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Like plain fatigue, lifetime of fretting fatigue Is divided Into two proportions: crack Initiation and crack
propagation. Usually, crack initiation and crack propagation are Iindependently affected by surface
phenomena and microstructures, respectively. Therefore, accurately separating the two parts enables
to find right solutions to improve total lifetime.

On the other hand, lack of experimental data to detect micro-cracks in fretting fatigue is a barrier to
' Micro crack understand crack-initiation phenomena. In this study, detection of micro-cracks In fretting fatigue Is
7 Maere erack attempted by thermography. Temperature amplitudes of 4 zones of interests are processed on-line based
Failure @/g A on lock-in methodology. After running-in and stabilization stages, presence of cracks leads to a rise of the
stabilized temperature amplitude of specific zone of interest where cracks are located. After that, tests are
stopped and samples are inspected for cracks by microscopy.

Fretting fatigue test and thermography Results and discussion
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A — cracks causes rise to temperature
- n | acee o amplitude (T,) since stress concentration % Thermography is shown to be a powerful technique to detect micro-
leads to increased Ao or AT. crack initiation of fretting fatigue tests
1o T *» Lock-In signal processing enables to improve signal-to-noise ratio and
o, O ? PC, 4 extract a small signal amplitude out of noisy environment
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aT, arl, %« The technique Is expected to be a tool for crack initiation detection of
p - density;C :specific heat at constant pressure; T, :initial temperature any other materials under fretting fatigue conditions
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