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T24#1 fabrication

• T24#1: 
tank version 

• Manufactured 
at VDL, Q4 ‘08 

• Assembly at 
CERN with “new” 
procedure 
(following T18 
task force ) Apr-
Jun 09
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CERN new assembly cycle
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- Intermediate transport in 
dedicated boxes 
- Intermediate assembly 
work under laminar flow 
atmosphere



QC

• Dimensional control of the disks at factory: EDMS# 981136

• Inlet inspection at CERN: EDMS# 979854 

• Flatness/dimensional control measurements: EDMS# 988492 
[witness discs, within specification]

• SEM: 

– EDMS#988003 – as machined *morphology, burrs, iris,….+

– EDMS#1000840 [witness disc, after cleaning, after pre-fire, 
after brazing ] no traces of Sulfur precipitates in the grain 
boundaries
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Cleaning

• New [based on 30 
GHz discs, 
EDMS#983346] 
cleaning procedure 
EDMS#1016987 
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For info - SLAC cleaning procedure: https://edms.cern.ch/document/997630/1

The surface gets reactive  and oxidizes fast 
(“black” surface within hours). To avoid this 
the former procedure included Freon step, 
which is skipped due to present regulations 
on chemical products

https://edms.cern.ch/document/997630/1


Pre-fire and brazing

COUPLERS

• Pre-fire of couplers at 1040 ˚C

• Brazing of couplers 850 ˚C, SCP2

• Machining of couplers

STRUCTURE

• Pre-fire of disks at 1040 ˚C

• Brazing of all structure 815 ˚C, SCP1 

• Brazing of cooling circuit 790 ˚C, eutectic 
AgCu – spots of braze filler material
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Coupler surface after 

pre-fire

EDMS#10000659

EDS analysis of brazing filler metal dropped 

out  - The drops of filler metal in structure 

11WNSDvg1.8 have a composition close to 

the Ag-Cu eutectic with no evidence of Pd.



RF check and 
installation in the tank

• RF check and tuning in building 112 clean room 
[ https://edms.cern.ch/document/1003028/1 ]

• Problem occurred in the clean room: oxidation of the structure (all the 
parts made of annealed copper which were lying in the lab had blue or 
purple spots and those which were not annealed preserved their Cu color)

• Baking 650 ˚C for ½ day

– Witness piece analyzed (EDMS#1009001) –

• Before baking: traces of Cl and S 

• After baking: traces of S (traces of Cl disappeared)

• Installation in the tank to verify part compatibility (EDMS#1003726)

• Shipment to SLAC (all parts under N2) – cover design incompatible with 
transport loads
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https://edms.cern.ch/document/1003028/1


Main remarks

• Traces of braze filler material (couplers + 
outside surface)

– Compatibility of brazing design (Ag/Cu/Pd ~ 800 C) 
with pre-fire at 1040 C in Ar (sharp facets 
observed)

• Oxidation of the structure in clean room 
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Tests

• At SLAC 
https://edms.cern.ch/document/1051282/1
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https://edms.cern.ch/document/1051282/1


Post-mortem analysis

• RF check (Riccardo)  no changes

• Straightness measurement (Serge)  no 
changes

• Cutting (Said, Serge) 

• SEM inspection (Anders, Gonzalo) 
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