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Background

Continuous Electron Beam
Accelerator Facility (CEBAF)

Thomas: Jefferson/National Laboratoryory
NewportNews; Virginia USA A




Bac kg round (cont’d)

1 Founded in 1984

» Primary mission:

BTo provide forefront scientific facilities,
opportunities, and leadership essential
for discovering the fundamental structure
of nuclear matter; to partner in industry
to apply its advanced technology; and
toserve the nation and
through educati on and publ |




Bac kg round (cont’d)

} RF oelectron gunodé fired¢saclkan
of CEBAF A Initial energy=500KeV

; Race track design similar to that at CERN
or Fermi A 1400 metersin length

; Beam passes through two linear accelerators
(LINACSs) in straight - aways and is turned by
powerful magnets

1 After 5 laps, exit energyis 6GeV and beam is
traveling at 99.9999% of speed of light




Background (cont'd)

1 LINAC is made up of a series of Helium vessels
that utilize superconductivity of niobium at 2°K

1 Helium vessel fabrication
. & contains the cavity and the
surrounding liquid He.

7- Cell Niobium Cavity.
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Bac kg round (cont’d)

1+ Niobium cells are evacuatedto 10 -9 torr

1 Between outer vessel shell and niobium cells is a
bath of liquid helium at 2°K

» Surrounding the vessel is a temperature insulating
vacuum of 10 - 7 torr

; Extremely low temperature allows niobium to be

superconducting

B Oscillation of RF energy through Nb shell acts as
accelerator




Bac kg round (cont’d)

} Current CEBAF configuration has two LINACs
comprised of 20 cryomodules each

; Creates exit energy of 6GeV

add 5
cryomodules

Note the new Hall D.
Beam will make 5% Laps
passing through 10
additional cryomodules.



Background (contd)

JLABOs Linear Accelerator Se:q




The 12GeV Upgrade

1 Initial design of new cryomodules utilized titanium
metal spinnings for much of the construction

; Titanium parts were very costly

» JLAB Project Engineer, familiar with centrifugal
casting process, thought a part made of J92800
stainless steel (cast316L) produced by this process
would work effectively and be a significant cost

savings




The 12GeV Upgrade

1 In 2007 JLAB contacted Spuncast to explore
possibility of producing stainless steel parts.
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The 12GeV Upgrade
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Requirements for Vessel Head

Stainless steel had to meet criteria set
for Titanium heads:

} Cavity alignment not exceed max  of
+/ - 0.508mm tolerance stack- up

1 Braze of Niobium cells to SS Helium circuit
1 Transmission of 820 Ibftuning force
1 Internal P of 5 Bar & external P of 2 Bar (@ 2°K)

1 Must not interfere with established processes




Stainless Steel Validation

+ Horizontal Test Bed (HTB) designed/built so

BAlignment could be determined and
BDistortion could be measured




Stainless Steel Validation

1 SS validated by thermal shockinga fabrication and
He- leak testing SST/Nb braze joints

; Entire vessel filled with liquid helium;
Interior at 10-° torr

B Cycled twice to check for helium leaks
through CF3M vessel head

+ Full functionalityin HTB

B Run with full vacuum in internal cavity (10 -° torr)
and insulating vacuum external to cavity and
helium vessel (10 -7 torr)

1 No Leaks detected in Any Testing!!




Stainless Steel Validation

} Pressure test at 110% of design rating:
57 N/cm 2

Specially designed
Pressure Test Fixture
for SSVessel Heads



Move to Prototype Production
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Move to Prototype Production

1 Only Glitch: Normal Cast product can contain some
ferrite. Ferro - magnetism is unacceptable.

1 Simple chemistry adjustment remedied Issue
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