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ABSTRACT:

The application of infrared thermography as a non-destructive method to detect the occurrence of
damage and to investigate the fatigue process of materials has become popular and has been widely
investigated in literature. Thermography has clearly shown to be a powerful tool for the
characterization of structural material properties such as fatigue limit. Many previous works from
literature have gone into the relation between the damage in the material and the temperature arising
as result of internal energy dissipation.

On the other hand, thermoelastic stress analysis has become in the last years a well established
technique for the determination of the stress field in mechanical components, even with an high
geometrical complexity.

The present work starts from the observation that damage in the material results both in a change in
superficial temperature and in a change of the stress field. A differential infrared camera, DeltaTherm
1560 by Stressphotonics, has been used to acquire both thermographic and thermoelastic data from
industrial mechanical components subjected to a fatigue cyclic load.

Infrared signal from the samples has been acquired with a time gap of few minutes, in order to have a
continuous monitoring of the crack growth in the sample under investigation until the occurrence of the
failure. A comparison of thermographic and thermoelastic data shows that the change in temperature
field is strictly related with the change in the pattern of the stresses distribution due to the evolution of
the damage in the material.

Experimental data are provided from welded joints and samples in composite material.
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Figure 1- Thermographic image of a welded joint, (on the left) at the beginning of the test, (on the right) just before
the occurrence of the failure.
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Figure 2- Thermoelastic image of a welded joint, (on the left) at the beginning of the test, (on the right) just before
the occurrence of the failure.
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