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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 10 ym 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 wear particles in the traditional spectral analysis, and cumbersome de-
tection steps in the ferrographic analysis. The MIDCS could be used to directly detect wear
particles whose size are 10 ym 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.
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Table 1 Comparison of common oil analysis instrument
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Fig.1 Principle block diagram of system 3

Fig. 3 Structure map of optical imaging system
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Table 2 Result of particles identification

/%
’ 771 764 99, 1
’ J>25 ] . 824 817 99. 2
2 y s 1658 1651 99. 6
s 420 404 96. 2
105 104 99. 0
1873 1842 98. 3
32
Cu
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, Cu s
5 2pg/mL,Fe . N
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Table 3 Data of spectral and MIDCS analysis
a>10pm
Cu / /
/h (pg/ml) ¢ /mL)
1 1057 L1 1378
; 2 1088 L0 1643
Fig. 7 Identification process of moving wear particles 3 L3 L2 3022
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