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[bookmark: _Purpose]Purpose and Scope

This procedure establishes the requirements for the visual inspection, grinding and polishing of the functional surface (RF side) of Nb and Nb55Ti components manufactured for the production of superconducting cavities.

This procedure applies to all internally fabricated SRF components.

This procedure does not apply to externally fabricated components.


Definitions and Diagrams

The following terms have specific meanings within this procedure.

	Term
	Definition

	
	

	
	

	
	




Roles and Responsibilities

The following roles have responsibilities described in this document.

	Role
	Responsibility

	Grinding Technician
	Procedure setup, grinding and documentation

	
	



Safety

Ensure pneumatic tools are handled safety and eye protection is worn throughout process.

Procedure
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In order to guarantee the final performances of the SRF product, it is essential to maintain the purity and superconducting properties of niobium surface and to avoid contamination of the  material during the manufacturing process.
For this reason:
· Always handle items using clean gloves
· To avoid scratches and inclusions, cleanliness of tooling and equipment is upmost important, in particular for tooling that come in direct contact with the functional surface (RF side)
· Worktops and all the supporting surfaces must be clean, item shall be laid paying attention to preserve from damages the functional surfaces (RF side), weld joint/faying surfaces and vacuum sealing surfaces

Preparation
The following procedure applies to the production of SRF cavities, in particular to the functional surface (RF side) of Nb and Nb55Ti components machined for welding (with weld prep) but before pre-weld etching.

Materials and handling: Clean, natural latex gloves or nitrile gloves are needed for each operation, and they have to be changed each time a component is transferred to between grinding operations, namely, going from coarse to finer grit media. This is important to prevent cross-contamination of coarse grit between workstations. The workstation must utilize clean and soft material such as PTFE/Teflon sheet under the part in order to prevent damaging the niobium or Nb55Ti surface. For example, a clean PTFE sheet should be placed underneath a dumbbell to reduce risk of damaging downward facing equator weld joint.  

Pre-grinding Etch: Prior the visual inspection, all sub-assemblies must receive a flash BCP (3-5 µm removal), then they must be rinsed using UPW water and blown with nitrogen gun. All part must be fully dry prior to inspection.

Tooling
Inspection Tooling 
· Clean table with soft cover
· Clean natural latex or nitrile gloves
· Permanent marker
· High-intensity portable lamp


Grinding Tooling 
· Clean table or clean holder for grinding with soft cover
· Clean natural latex or nitrile gloves
· Pneumatic grinding tool connected to building air
· Compressed air gun
· Cratex medium/fine/extra-fine grit rubberized SiC abrasive (wheels and cones of various sizes) or other SiC or Al2O3 grinding tools (serrated wheels or abrasive pad wheels) for example: PFERD 150- 180-280;  Merit Powerlock Medium/Fine/Very fine polishing wheels or 3M Scotch-Brite EXL Unitized Wheel Medium/Fine/Very fine. Polycrstalline diamond (PCD) slurry with clean felt polishing bob or rubberized PCD tools are also acceptable. Hard PCD grinding tools are not acceptable.  PFERD tool grit 280

Polishing Tooling 
· Clean table or clean holder for grinding with soft cover
· Clean natural latex or nitrile gloves
· Scotch-brite for polishing - ultrafine gray pad (~800-1000 grit equivalent, SiC)
· UPW water with 5-10% Liquinox as a polishing lubricant
· Pure isopropanol for rinsing
· Lint free cloths for cleaning and wiping

Procedure for Local grinding
1. Lay the item under inspection on a clean table.

2. Begin the visual inspection by moving the light around the workpiece in order to maximize the illumination of the RF surface. Adjust the position of the piece and light for maximum reflection. 

3. Perform full inspection of part and circle all suspect locations (scuffs, pits, deep scratches) with a permanent marker. Some pitting defects due to the pre-inspection BCP treatment will be present, they should be marked as well with a circle. For example, these pitting-type defects are sometimes found near the stiffening-ring weld area of dumb-bell assemblies.


4. A list with the name of the parts with deep scratches will be prepared. If not marking is necessary, move the part to the last step.

5. Move the parts to the grinding area.

6. Starting with the finest grit—such as Cratex- extra-fine —perform mechanical grinding only on the areas highlighted with permanent marker. If deep defects are observed, Cratex-fine  may be used to achieve improved material removal while minimizing local heating. For defects that are larger or deeper than typical, Cratex medium may be acceptable, but only after confirming that finer grits are ineffective. In all cases, the operator must progress to the final grit size (Cratex extra-fine) to achieve an acceptable surface finish.

7. After grinding, rinse the affected area with DI water and blow the item with compressed air gun to remove bulk debris.

8. Inspect mechanically ground area with light to see if defect remains, re-grind if necessary, then rinse and blow again. Continue the cycle until all the marked defects are removed.

9. Clean the working area to remove any mechanical grinding material and change gloves before polishing.

10. Perform hand polishing of areas that have been ground. Polish with Scotch-brite ultrafine gray pad soaked in a solution of Liquinox and UPW water as lubricant. The polishing should produce a uniform surface roughness and remove embed media from grinding. If after polishing, a defect that was highlighted before is not completely removed, move part back to step 6.

11. Use clean gloves for cleaning. Clean part with pure isopropanol and clean wipe.

12. Perform final inspection of the part with high-intensity light and clean gloves.

13.  Parts are ready for the BCP treatment before the welding operation.


Re-work procedure

In exceptional cases, if new scuffs and blemishes on the surface are identified after pre-weld BCP, the components must be re-worked as written in this procedure, but using only the finest grit (extra-fine Cratex or PFERD tool grit 280) to perform mechanical grinding.
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