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Introduction

« CEA took over the In-Kind Contribution for cavity magnetic shields:
— 103 modules x (7 ‘long’ shells for cavities 2-8 + 1 ‘short’ shell for cavity 1)
 Target price from XFEL costbook was P k€ / cavity

« Status in 2008 : only one vendor for ‘Cryoperm’ by Vacuumschmelze for all
FLASH cryomodules

« WPO3/CEA-DESY decided to open the competition with a new product CRYOPHY
produced by ‘ArcelorMittal Stainless & Nickel Alloys’, later ‘Aperam Alloys Imphy’

* First contact made in March 2009

» Qualification of the material and of the fabrication was needed
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C@@ First Qualification of the Material (Dec 9, 2009)

European

XFEL | Superconducting Magnet

A magnet package with

A super-ferric quadrupole
2 nested cos© correction dipoles (h,v) inside the quad
Only the dipole field powered
Magnet cryostat length 300mm
Shielding tubes
= 600mm long, ID 74 mm,1 mm thickness
Tube 1,
= material CRYOPHYS
= manufactured and heat treated at company
Tube 2
= material CRYOPHYS
= manufactured and heat treated at DESY R —
Tube 3 |
= material CRYOPERM
= manufactured and heat treated at DESY

December 9, 2009 H. Brueck, DESY XFEL Cold Magnets
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FEL

ce_a Qualification of the Material (Dec 9, 2009)

European

XFEL ] Shielding Factor of the Tubes

Conclusion from
Field reduction (field in shielding tube)/(field without tube) H el ner B rUCk:
Maximum shielding

Field Reduction in Tube
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December 8, 2008 H. Brueck, DESY XFEL Cold Magnets % Wi

25/03/2014 O. Napoly, DESY 4



@%%N |/agnetic Shielding Shell
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Tuner side

.'f 1 long shell = 13 parts

@i 1 shot shell = 14 parts
/ g Weight ~15 kg material
before machining
RF coupler port
[ REPERES | LIBELLET
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C@Z} Qualification of Manufacturer

Prototyping (2010-2012)
The 2 prototype cryomodules PXFEL3 1 and PXFELZ2_3 have been equipped

with shells produced by ‘MecaMagnetic’ (F) and by ‘Magnetic Shield Limited’
(UK), each providing 8 shells, from CRYOPHY material.

The RF tests at CMTB qualified their products.
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Magnetic Shieldings

for PXFEL configuration
(warm-up tube with flange)

Pre-series by
MecaMagnetic for XFEL
configuration

(warm-up tube with Ti/SS
transition): benchmarking
XM-3 cavities !

30 May 2013 O. Napoly, LC 2013



Magnetic Shieldings

Series by
MecaMagnetic for
XM-3 and XM-2
cryomodules

Magnetic shields are qualified by the excellent
dynamic cryogenic performance of XM-3

30 May 2013 O. Napoly, LC 2013 8



2. cw and Ip operation; 3 experiments c. Dynamic heat load for Large Grain Cryomodule

XM-3 cavities: vertical tests at 2K ( +1 Fine Grain cavity)
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Procurement for 800 cavities

Three companies were selected for the Restricted Call for Tender
« MecaMagnetic (F), with BODYCOTE as subcontractor
« MSL Ltd (UK)
« Vacuumschmelze (D)

CEA received 3 offers and selected MecaMagnetis as lowest bidder and best
technical file.
« MecaMagnetic offer : P/2 k€ / cavity

« MSL Ltd offer higher by P + 20%, and no technical description of the
production

* VacuumSchmelze offer: P x 2
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DE LA RECHERCKE A LINDUSTRIE
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Fabrication follow-up sheet (1/2)
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@M Thermal treatment at Bodycote ABMT

Two cryomodules per thermal treatment (~24h)
Oven temperature homogenity is OK over this volume
(same oven as for the IPHI RFQ)v
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XFEL
Thermal treatment at Bodycote
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X-Ray Free-Electron Laser

Ciea) Shipment packaging to CEA and to/from Bodycote

Note:

- Caisse en conire plagqué 15mm
- Caisse renforcée dans les coins .
- Avec couvercle, fermeture par grenovilléres

- Mousses rigides s . g
- Parties centrales hautes / basses identiques (x4/caisse)

- Parties extrémités (x8/caisse)
- Avec deux plagues de mousses autocollantes
en bout de caisse de 10mm.

815 intéreur

Mousse cenirale

COUPE A-A

1400 intérieur

1270 intérieur
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O LA RECKEREKE & LINDUSTRIE
.
‘ O n C | u S I O n X-Ray Free-Electron Laser
SACLAY

The production of XFEL Magnetic Shields started one year ago, and is running
smoothly

» The XFEL costbook price target was divived by 2.

 CEATeceived already about 12 cryomodules and had to slow the production
because of the 2-phase line welding problem

« MecaMagnetic produced also the warm magnetic shield of the 2 cavity vertical RF
test pits at DESY/AMTF
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