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Summary quality welding requirements:

• According to the EN13445 and due to the lack of any specific standard 
for niobium welds, the following standard has been used to assess the 
quality level of imperfections:

- EN ISO 13919-2: Electron and laser beam welded joints. Guidance 
for quality levels for imperfections-Aluminium and its weldable
alloys.

• The table 7 was issued in order to comply with other requirements not 
covered by this standard (Cryogenic and RF), based on our experience 
until 3mm of thickness, with this exotic material, nor steel or 
aluminium, and with the main purpose of avoiding the repairs of these 
welds:

- TABLE 7 from E.S with additional restrictions
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 Table from the standard ISO 13919-2 level B:
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 Table from our E.S with restrictions for RF- Cryogenic and others…
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 Summary Welding qualifications: https://edms.cern.ch/document/1536724/1

https://edms.cern.ch/document/1536724/1
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COUPONS: According to ASME IX paragraph QW-215.1: the WPS qualification test

coupon shall be prepared with the joint geometry duplicating the one used in

production. If the production weld includes a lap‐over (completing the weld by re-

welding over the starting area of the weld), such lap‐over shall be included in the WPS

qualification test coupon.

NOTES  (others):

1. 4 samples are still needed to qualify all welds

2. Third party is not required

3. The qualification criteria for the mechanical testing is according to ASME

4. The samples shall be in compliance with the RF restrictions.
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 Summary test performed at CERN
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Nb weld for HOM (DQW): under qualification

3.5mm
4mm

No superficial defects found, compliance
with the table 7 and the standard
EN13913-2 level B:
- 511: Completely filled grove
- 5011 & 5012: No Undercut
Other defects will be measured in the
metallographic examination
Preliminary results in 4mm SATISFACTORY,
weld feasible.

Longitudinal in 4mm 
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2.1 mm

NbTi

Nb

Nb/Nb55Ti weld
Penetration depth of ≈ 2 mm achieved  as specified

No evident diffusion of Titanium into RF surface, no significant weld distortion
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- Actions and Conclusions:

- RF side is currently studying the impact on the frequency caused by the geometry and 
dimensions of the welds concerning the table 7.

- Re-calculations to reduce the thickness until 3mm in the weld areas. This reduction 
should be smooth with a slope according to the Codes.



The HiLumi LHC Design Study is included in the High Luminosity LHC project and is partly funded by the European 
Commission within the Framework Programme 7 Capacities Specific Programme, Grant Agreement 284404. 


