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# Requirements 
Submitted 

to CERN 
Approved 
by CERN 

1 Niobium material samples according to Section 3.2 10/24/2014 10/31/2014 

2 material certificates and quality control of raw materials (including RRR measurements) 10/24/2014  10/31/2014 

3 material certificates of welding consumables (whenever applicable) 10/24/2014  10/31/2014 

4 Functional and manufacturing drawings (with tolerances) 10/24/2014  11/5/2014 

5 Design reports demonstrating that welds are designed to withstand the specified load cases (refer to Section 
3.6.1)  10/13/2014  10/16/2014 

6 Welding plan including:     

  Welding maps 11/7/2014  11/14/2014 

  Welding and brazing procedure qualification record including CERN acceptance criteria in Section 4.2 
(WPQR and BPQR) 11/7/2014  

  Welding and brazing procedure specification (WPS and BPS) 11/7/2014 11/14/2014 

  Welders perfomance qualification (GTAW), Welding and Brazing Operators Perfomrance Qualifications 
(electron-beam welding and  vacuum brazing) - WPQ, WOPQ and BOPQ 

11/14/2014 
BOPQ only  

  

7 Manufacturing procedures (whenever required by Annex 6.3) 10/15/2014   

8 Test procedures  (whenever required by Annex 6.3)  11/21/2014   

9 EB welded and vacuum brazed samples according to the requirements specified in Section 3.8.4  10/15/2014  10/31/2014 

10 NDT personnel qualifications 11/14/2014    

11 Manufacturing and inspection plan (MIP) - list of all manufacturing and quality control operations 11/7/2014    
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1. Niobium Material Samples 

• Submitted: 
– Layout for Tensile Test Dog Bones (3mm Nb sheet) 

– L-shaped Dog Bone (25mm NbTi plate) 

– Round Dog Bone (16 mm Nb disk) 

• Approved 10/31 
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2. Material Certificates and Quality 

Control 

• Initially submitted on October 13, 2014: 

– 3mm Niobium sheet (Ningxia) 

– 133mm diameter Niobium rod (Heraeus) 

– 25mm NbTi plate (Ningxia) 

• Resubmitted to CERN 

with SS certs on 10/24 

– 316LN stainless 

• Approved 10/31 
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3. Material Certificates of Welding 

& Brazing Consumables & Certs 

• Approved 10/31 

– Braze inserts made from CERN supplied 316LN 

stainless 
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4. Functional and Manufacturing 

Drawings 

• Initially submitted on October 13, 2014: 

– Beamtube braze flange assembly A 

– Beamline port tube and adapter assembly 

– Transition ring pipe 

– Beamline transition ring 

– Beamtube A part 1 

– Beamtube A part 2 

– Beamline pusher block 

– Beamtube braze flange 

– 83.1 mm tube blank 30” long 

• Approved 11/5 
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• Design reports demonstrating that welds are 

designed to withstand the specified load cases 

as specified in Section 3.6.1 

– Required on an as needed basis if design changes 

from specification drawing 

– CERN to complete design reports if necessary 

• NO Design Reports for the Beamtube 

assembly at this time  

• Approved by CERN on 10/16 
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• Documents for Beamtube Assembly: 
– Weld map (submitted 11/7) 

– Weld matrix (submitted 11/7) 

– Braze procedure specification (BPS) (submitted 11/7) 
• Nb to SS  

– Welding procedure specification (WPS) (submitted 11/7) 
• Nb to Nb 

• Nb to NbTi 

– Welding and brazing procedure qualification records 
(submitted 11/7) 

– Welder and braze tech performance qualification*  
• Braze operator qualification to be submitted 11/14 

• Weld operator qualification in progress 
 

*Supplier to provide operator qualification 8 
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7. Manufacturing Procedures 

• Submitted October 15, 2014 

– Nb forming and handling procedure 

– Acid etching procedure 

– Cleanroom processing 

– Dimensional controls 

• Feedback received 11/5 
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• Test procedures to be provided 

– Radiography (ASTM E1032-12, contractor)  

– Leak check (Niowave) 

• To be submitted 11/14 

 

Leak Check 

Certificate 
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9. EB Welded & Vacuum Brazed 

Samples 

• Sent October 15, 2014: 

– Braze coupon tension test 

– Braze coupon peel test 

– Weld sample for RRR test 

– NWV-EBW-001 Weld sample layout 

– NWV-EBW-002 Weld sample layout 

– NWV-EBW-003 Weld sample layout 

– NWV-EBW-004 Weld sample layout 

– NWV-EBW-005 Weld sample layout 

• Approved 10/31 
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10. NDT Personnel Qualifications 

• Qualifications for all NDT test technicians to 

be be provided 

– Leak check technicians 

 (Niowave) 

– Radiography technicians 

 (supplier) 

• To be submitted 11/14 

 

NDT Technician 

Qualifications 
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11. Manufacturing and Inspection 

Plan (MIP) 

• MIP for Beamtube Assembly is established 

• Submitted 11/7 

 

Brazed Flange Manufacturing Process 
13 


