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Table 2 Result of particles identification

BB A X O R R BOR BRI

I H] B& i 771 764 99. 1
T B A 824 817 99. 2
95 57 S L 1658 1651 99. 6
i 420 404 96. 2

21 4 105 104 99.0

A 4 I kL 1873 1842 98. 3

3.2 MERHMNERESRRIE

KR =S K S LAY G 20 A 9 Cu Jit e e 2
FBR N 5.5 pg/mL, MIDCS JB ki A I fr) 8 ks % ik
FHER 2y 3000 A/ ml. B ETE 70 A X i B =S K
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Table 3 Data of spectral and MIDCS analysis

i zs G4BT Y a=>10 pm Y

A BBl Cu ¥ B 7 &/ VAL e/

TR /h (pg/mL) (4~/mL)
1 1057 1.1 1378
2 1088 1.0 1643
3 1113 1.2 3022
4 1136 1.0 1829
S 1150 1.1 1033
6 1168 1.5 1617
7 1185 1.3 1590
8 1202 1.4 1855
9 1221 2.0 3022
10 1235 2.4 4506
11 1241 2.4 5911
12 1255 2.4 5142
13 1276 4.3 6733
14 1280 3.7 4970
15 1284 5.2 36847
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