
Post Doc Proposition:  Elaboration of superconductor parts by additive manufacturing 

 

Durée : 12 Months (start february 2020) 

Contact : Yohann THIMONT 

Laboratoire CIRIMAT, 118 route de Narbonne, 31062, Toulouse cedex 09, France 

thimont@chimie.ups-tlse.fr 

Aim : Elaborate 3D part of MgB2 superconductor material. 

Contexte : 

To this day, additive manufacturing techniques are increasingly used by manufacturers who manufacture 

parts. On the one hand, they allow to manufacture parts of very complex shapes, to reduce the 

manufacturing time and the amount of material needed for manufacture in comparison with conventional 

machining techniques. However, these techniques are most often used for the manufacture of structural 

materials (mechanical parts), so it is interesting to manufacture materials with specific physical properties 

for applications such as superconductivity.   

Superconductor is a physical state characterized by a perfect electrical conductivity and perfect 

diamagnetism when the material is put at a lower temperature than the critical temperature (Tc) [i]. These 

kind of materials are used for MRI, NMR for the production of a strong magnetic fields and will may be 

used in future electrical motors for future aircrafts propulsion. In other and the perfect diamagnetism is 

used of magnets levitation and is already used in levitating trains called MAGLEV. As a result, the 

possibilities of shaping is a key factor in the development of devices for these applications that would 

significantly reduce the costs of these devices and increase the development of these technologies in the 

future[ii] 

 

 

Figure : (Left) magnet levitating over superconductor / Right (MAGLEV train) 

 

 

 

 



Post doc tasks: 

During this post doc fellowship, you will try to elaborated parts of a superconductor materials thanks to 

the additive manufacturing technique (in particular Selective Laser Sintering) and also be applying finishing 

treatments on the parts (Spark Plasma Sintering (SPS), oven). You will also characterize the structural, 

microstructural and physical properties of the parts using XRD technique, microscopes and tomography. 

The superconducting phase must be not degraded after manufacturing step and its presence will be check 

thank XRD analysis systematically. The superconducting properties will be studied thank a collaborative 

work which could implicate the Post Doc. The experiments will be correlated to a physical model 

developed in the COMSOL software (laser/matter interaction for an identification of the additive 

manufacturing parameters range and thermal model to determine the best part’s shapes for an efficient 

cooling). 

A skill in the additive manufacturing field is desired. 

 

i World’s first superconducting power line paves the way for billions of dollars in savings, more nuclear power 
stations, Graham Templeton on May 14, 2014, Extrem Tech review 
ii Michael Armstrong, Rolls-Royce North American Technologies Inc, Superconducting Turboelectric Distributed 
Aircraft Propulsion 2015 

                                                             


