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1) Introduction and objectives

* In the frame of the Future Circular Collider (FCC) design study for a 100 TeV circular hadron collider, 16 T superconducting bending magnets based on Nb,Sn technology are being developed. In order to counteract the Lorentz
force during operation, pre-stress is applied on the superconductive coil during the magnet assembly at room temperature [1]. The electrical properties of the brittle Nb,Sn superconductor are strain sensitive and an
excessive pre-stress leads to an irreversible degradation of the superconductor.

® The behaviour of Nb,Sn, -strands and -cables during stress at cryogenic temperature have already been investigated, however the irreversible performance loss of recently developed superconducting cables have not been
measured [2]-[5]. The knowledge of the described pre-stress was missing and the limitation within the community was set to 150 MPa [6].

* |In order to determine the level of acceptable pre-stress during the magnet assembly process, reacted and impregnated Nb,Sn cables were exposed to compressive transversal stress up to 200 MPa at room temperature.
After each stress cycle the critical current of the cable specimens was characterized at 4.2 K in the FRESCA test station.

2) FRESCA-compatible specimen 3) Application of transversal compressive stress
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specimen was heavily damaged after the 200 MPa cycle. The critical current /. and
the resistive transition index n of the cable are reduced, which is caused by higher
current sharing. This measurement campaign also confirms that the common pre-
stress of 150 MPa does not cause any degradation of the coil based on this study.
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