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Super-FRS beam line vacuum components

Super-FRS early science case components

 Focal plane vacuum chambers
 Dipole vacuum chambers
 Bellows
 Beam pipes
 Pumping chambers
 Adapter flanges
 Inflatable bellows 
 Beam line vacuum component supports 

General vacuum requirement: 
 Integral leak rate ≤ 1x10-9 mbar l/s
 Outgassing rate ≤ 5x10-9 mbar l/(s cm2)
 Residual gas composition as acceptance criteria
 UHV suitable cleaning
 non-bakeable
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Super-FRS Vacuum component: time schedule

Component
Number of 

pieces

Tender

closing

Ready for shipping to 

FAIR

Branching dipole chamber – Y shaped 3 15.09.2023 1Q 2025

SC dipole chamber - Series 11 15.11.2023 1Q 2024 To 1Q 2025

Focal plane chamber -Series 11 15.12.2023 2Q 2024 to 2Q 2025

Inflatable Bellows - Series 20 15.11.2023 2Q 2024 to 2Q 2025

Pumping chambers 9 15.04.2024 3Q 2024 to 4Q 2024

Bellows (DN400CF) 19 15.07.2024 3Q 2024 to 1Q 2025

Beam pipes , different lengths(DN400CF) 10 15.07.2024 4Q 2024 to 1Q 2025

Rectangular Bellows (680mm X 140 mm) 3 15.08.2024 1Q 2025

Support Frames – beam line elements 25 15.04.2024 3Q 2024 to 4Q 2024

Adapter flanges DN500-DN400 10 15.07.2024 4Q 2024 
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Dipole Vacuum chambers

Tender closing Ready for shipping to FAIR

15.12.2023 2Q 2024 to 2Q 2025

Number of dipole vacuum chambers: 13 

• Weight: approximately 250-300 kg

• Additional items: Support structure for each chamber

Curved

• 2 ⨉ Bending angle: 11 deg.

• 2 ⨉ Bending angle: 9.75 deg.

Flange type: 

• DN400CF – DN400CF

Curved

• 2 ⨉ Bending angle: 11 deg.

• 2 ⨉ Bending angle: 9.75 deg.

Flange type: 

• DN400CF – race track (680 ⨉ 140 mm)
Flange type: 

• DN400CF – DN400CF

Critical material property

• Required relative magnetic permeability: ≤1.01

Recommended material: 

• 316LN stainless steel or other non-magnetic alloyDimensions: 

• Minimum open aperture (narrow end): 380 mm X 140 mm

• Chamber length: ~3 m (9.75 deg)

• Chamber length: ~3.2 m (11 deg)

• Allowed maximum wall thickness: 11 mm

• recommended wall thickness: 8 mm

3 ⨉ V-shaped

• Bending angle: 9.75 deg.
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Dipole Vacuum chambers (branching)

Number of dipole vacuum chambers: 3

• Weight: approximately 200-250 kg

• Additional items: Support structure for each chamber

Dimensions: 

• Minimum open aperture (narrow end): 380 mm X 140 mm

• Chamber length: ~3 m 

• Allowed maximum wall thickness: 11 mm

• recommended wall thickness: 8 mm

Critical material property

• Required relative magnetic permeability: ≤1.01

Recommended material: 

• 316LN stainless steel or other non-magnetic alloy

Tender closing Ready for shipping to FAIR

15.09.2023 1Q 2025

3 ⨉ Y-shaped

• Bending angle: 9.75 deg.

Flange type: 

• 2 ⨉ DN400CF - race track (680 ⨉ 140 mm)
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Vacuum components without 

specified magnetic permeability requirements 

Components Material properties

• Chambers

• Beam 

pipes

DIN EN 10088, without specified magnetic permeability such as 

1.4301, 1.4306, 1.4307, 1.4404,1.4435 or 1.4429

• Flanges
ISO 3669. Material: DIN EN10088: 

stainless steel 1.4306 (or higher quality), 

• Bellows Stainless steel alloy 1.4541, 1.4571, 1.4404 or 1.4435

Quality requirements

Vacuum side DIN ISO 5817 quality class B, Surface quality Rz=25

Welder 

certification

DIN EN ISO 9712- Quantification and Certification of Non Destructive 

Testing

Hydroformed bellowsBeam pipes
Pumping chambers 

with integrated bellows

Race track shaped 

edge welded bellows

Focal plane chambers
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Super FRS  focal plane chambers

Number of Items: 11 

Variants: 11

Additional items: Support frame for each chamber, Set of blind flanges

Material requirement: 

• stainless steel of any type (without specified magnetic permeability) such as 

1.4301, 1.4306, 1.4307, 1.4404,1.4435 or 1.4429. (must follow DIN EN 10088)

Task for the contractor: Design, Production

• Critical mechanical  property

• High requirements on overall flatness of the top plate  (0.1 mm)

• Thick top plate required: approximately 40 mm

Tender closing Ready for shipping to FAIR

15.12.2023 2Q 2024 to 2Q 2025
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Super FRS  focal plane chambers - Variants

Prototype

FPF4DK1

Nomen-clature

Maximum  

length⨉ width⨉ height

Evalu-ated weight, (without 

inserts)

mm3 Kg

FTF1DK1 1700×641×460 500

FPF2DK1 3460×960×1130 2800

FPF3DK1 1034×960×970 900

FPF4DK1 3280×960×970 2700

FMF1DK1 2440×960×970 2100

FMF3DK1 2434×960×970 2100

FMF2DK1 1040×960×970 1000

FMF2DK2 2276×960×1130 2000

FMF2DK3 1000×960×970 900

FHF1DK1 1514×960×970 1200

FHF1DK2 2794×960×970 2100
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Beam vacuum  elements

Beam pipes: 

DN400 pipe

One fixed and other rotatable

DN400CF flanges

Race track bellows

Edge-welded type

680mm X 140 mm

Helicoflex type flanges

Pumping chambers: DN400 pipes with 

One fixed and other rotatable DN400CF flanges

Hydroformed bellows

2 ⨉ DN150CF ports

1 ⨉ DN40CF port

Hydroformed bellows

One fixed and other rotatable

DN400CF flanges

Inflatable bellows

One DN500 ISO-F type and other DN400CF flanges

Component
Number 

of pieces

Tender

closing

Ready for

shipping to FAIR

Inflatable Bellows - Series 20 15.11.2023 2Q 2024 to 2Q 2025

Pumping chambers 9 15.04.2024 3Q 2024 to 4Q 2024

Bellows 19 15.07.2024 3Q 2024 to 1Q 2025

Beam pipes , different lengths 10 15.07.2024 4Q 2024 to 1Q 2025

Rectangular Bellows 3 15.08.2024 1Q 2025

Adapter flanges DN500-DN400 10 15.07.2024 4Q 2024 
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Support Frames for  beam line elements

Number of supports (of various types): 25

• Constructional steel grade: (DIN) EN 10025-2

• Design: Hollow sections accordance with (DIN) EN 10210-2 and (DIN) EN 10219-2. 

Tender closing Ready for shipping to FAIR

15.04.2024 3Q 2024 to 4Q 2024
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 >220.000 EUR

 Round Vacuum Chambers for HEBT Quadrupole and Steerer Magnets 

https://ted.europa.eu/udl?uri=TED:NOTICE:211068-2023:TEXT:EN:HTML

 Y-shaped vacuum chamber for the branching dipole of super-FRS

 https://www.dtvp.de/Satellite/public/company/project/CXS0YYEYWW63LSEQ/

de/documents

FAIR tender process (TED)

https://ted.europa.eu/udl?uri=TED:NOTICE:211068-2023:TEXT:EN:HTML
https://www.dtvp.de/Satellite/public/company/project/CXS0YYEYWW63LSEQ/de/documents
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 Dr. Sivaji Purushothaman

 s.purushothaman@gsi.de

 +49-1723247125

 Super-FRS

 GSI Helmholtzzentrum für Schwerionenforschung GmbH
Planckstraße 1, 64291 Darmstadt, Germany

 www.gsi.de

Contact information regarding tehcnical 

information 

mailto:s.purushothaman@gsi.de
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http://www.gsi.de/

