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Detailed magnetic and mechanical design of the
nested orbit correctors for HL-LHC
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Nested orbit correctors magnets so-called MCBXF are needed for the upgrade of the LHC, in the framework
of the HL-LHC project. There are two versions (A and B), with different physical lengths, respectively, 2.5
and 1.5 m, which share the same cross section to decrease the fabrication cost. These magnets have a large
aperture of 150 mm. Due to the high radiation dose, a mechanical clamping is necessary to hold the large
torque between both dipoles.
Magnetic and mechanical conceptual design is described elsewhere. This paper describes the final magnetic
design, with special attention to 3-D electromagnetic calculations and the different operation scenarios. It
also includes the results of a number of mechanical FEM models, which analyze the stress distribution and
deformations at several load steps: assembly, cooling-down and energization. Finally, a mechanical model has
been designed, fabricated and tested to show the feasibility of the proposed clamping structure. This paper
also describes other tests performed to improve the accuracy of the FEM models, such as the measurement of
the Young modulus of stacks of impregnated cables.
Acknowledgments: This work has been partially funded by CERN contract KE-2292 and the Spanish Ministry
of Economy, Industry and Competitiveness under projects ref. FPA2013-47883-C2-2-P and Resolution on May
24th, 2016.

Submitters Country
SPAIN

Primary authors: GARCÍA-MATOS, Jesús Angel (CIEMAT); TORAL, Fernando (CIEMAT)

Co-authors: TODESCO, Ezio (CERN); Mr ABRAMIAN, Pablo (CIEMAT); MrMUNILLA, Javier (CIEMAT); Mr
CALERO, Jesús (CIEMAT); PEREZ, Juan Carlos (CERN); Mr GUTIERREZ, Jose Luis (CIEMAT); Dr GARCI-
A-TABARES, Luis (CIEMAT); BOURCEY, Nicolas (CERN); Mr GÓMEZ, Pablo Ramón (CIEMAT); IZQUIERDO
BERMUDEZ, Susana (CERN); Mr LÓPEZ, Daniel (CIEMAT); FESSIA, Paolo (CERN)

Presenter: TORAL, Fernando (CIEMAT)

Session Classification: Mon-Mo-Or1

Track Classification: A1 - Superconducting Accelerator Magnets


