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ABSTRACT
In order to develop future particle accelerators such as the Future Circular Collider (FCC), high field superconducting electromagnets
(higher than 15 T) are necessary. The superconductor Nb3Sn is aimed, however it causes some technical issues yet not solved during its
production. The Nb3Sn is produced in the form of cables of the Rutherford type. These cables are then wound to form the coils of the
electromagnet. Following winding, the conductor requires a heat treatment at 650°C in order to form the Nb3Sn superconducting phase. It
is now established that significant dimensional changes of the strands occur during this phase change, translating in dimensional changes
of the cables. If these changes in dimensions are not permitted by the tooling, mechanical stress add up in the coil and the
superconducting performances degrade. Currently this issue is dealt with empirically by allowing clearances in central posts, around which
are wound the superconducting cables, and by varying iteratively the clearances. However, the thermomechanical behavior of the Nb3Sn
cables in a coil during the heat treatment needs to be quantified. The goal of this thesis is to observe and understand the changes of
dimensions of this type of Nb3Sn conductors in order to help dimensioning the coil fabrication tooling for future accelerator magnets, and
potentially improve their performances.
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