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Fig. 1. Schematics of experimental apparatus of bear-

ings and AE data acquisition
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Table 1. Relationship between parameters at 200

rpm
Eccentricity hain(pm) Load capacity(N)
0.900 20.0 923.35
0.905 19.0 983.67
0910 18.0 1052.42
0.915 17.0 1131.50
0.920 16.0 1223.44
0.925 15.0 1322.64
0.930 14.0 1428.83
0.935 13.0 1566.00
0.940 12.0 1717.11
0.945 11.0 1919.12
0.950 10.0 2151.10
0.955 9.0 2416.67
0.960 8.0 2757.04
0.965 7.0 3209.02
0.970 6.0 3838.24
0.975 5.0 4774.39
0.980 40 6117.19
0.985 3.0 8156.25
0.990 2.0 13050.00
0.995 1.0 27964.29
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Table 2. Summary of contaminations and operating
conditions
S c“”'es 1. Injection 2. Addition
s;za.‘:%:jc(%) * 001 | 01 | 05
200 O O @) -
* oo O OO -
) 200 O O O O
600 O O O -
o 200 o | O | O
600 O O - -
[ 28 200 O O - -
600 O O - -

* 0.15cc/min injected into 140~150cc/min lubricant
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Fig. 2. AE intensity with various size of particles injected
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Acoustic Emission Monitoring of Incipient

Failure in Journal Bearing
Part II : Intervention of Foreign Particles in Lubrication

Dong-Jin Yoon*, Oh-Yang Kwon*, Min-Hwa Jung** and Kyung-Woong Kim***
*Korea Research Institute of Standards and Science
**Research Center, Korea Electric Power Corporation
***Precision Engineering Dept. KAIST

Abstract Journal bearings in the rotating machineries are vulnerable to the contamination or the in-
sufficient supply of lubricating oil, which is likely to be the cause of unexpected shutdown or malfunction
of these systems. Various destructive and nondestructive testing methods had been used for the reduc-
tion of maintenance cost and the operational safety problems due to the accidents related to bearing dam-
ages. In this experimental approach, acoustic emission monitoring is employed to the detection of incip-
ient failure caused by intervention of foreign particles most probable in the journal bearing systems.
Experimental schedules for the intervention of foreign particles was composed to be more quantitative
and systematic than last study in consideration of minimum oil film thickness and particle size. The
experiment was conducted under such designed conditions as inserting alumina particles to the lubrica-
tion layer in the simulated journal bearing system. Several parameters such as AE rms level, waveform,
AE energy distribution and other AE event parameters are used for analysis and characterization of dam-
age source. The results showed that the history of damage was well correlated with the changes of AE
rms level and the type of damage source signal can be verified using other informations such as wave-
form, distributions of AE parameters etc.
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