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AbStraCt = The Facility for Antiproton and lon Research (FAIR), currently being built in Darmstadt (Germany), needs 21 standard superferric dipoles for its Superconducting FRagment Separator (Super-FRS). The dipoles manufacturing contract

has been awarded to Elytt (Spain) in Spring 2018 and CEA Paris-Saclay (Commissariat a I'Energie Atomique) is overseeing the design and manufacturing activities in the context of the in-kind contribution of France to the FAIR project. The design
activities are completed and the manufacturing of the First-of-Series (FoS) will be launched by Elytt after it has completed all the mock-up activities which will validate each key manufacturing process. These superferric dipoles have cold NbTi
trapezoidal coils (4.5 K) and warm iron (300 K), and several small scale to full-scale mock-ups were developed and tested by Elytt. We develop here, the mechanical tests performed on samples of conductor, the results of the winding tests and the
tests carried out on the full-scale Helium vessel mock-up made of stainless steel.
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FaCtOry ACCEptance Tests VP Impregnation: Cured resin samples Resistance and LCR meas.: For quality

where tested at CEA Paris-Saclay with a monitoring during winding, layer by layer

Differential Scanning Calorimeter (DSC) to | resistances and LCR meter measurements were
check the quality and repeatability of the ' taken.

Mechanical measurements: Elytt invested in a laser
tracker instrument which was used to check the coil
and coil casing MUs.
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Leak tests: Leak tests of MU #1 were performed
before and after the 28.6 bar(a) pressure test. In
both cases the leak rate was within the spec.

| - currently being assembled with the coil MU #2.
. Like the 15t MU, the 2" MU coil is instrumented
- with thermocouples to monitor the temperature
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Ground insulation tests: Coil MU #2 ground
insulation has been tested wrapped in soaked

cloth. R=171 GQ @ U=2.5 kV (spec: 2.5 GQ2)

Pressure test: Coil casing i
MU#1 has been tested to a8 (=« /4
pressure of 28.6 bar(a) S
according to the European | = |
Pressure Equipment Directive. Sl

Cryostat mock-up

A 0.5x0.5 m? cryostat MU is being developed by Elytt to validate its
'® manufacturing procedures. This MU is a small scale assembly of a W&
. thermal shield with its cooling pipes, the 30 layers of MLI and the |

Spec < 10® mbar.l.s™ .

vacuum vessel.

This mock-up will allow the check the thermal shield panel assembly,
' the routing of the thermal shield cooling pipe, its brazing procedure, = |
/| the MLl integration and the vacuum vessel welding in the presence of B
H,””” w} - MLI.

Next Steps = Elytt has developped several mock-ups to validate its manufacturing procedures (2 scale-1 coils and half coil casings, 1 small

scale cryostat). Many tests and measurements were carried out to check the material properties of the mock-up samples. There are still few
measurements to be carried out yet: conductor splices, mechanical characterization of impregnated coil sample (homogeneised coil model
validation).



