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The traditional methods used for characterizingféiigue behaviour
of materials require several tests which are timesoming and

expensive.

The problem is even more delicate for aluminiumoyal as the
associated Wohler curves do not present any asyenpttowing an
assessment of the fatigue limit. Consequently theran increasing
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interest in experimental approaches which may pevhore rapidly
fatigue behaviour characteristics.

Among these methodologies there are the thermahodstbased on
the analysis of the warming of the specimen duarsgepwise loading
fatigue test. The remarkable variation of the wagnregime at a
certain stress range was empirically related to fatggue limit of
material [1]. These methodologies already providelibble fatigue
limit values for some steels [1-3]. Conversely, tlesults are more
questionable for aluminium alloys, particularly base of the high
thermal diffusivity of these materials [4].

Considering the thermal increase as an indicatofatijue damage
may be problematic since it does not reveal thénsit behaviour of
material. Actually it depends on the diffusion pedpes (material
effect) but also on thermal boundary conditions andthe intensity
and the distribution of heat sources (structurectff[2-6].

In this work it is chosen to estimate the differdrgat sources
accompanying the fatigue test using infrared théaaga and a local
form of the heat equation.

In order to define the heat sources related t@datiphenomena a
thermomechanical framework is necessary: in thigpepathe
Thermodynamics of Irreversible Processes is usedoefmits to
introduce the heat diffusion equation and to imetrphe experimental
results.

By means of this theory two energy-indicators atentified: the
intrinsic dissipation and the thermoelastic soufideey can be useful
in order to predict the critical zones for the matlon of fatigue
damage.

For example in the following figure the axial ptefiof the
thermoelastic source range (expressed in [°C/stepsesented as a
function of time. As it is possible to observe sotoealization
phenomena are present. It will be shown that themnomena are
evident since the beginning of the stepwise loadiatigue test.
Moreover they are placed in good agreement withastial position of
failure section.
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