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Short description of possible research topics for a PhD:   
Residual stresses have a significant influence on the engineering properties components such as fatigue 
life. X-ray diffraction (XRD) constitutes a high accuracy and non-destructive way to determine residual 
stresses with a very good precision and resolution in depth due to the important absorption of X-ray in 
metallic alloys.  Despite its important success and its high precision 
in-depth, the X-ray diffraction method remains inaccurate in the 
presence of high surface stress gradients, due to averaging effects 
over the irradiated area. This has important consequences in 
processing validation because averaging effects on residual 
stresses measured by XRD prevent a proper comparison with the 
local residual stresses determined numerically by finite elements. 
The main purpose of this PhD is to develop a method to reconstruct 
heterogeneous residual-stresses at the surface of polycrystalline 
materials from XRD measurements. 2D maps of residual-stress 
will be collected on specimens obtained by several processes such 
as severe plastic deformation, machining or welding, using an articulated robot. A deconvolution 
method will be developed in order to reconstruct the local residual stress field from the average data 
collected. Finally, finite element simulations of the processes considered will be performed to assess the 
reconstructed residual stress distributions. 
 
Required background of the student: Mechanical engineering, material science 
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