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In 2018, FRESCA2 dipole magnet, developed within a collaboration between CEA Saclay and CERN to provide
a background field for tests of cables and small coils, reached a field of 14.6 T. This represents a new world
record field for dipole magnets with a clear aperture. As a continuity of the European project EUCARD-2,
CERN aims at exploring accelerator magnet technology up to a 20 T operating field level. For that aim, Feather-
M2.3-4 magnet utilizing REBCO Roebel cable is inserted in FRESCA2 in order to reach a higher field.
The integrated design has to be capable to deal with several challenges as the electromagnetic forces, generated
in the coils of the insert magnet. The stiff external tube, made of 3D printed Ni-base alloy, of Feather-M2.3-4
is specifically designed to deal with these forces. The tube has a different thermal contraction with respect
to the inner pole of FRESCA2 what can provoke mechanical interference at 4.2 K. As a result, the thickness
of the shell of Feather-M2 needs to be maximized to maximize mechanical stiffness of the Feather M2, while
simultaneously enabling the integration with FRESCA2 without interference. The effects of a misalignment,
both radial and axial, on the stresses in both magnets are studied by using Finite Element Analysis (FEA).
The field, generated by Feather-M2.3-4, changes the field shape generated by FRESCA2. A field quality study
regarding integration is presented.
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