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Fig. 1. Schematic diagram of experimental setup
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a) 440kgf, 200rpm : Test 1
b) 1000kgf, 200rpm : Test 2
c) 440kgf, 1000rpm : Test 3
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(3% $£H4=4 . 30kgf 2 120rpm)

a) Machined steel chip(200um—1mm)Test 4

b) 94 25 AR 4491(20—200um) Test 5
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Fig. 2. AE rms voltage vs. time curves at various

operating conditions.
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Photo 1. Photographs of damaged bearing surfaces observed posthumously
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Fig. 3. Temperature changes vs. time in the metal

bearing for each Test
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Fig. 4. Frequency spectra of signals detected at (a)
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of Test 1, (c) after 40 minutes of Test 2
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Fig. 5. AE rms voltage vs. time curves due to the introduction of (a) steel chips

and (b) corundum particles

(a)
Photo 2. Photographs of damaged bearing surfaces due to (a) embedded steel chips and (b) settled and

movable ceramic particles
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Acoustic Emission Monitoring of Incipient in Journal Bearings

— Part I ; Detectability and measurement for bearing damages

Dong Jin Yoon* Oh Yang Kwon *, Min Hwa Chung** and Kyung Woong Kim***
* Korea Research Ihstitute of Standards and Science
** Research Center, Korea Electric Power Corporation

*** Precision Engineering Dept. KAIST

Abstract In contrast to the machineries using rolling element bearinés, systems with journal bearings
generally operate in large scale and under severe loading condition such as steam generator turbines
and internal combustion engines. Failure of the bearings in these machineries can result in the system
breakdown. To avoid the time consuming repair and considerable economic loss, the detection of incip-
ient failure in journal bearings becomes very important. In this experimental approach, acoustic emis-
sion monitoring is applied to the detection of incipient failure caused by several types of abnormal ope-
rating condition most probable in the journal bearing systems. It has been known that the intervention
of foreign materials, insufficient lubrication and misassembly etc. are principal factors to cause bear-
ing failure and distress. The experiment was conducted under such designed conditions as hard parti-
cles in the lubrication layer, insufficient lubrication, and metallic contact in the simulated journal bearing
system. The results showed that acoustic emission could be an effective tool to detect the incipient fail-

ure in journal bearings.
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