
 

Coil Ends Displacements 

The longitudinal e.m. forces are reacted by the coil, the longitudinal support sys-

tem and the structure. These components act similarly to parallel springs, and the 

force repartition is defined by their relative stiffness. Coil stiffness can be comput-

ed as: 

 

The structure contribution was extracted from models, calibrated on the rods 

stress measured on the short models experiments. The model estimates a total 

motion of the ends equal to 0.28 mm. The estimate for the short model was 0.10 

mm.  

The structure will react to the 93% of the e.m. forces. The rods will carry only the 

3%, the coil carries the 4%. These values do not depend on the azimuthal and lon-

gitudinal prestress applied. 

Azimuthal Prestress 

MQXF design allows to control the azimuthal prestress by varying the loading key 

thickness and the amount of shimming applied on the pole alignment key. Com-

putations and measurements from the short models suggested to apply 140-150 

MPa on the winding pole to keep the coil under compression up to ultimate cur-

rent.  

Because of the partitioning of the aluminium shells, the azimuthal stress fluctuates 

with minimum at the shell ends and maximum at the centres. This variation is nar-

rowly contained in a ±10 MPa range. On the short models longer shells were used, 

reducing this to a ±5 MPa range. However, the variation of the stress across the 

four quadrants was ±20 MPa. 

MQXFB Description 

The MQXFB magnets will be installed in the LHC as a part of the High-Luminosity 

upgrade. The Nb3Sn magnet will produce a gradient of 132.6 T/m in a 150 mm ap-

erture  and a magnetic length of 7.12 m. The conductor peak field will be 11.4 T. 

 

The design was already tested in 3 short models, demonstrating its capability to 

reach the specified performances. Here, we analyse the mechanical design of 

the MQXFB magnet, highlighting the expected differences with the short models 

and discussing the preload conditions required to guarantee a correct mechani-

cal behaviour. 
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Longitudinal Prestress: Contact Pressures on the Coil Ends 

A set of representative locations was selected to verify the contact conditions in 

the coil ends. Results show that the MQXFB prestress increase during cool-down is 

40% larger than in the short models.  

Some locations may undergo tension during powering when the prestress is not 

sufficient (IL II, OL I). This suggests that even if the rods are not carrying a meaning-

ful part of the e.m. forces, the longitudinal prestress is of foremost importance to 

guarantee a proper contact condition in the coil end-region during powering. 

Experiments show that when an insufficient prestress is applied the coil/winding 

pole/spacers bonding may fail. The consequent motions or even the energy re-

leased during the bonding breakage are considered possible quench origins. 
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