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Title - Ultrasonic fatigue properties of materials processed by surface mechanical attrition treatment
Subject :

Mechanical surface treatment techniques such as SMAT (Surface Mechanical Attrition Treatment) are efficient in
improving the mechanical properties, especially fatigue properties, of materials. In industrial systems, many
mechanical components can withstand up to 1078 - 109 cycles before failing. The consequences of these failures
can be catastrophic, particularly in the aerospace industry where safety is paramount. Therefore, it is essential to carry
out fatigue tests in the gigacyclic domain (>10"7 cycles) to optimally design these mechanical components.

This project falls within the framework of the correlation between surface treatments and the enhancement of material
fatigue resistance. Specifically, this study will investigate the effect of SMAT on resistance and fatigue life in the
gigacyclic domain in order to optimally design mechanical components for gigacyclic loading conditions. Fatigue tests
under different load ratios will be coupled with detailed microscopic investigations using tools such as X-ray diffraction
(XRD) and electron backscatter diffraction (EBSD). The gigacyclic fatigue behavior of the SMAT processed material,
particularly crack initiation mechanisms, will be analyzed in relation to its microstructure. The effect of SMAT will be
highlighted by comparison with untreated material. Special attention will be given to the behavior of the region affected
by SMAT, including the nanostructured layer, in relation to residual stress relaxation during fatigue testing.

Keywords :

Mechanical surface treatment, Ultrasonic fatigue, Residual stress, Work hardening, Finite element modelling
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Applicants must have competences in Materials Science and Engineering and/or Mechanics of Materials.
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