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A Study on Incipient Damage Monitoring in Rolling Contact Fatigue Process using
Acoustic Emission

Acoustic Emissions (AE) technique was applied to rolling contact fatigue tests with radially loaded two rollers
running under constant load and velocity to detect the incipient damage and damage location. Signals detected from
contacts were processed using signal conditioning and enhancement techniques by an AE source locator to bring out the
difference between the signals from the sound and damaged rollers. It is found that AE hit counts pulse observations by
the AE source locator can provide an indication of the damage at its very initial stage. The conventional AE parameters
and AE signal features were studied, and correlated with AE source locator counts. Results obtained demonstrate
the successful use of the AE monitoring combination with the AE source locator as a new technique for detecting
incipient damage and forecasting the position of the damage in roller, and thus allowing the user to monitor the rate of

deterioration of the rolling elements.
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Table1 Chemical compositions (mass %) of specimens

SNCM420 S40C
(¢} 0.21 0.40
Si 0.26 0.19
Mn 0.62 0.73
0.014 0.012
0.015 0.014
Ni 1.62 0.02
Cr 0.61 0.08
Mo 0.16
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Fig.1 Geometry of rollers
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Table2 AE measurement conditions

AE &> 100 ~ 600kHz (F:HREKE 225kHz2)
IR 40dB

R g 100 ~ 400kHz
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Fig.2 Schematic diagram of AE damage monitoring system.
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Fig.3 Definition of AE hit signal and pulse signal.
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of damage position.
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Fig.5 Setup of test machine (A- AE sensor-below oil bath,
B-Driver test roller, C- Follower test roller, D- AE source
position sensor, E- Oil bath, F- Oil input line, G- Vibration
acceleration sensor).
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Fig.6 AE hit counts rate and its corresponding vibration signals
during a test.
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Fig.9 Typical AE signature and corresponding frequency
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Fig.11 Typical AE signature and corresponding frequency
spectrum for a single hit from an incipient damage on
roller at stage 3.
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Fig.12 AE hit counts at different AE source locations : 10 min
data at the last state.
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Fig.13 AE hit counts at different AE source locations: last 1 min
data before stoppage.
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Fig.14 Detected incipient damage position on roller with its AE
source location.
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Fig.16 Cross-sectional view of damage in follower roller.
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