	[image: image9.png]


[image: image9.png]
	SSR1 Flange Polishing Operating Procedure
	Doc. No. OP-464220
Rev. None

Date: 2/16/2015

Page 12 of  12



[image: image10.png]




FERMILAB

Technical Division

Superconducting Radio Frequency Development Department

464220 - Jacketed SSR1 Resonator - Flange Polishing

SSR1 FLANGE POLISHING OPERATING PROCEDURE
OP 464220
	Prepared by:
   Damon Bice                               Date: 5/09/2015
 Damon Bice
	Organization

TD/SRFDD
	Extension

X2569

	Prepared by:
Richard Motill                             Date: 5/09/2015
 Richard Motill
	Organization

TD/SRFDD
	Extension

X5260

	Reviewed by:
 Donato Passarelli                       Date: 05/11/2015
Donato Passarelli                                     
	Organization

TD/SRFDD.
	Extension

X3972

	Approved by:

 Leonardo Ristori                         Date: 05/11/2015
Leonardo Ristori
	Organization

TD/SRFDD
	Extension

X4401


Revision History
	Revision
	Date
	Section No.
	Revision Description

	None
	
	All
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Review History
The review period for this document is 3 years.
	Revision
	Date
	Comments

	None
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Table of Contents

41.
PURPOSE


42.
GENERAL AUTHORIZED PERSONNEL REQUIREMENTS


43.
SPECIFIC TASK RELATED TRAINING REQUIREMENTS


4.
FLANGE POLISHING BACKGROUND INFORMATION……..…………………………………4
5.
Consumable supplies list 
4
6.
FLANGE POLISHING Procedure
5
7.
ApPENDIX A ……………………………………………………………………...…………………10


1.0 PURPOSE

This document describes the procedure to polish flanges of the Single Spoke Resonator type 1 (SSR) to accommodate diamond Al (Aluminum) seals and promote reliable UHV (Ultra High Vacuum) within the cavity’s vacuum space using Al seals. 
2.0 GENERAL AUTHORIZED PERSONNEL REQUIREMENTS

Personnel attempting to polish flanges and remove unacceptable surface variances should demonstrate skill and knowledge of the process and function to the Responsible Authority or their designee. The Responsible Authority will deem personnel authorized to perform this activity.
Review the following document with the SSR Responsible Engineer:  “SSR1Flange Polishing Operating Procedure” OP 464220 - Jacketed SSR1 Resonator - Flange Polishing
3.0  SPECIFIC TASK RELATED TRAINING REQUIREMENTS

Operators must demonstrate competent operational skill in the presence of a trainer (operator) to be considered trained, as appointed by Responsible Authority.
4.0 SSR CAVITY FLANGE SEALING SURFACE BACKGROUND INFORMATION

By initial design, the SSR cavities were constructed with (2) 6” CF (ConFlat) flanges and (2) 3 3/8” CF flanges. These proved unreliable for sealing cavity vacuum space at cryogenic temperatures under UHV. The solution has been proven to be using Al diamond seals in place of the CF seals. To reliably obtain this, the flat surfaces inside of the CF knife edge must be very smooth and flat with no defects (i.e. scratches, grooves, burrs, etc...) in the seal path of the Al seals. The integrity of the CF knife edge shall also remain intact to allow for use of a CF seal if deemed necessary. 
5.0 CONSUMABLE SUPPLIES AND TOOLS:

5.1 Ethyl Alcohol

5.2 FLITZ metal polish

5.3 320 grit sandpaper

5.4 Gray coarse Scotchbrite

5.5 Brown medium Scotchbrite

5.6 White fine Scotchbrite

5.7 Lint free wipes

5.8 SSR Maintenance tools (see Figure 8.0) 

6.0 FLANGE POLISHING OPERATING PROCEDURE
WARNING:  Deviating from this procedure may cause irreparable damage to the cavity’s sealing surface. Proceed with caution. 
Personal Protective Equipment
Adhere to all area specified PPE requirements. 
Wear powder free Nitrile gloves while handling any part of the cavity.

Wear steel toes shoes while moving or transporting a cavity.

6.1 Inspect flange thoroughly
6.1.1 Flange should be free of large gouges and major defects which might not be removable by polishing.  Confer with the responsible authority or designee if the flange shows defects that might not typically be removable by simple hand polishing. SEE APPENDIX “A” for photo samples. 
6.1.2 Document any noticeable defects with a photograph See Figure 1.0
6.2 Using vinyl tape, mask CF knife edge and isolate vacuum space as shown in Figure 2.0
6.3 Begin polishing flange using 320 grit sandpaper and “FLITZ” metal polish as shown in Figure 3.0 AND 3.1
6.3.1 Use only full circular motions around the flange. NEVER SPOT POLISH.
6.3.2 Continue polishing until large defects are no longer visible by the naked eye.
6.4 Use Gray, coarse, Scotchbrite pad applied with “FLITZ” metal polish as shown in Figure 3.1, polish flange.
6.4.1 Use only full circular motions around the flange. NEVER SPOT POLISH.

6.4.2 Continue polishing until only fine scratches are visible using only the naked eye.

6.5 Use Brown, medium, Scotchbrite pad applied with “FLITZ” metal polish as shown in Figure 3.1, polish flange.
6.5.1 Use only full circular motions around the flange. NEVER SPOT POLISH.

6.5.2 Continue polishing until only fine scratches are visible using 10x magnifier.

6.6 Use 320 grit sandpaper and Ethyl Alcohol as shown in Figure 5.0, polish flange.
6.6.1 Use only full circular motions around the flange. NEVER SPOT POLISH.

6.6.2 Continue polishing until only fine scratches are visible by the naked eye.

6.7 Use Gray, coarse, Scotchbrite pad applied with Ethyl Alcohol as shown in Figure 4.0, polish flange as shown in Figure 3.1
6.7.1 Use only full circular motions around the flange. NEVER SPOT POLISH.

6.7.2 Continue polishing until only fine scratches are visible using only the naked eye
6.8 Use Brown, medium, Scotchbrite pad applied with Ethyl Alcohol as shown in Figure 3.1, polish flange.
6.8.1 Use only full circular motions around the flange. NEVER SPOT POLISH.

6.8.2 Continue polishing until only fine scratches are visible using 10x magnifier.

6.9 Use White, fine, Scotchbrite pad applied with “FRITZ” metal polish as shown in Figure 3.1, polish flange.
6.9.1 Use only full circular motions around the flange. NEVER SPOT POLISH.

6.9.2 Continue polishing until no scratches are visible using 10x magnifier.

6.10 Use White, fine, Scotchbrite pad applied with Ethyl Alcohol as shown in Figure 3.1, polish flange.
6.10.1 Use only full circular motions around the flange. NEVER SPOT POLISH.

6.10.2 Continue polishing until no scratches are visible using 10x magnifier. 

6.11 Perform a final Inspection of the flange surface
6.11.1 Ensure the surface is thoroughly cleaned of residues 

6.11.1.1 Use a lint free wipe and Ethyl alcohol for cleaning.
6.11.2 Use a lighted 10x magnifier as shown in Figure 4.0

6.11.3 If any scratches are noted, begin polishing again, working down from step 5.7

6.11.4 Continue repeating process until flange is free of scratches. See Figure 5.0

6.12 When completed, protect all flange sealing surfaces.
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FIGURE 1.0
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FIGURE 2.0
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FIGURE 3.0
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FIGURE 3.1
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FIGURE 4.0
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FIGURE 5.0

APPENDIX “A”
POLISHING DEEPER DEFECTS

TO BE PERFORMED UNDER GUIDANCE OF RESPOSIBLE AUTHORITY ONLY! 

1. Attach 500 grit adhesive sandpaper to flange polishing tool (Figure 6.0)

2. Mount and secure flange polishing tool base to cavity flange

3. Attach polishing spool to drill on low speed and insert into base

4. Polish at low speed, inspecting frequently and replacing sandpaper as needed.

5. Repeat procedure with 600 grit sandpaper.

6. Follow procedure outlined in this document for finish polishing.
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FIGURE 6.0

SSR Maintenance Tool Kit
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Figure 7.0
