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Short description of possible research topics for a PhD: (10-15 lines in English + optional figure) 

The design of safe components capable to endure a very high number of loading cycles: 109 cycles and more, 

is a very important challenge for engineers. If the fatigue strength of components can now be simulated up to 

107 cycles under complex loadings that are representative of real multiaxial loadings and stress states, this is 

not the case in the gigacycle regime (109 cycles and more). Indeed, since the end of the last century it is 

known that there is no infinite fatigue life of metals. The crack initiation mechanisms are more and more 

understood under uniaxial loadings (tension, bending) and a few models only have been published to assess 

the fatigue strength of metals under such loadings in the gigacycle regime. But there is nothing published 

under multiaxial loadings that are representative of real load cases of components.  

A few ultrasonic fatigue testing machine have been recently developed in our team to test metallic specimens 

under torsion or under biaxial bending. A quite comprehensive study on very-high-cycle fatigue of different 

materials has also been performed in our team. The aim of this PhD is to study the gigacycle fatigue strength 

of two metallic alloys (an aluminum one and a steel) under uniaxial (tension) and multiaxial (torsion and 

biaxial bending). The crack initiation and early crack growth mechanisms will be studied to propose a fatigue 

criterion capable to compute the very-high-cycle fatigue strength under multiaxial loadings. 
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