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	A draft
	All locations
	Replace all “At FNAL” with “If at FNAL” and replaced all “At LBL with “If at LBNL”
	
	

	
	6.5
	Changed the cells that are shaded out to temperature not time.  Also added “ramp” to alternate with “hold”
	
	

	
	All locations
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Note(s):
Ensure appropriate memos and specific instructions are placed with the traveler before issuing the sub traveler binder to production.

1.0 General Notes
1.1 White (Lint Free) Gloves (Fermi stock 2250-1800) or Surgical Latex Gloves (Fermi stock 2250-2494) shall be worn by all personnel when handling all product parts 
after the 
parts have been prepared/cleaned.
1.2 All steps that require a sign-off shall include the Technician/Inspectors first initial and full last name.

1.3 No erasures or white out will be permitted to any documentation.  All incorrectly entered data shall be corrected by placing a single line through the error, initial and date the error before adding the correct data.

1.4 All Discrepancy Reports issued shall be recorded in the left margin next to the applicable 
step.
1.5 Personnel shall perform all tasks in accordance with current applicable ES&H guidelines and those specified within the step.

1.6 Cover the Main Coil Assembly with green Herculite (Fermi stock 1740-0100) when not being serviced or assembled.

2.0 Coil Preparation
2.1 Record the Coils being reacted.

LARP 90mm Quadrupole Coil A Serial Number





LARP 90mm Quadrupole Coil B Serial Number 







Technician(s)





Date

2.2 Determining the reaction mold Stainless Steel shim size.  For nominal cavity size, S.S. shims are 5 mil as shown in step 3.5.

1.
Record the coil azimuthal size per side (per octant) at 10 MPa.  Find the size in the Coil Sizing Spreadsheets.

	Coil that has been sized.
	Coil azimuthal size, in microns, from the spreadsheet

	Coil A, Serial # _____________
	

	Coil B, Serial # _____________
	


2. Record the amount the coil is expected to expand azimuthally per side during the reaction.

	Coil.
	Record the Shim Size Used

	Coil A, Serial # _____________
	

	Coil B, Serial # _____________
	




Note(s):



Nominal 5 mil shim will be used..


Technician(s)





Date

3.0 Preparing the Reaction Fixtures

3.1 Clean the Reaction Fixture Assembly (ME-411729) using Isopropyl Alcohol (Fermi stock 1920-0300) and Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent.
	Item Description:

Quadrupole Reaction/Impregnation Fixture
	Quantity
	Part Number

ME-411729
	Completed

	Base
	1
	MD-411730_A
	

	End Mold Block
	2
	MD-411731
	

	Second End Mold Block
	3
	MD-411732_A
	

	Inner Mold Block
	9
	MD-411733
	

	Stripe
	2
	MB-411734
	

	Long Mandrel Block
	10
	MB-411735
	

	Foil Shell
	1
	MB-411737
	

	Coil Spacer
	1
	MD-411738_B
	

	RE Cover
	1
	MD-411740
	

	Cable Holder
	4
	MB-411741
	

	Pusher
	2
	MB-411742
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	




Technician(s)





Date

3.2 Place the Base (MD-411730) on supports on the Assembly Table and clamp so the base does not move.  Attach the Coil Spacer (MD-411738) using 3/8-16X3” SHCS and place the Long Mandrel Blocks (MB-411735) as shown in the Reaction Fixture Assembly drawing (ME-411729).  The Long Mandrel Blocks are located .060” from the Return End of the Base Plate.


Technician(s)





Date
3.3 Lay out all the assembly hardware and also the Foil Shell (MB-411737) and the side Mold Alignment Bars (MB-411734) 9 Stripes) include the .005” SS Shims (see Step 2.2 for determining this shim) to be used during the reaction.  Spray the surfaces of the parts, especially the threaded areas with Boron Nitride.  This creates a protective lubricating surface.  If the part is to be next to the Coil spray the Boron Nitride on the surfaces away from the Coil.  



Technician(s)





Date

3.4 Cure (2) .010” Ceramic or S-2 Glass Cloth inside pieces cut to 2.775” x 40”.  Also cure (4) .010” Ceramic or S-2 Glass Cloth outside pieces, cut to 4.090” x 40”.  Use the curing Mandrel for shaping to the curve of the Coils.



Technician(s)





Date

3.5 Place one piece of the .010” x 2.775” x 40” Cured Ceramic or S-2 Glass Cloth on each length of Long Mandrel  Also locate four  005” x .82” x 40” Stainless Steel shims on the Base Plate so each Quad Coil will rest on the shims.
Note(s):
The .005” Stainless Steel shims may change thickness based on the Coil Sizing measurements.
[image: image1.emf]


Technician(s)





Date

4.0 Preparing the Coils for Reaction.
4.1 With both Quad Coils in their Coil Support Mandrel Assembly (MD-411796) turned so the Inner Coil is facing up.  Measure the L1 Center Pole Spacer gaps (MB-411786)




L1_LE Gap __________

L1_RE Gap __________



Technician(s)





Date

4.2 Carefully unscrew and remove the L2_LE_Splice Block (MB-411794) and the L1_LE_Splice Block (MB-411793).



Technician(s)





Date

4.3 With both Quad Coils in their Coil Support Mandrel Assembly (MD-411796), turn both coils so the inner coil is facing down



L2_LE Gap __________

L2_RE Gap __________



Technician(s)





Date

4.4 If not done previously, remove about .050” (1.25 mm) material from the L2 LE and RE Center Pole Spacers so the gaps in the outer layer match the gaps in the inner layer.  Replace the (2) L2 Center Pole Spacers (MB 411787).
Metal removed 

Now


Previously 


L2_LE Center Pole Spacer material to remove __________


L2_RE Center Pole Spacer material to remove __________



Technician(s)





Date

4.5 Measure the gaps between the L2 Center Pole Spacers and the L2 LE and RE Pole Pieces



L2_LE Gap __________

L2_RE Gap __________



Technician(s)





Date

4.6 Remove the Lead End Splice Block (MC-411793) then cut the insulation all around both the inner coil and the outer coil cable leads, being sure to cut through the insulation and not into the cable.  These cuts should be 1/8” (3 mm) from the edge of the L1_LE Saddle (MC-411771) and L2_LE Saddle (MC-411776).

[image: image2.jpg]





Technician(s)





Date

4.7 Pull the Conductor Insulation off the Leads.  Clean the NB3Sn leads thoroughly and cover with clean glass sleeves.



Technician(s)





Date

4.8 If the Cured Coil needs additional support for moving, install 2” wide x .002-.003” thick strips of dry Kapton around each Quad Coil.  Be sure each strip is inside the Coil Support Mandrel Assembly (MD-411796).  The Kapton Strips should be taped only to themselves and snug enough to support the Quad Coil.
Kapton Strips Support Used 

Yes


 No



Technician(s)





Date

4.9 Bring the Quad Coils as close as possible to the Quadrupole Reaction Fixture (ME-411729).  Rotate both Coils so the inner coil is facing up.  The Reaction Fixture is prepared with the Base Plate (MD-411730), the Coil Spacer (MD-411738) and the Stainless Steel Mandrels (MB-411735) cleaned and in place ready for the Coils to be installed.  Be sure the 10 mil cured ceramic or S-2 glass cloth and the 5 mil stainless steel shims are in place.
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Technician(s)





Date

4.10 Remove the Bars from the Coil Support mandrel Assembly (MD-411796).  Allow the Coil to rest on the curved supports.  Using 3 persons, one on the Return End, one on the Lead End and one to control the cable Leads, very carefully lift each Quad Coil from the supports and rotate the Quad so the inner coil faces down.  Position the Quad Inner Coil carefully on the Cured Ceramic Cloth with the coil side resting on the .005” Stainless Steel Shims and the Quad Coil placed so the Lead Holders (MB-411741) can clamp the Leads.  Remove the supporting strips of Kapton, if they were used to move the Cured Coils.  The Lead End of the Lead End Saddle is .040” from the Splice Support Bar.  The Leads go toward the Lead End of the Coil Spacer (MD-411738) which has holes for the Lead Holders.


Technician(s)





Date

4.11 Secure both Cable Leads with the Cable Holders (MB-411741).  There should be .001-.003” clearance between the Insulated Leads and the clamping surface of the Splice Support Bars.
[image: image9.jpg]
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Technician(s)





Date

4.12 Cover both Quad Coils with two layers of .010” x 4.090” x 40” Cured Ceramic or S-2 Glass Cloth.


Technician(s)





Date

[image: image11.jpg]



4.13 Position the Sections of the .010: Stainless Steel Foil Shell (MB-411737) over the Quad Coil and Ceramic Cloth Assembly.  Use three 3/8” dowel pins to help align the Shell.  Watch that the .005” Stainless Steel Shims and the .010” Cured Ceramic or S-2 Glass Cloth are in the correct locations as they are trapped by the Foil Shell.  Then lay the Pushers (MB-411742) in their slots.


Technician(s)





Date

4.14 Place two Inner Mold Blocks (MD-411733) temporarily at 2 locations to support the Quad Coils and Retainers.  Use these temporary blocks to trap two .050” x ½” x 41.75” temporary Metal shims between the Base and the Mold Blocks.


Technician(s)





Date

4.15 Beginning with the Return End set the first (F1) Inner Mold Block (MD-411733) in place, carefully align so it is square with the Return End of the Base (MD-411730) and rests firmly on the .050” metal shim.  Make sure the threaded holes on the Mold Block face the Return End.  Firmly tighten this block until there is a zero gap between the Mold Block and the .050” temporary shim.  The Mold Blocks are numbered from the Return End (F1) to the Lead End (F14)


Technician(s)





Date

4.16 Place the remaining Mold Blocks and align against the first Mold Block.  Each Mold Block should rest on the .050” metal shim and then be bolted to the Base.   Keep the Mold Blocks aligned and level while tightening.  Position and tighten all the Mold Blocks, as was done for the first Mold Block (F1), to a zero gap.


Technician(s)





Date

4.17 Insert the side Mold Alignment Bars, (MB-411734) (Stripes) and tap into place.  The center of the Mold Alignment Bars should be at the center of the Mold Block Assembly.  If the Mold Alignment Bar is binding, tighten the bolts to ease the fit.  Check that the Mold Blocks and Mold Alignment Bar are all square and level.  Insert screws and tighten, then back off to leave slightly loose.


Technician(s)





Date

4.18 With Stripes (Alignment Bars) (MB-411734) in place now loosen all the Bolts holding the Mold Blocks to the Base.  Remove the .050” metal shim and allow the Mold Blocks to rest on the Base.  Proceed to tighten all the Bolts until the gap with the Base is zero.


Technician(s)





Date

4.19 Perform total of (28) Gap measurements on the Reaction Fixture Assembly (ME-411729).  All Gaps are to be zero.





Technician(s)





Date

4.20 Remove the 3/8” dowel pins and install the three 3/8” shoulder screws to secure the Mold Blocks to the Coil Spacer (MD-411738)



Technician(s)





Date

4.21 Use a depth micrometer to measure the distance from the end of each coil to the end of the Base (MD-411730).  Do this for the Return End and for the Lead End.
Coil A
Serial Number ______________
L1_RE_Saddle (MC-411767) to the Return end of the Base _______________

L2_RE_Saddle (MC-411773) to the Return end of the Base _______________

L1_LE_Saddle (MC-411771) to the Lead end of the Base _______________

L2_LE_Saddle (MC-411776) to the Lead end of the Base _______________

Coil B
Serial Number _______________
L1_RE_Saddle (MC-411767) to the Return end of the Base _______________

L2_RE_Saddle (MC-411773) to the Return end of the Base _______________

L1_LE_Saddle (MC-411771) to the Lead end of the Base _______________

L2_LE_Saddle (MC-411776) to the Lead end of the Base _______________

4.22 Attach the Return End Cover (MD-411741) and the Lead End Cover (MD-411739) to the Base Plate (MD-411730)

.


Technician(s)





Date

4.23 Perform an Electrical Inspection for the full Coil A.

Coil Name ____________________


Note(s):



The Cured Quadrupole in the Reaction Fixture Assembly should be isolated from Ground



Support the Lead End at all times.
	Resistance check of heater
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance

@ 1 Amp
	
	For Reference Only
	(
	
	
	




Inspector





Date

4.24 Perform an Electrical Inspection for the full Coil B.

Coil Name ____________________


Note(s):



The Cured Quadrupole in the Reaction Fixture Assembly should be isolated from Ground.




Support the Lead End at all times.
	Resistance check of heater
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance

@ 1 Amp
	
	For Reference Only
	(
	
	
	




Inspector





Date

4.25 Trim as required and record the lengths of the Leads after trimming.  Measure from the Lead End Saddle to the end of the Lead.
Coil A,
Number _________________

Inner Layer Lead ______________


Outer Layer Lead ______________

Coil B, 
Number __________________

Inner Layer Lead ______________


Outer Layer Lead ______________



Technician(s)





Date

4.26 Clamp the Ends of the 4 Coil Power Leads and fusion weld all 4 ends.


Technician(s)





Date

4.27 Bend the Power Leads and attach to the Reaction Mold with a Stainless Steel wire, if necessary.



Technician(s)





Date

4.28 Setup for the Argon gas flow
1. If at FNAL, connect the length of ¼” copper tubing to the compression fitting on the RE Cover.

2. If at LBNL, the tubing for gas flow is connected after the Reaction Fixture Assembly is slid into the Retort open End.



Technician(s)





Date

4.29 If at FNAL, use the appropriate lifting devices to lift the Reaction Fixture Assembly and roll it over so the Base Plate is up.  Lift again using eye bolts in the Base.

1. If at FNAL, bring the Reaction Fixture over the Retort and make the Thermolcouple connections before lowering into the Retort.

2. If at LBNL, place the Reaction Fixture on the Oven Rack and install into the Retort with a fork lift.  Connect the Thermolcouples as the Reaction Fixture is installed.






Technician(s)





Date

5.0 Preparing the Retort for Reaction.
5.1 Mark the Thermolcouple locations on the drawing and describe the locations in the Table below.




	TC #
	Location on Reaction Fixture Assembly

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	8
	

	9
	




Technician(s)





Date

5.2 If at FNAL, install the Reaction Fixture (ME-411729) into the Retort.


Technician(s)





Date

5.3 If at FNAL, place all the test samples on the Reaction Fixture Base Plate and record the location of each sample.








Technician(s)





Date

5.4 Seal the Retort

1. If at FNAL, weld the top plate onto the Retort.

2. If at LBNL, weld the Door onto the Retort.



Technician(s)





Date

5.5 Leak Check the sealed Retort.

1. IF AT FNAL, to test the Retort, perform a Vacuum check.  The Retort should hold 85 mTorr vacuum.  If a leak occurs, check the top plate weld and repair the leak.

2. If at LBNL, pressurize the Retort to 2 psi, valve off and hold for 15 minutes.  There should be no appreciable drop in pressure.  If a leak shows, use the snoop bubble test on the Door weld and repair the leak.


Technician(s)





Date

5.6 If at LBNL, purge with Argon Gas at a small positive pressure aof 50 scfh for two hours.


Technician(s)





Date

6.0 Reaction
6.1 If at FNAL only, place the Retort in to the reaction oven and connect it to the Argon source and the Vacuum pump.  Use the Vacuum Pump to draw a vacuum of 85 mTorr, and then secure the vacuum line.



Technician(s)





Date

6.2 If at FNAL, pull the Thermolcouples through the opening provided in the oven wall.  Connect the Thermolcouples to the Data Logger and perform a check that the Thermolcouples are reading correctly.



Technician(s)





Date

6.3 Purging the Retort

1. Purge with Argon to bring the pressure inside the Retort to 1.5 psig.

2. If at LBNL, set the Argon flow to 3scfm at 2psi.



Technician(s)





Date

6.4 Setting the Argonne flow

1. If at FNAL, install the Tygon tube assembly onto the Vacuum line and secure in a bucket of water.  Adjust the Argon source to get a flow rate of one bubble per second in the bucket of water or _____LPM.

2. If at LBNL, Argonne gas and Thermolcouples are permanently attached to the Oven/Retort.



Technician(s)





Date

6.5 Define the Reaction Cycle.  If at LBNL, attach the Reaction Cycle Spreadsheet to the Traveler.
	
	Desired Cycle

Temperature
	Desired Cycle

Time
	Programmed Cycle

Temperature
	Programmed Cycle

Time

	Ramp
	
	
	
	

	Hold
	
	
	
	

	Ramp
	
	
	
	

	Hold
	
	
	
	

	Ramp
	
	
	
	

	Hold
	
	
	
	

	Cool-Down
	
	
	
	




Crew Chief



Date

6.6 Start the temperature recorder.












______________


Technician(s)



Date



Time
6.7 React the Coil in accordance with Step 6.5.


Note(s):
Check the Oven, Bubble Rate or Flow Rate and Argon Level three times a day.  Record the data, with the date and time, in the oven run Logbook.
Attach a copy of the Logbook Run Data for this Reaction to this Traveler.

7.0 Post Reaction

7.1 Allow the Retort to cool and then remove it from the oven.  Cut off the Weld.



Technician(s)





Date

7.2 Carefully remove all the Test Samples from the surface of the Reaction Fixture.  



Technician(s)





Date
7.3 If at FNAL, remove the Reaction Fixture Assembly (ME-411729).  Place it upside down, Base Plate up, on supports on the table and securely clamp into place so the Reaction Fixture does not move.


Technician(s)





Date

7.4 If at FNAL, carefully, using appropriate lifting devices, roll the Reaction Fixture so the Base Plate (MD-411730) is facing down and resting on flat supports.  Then Clamp the Reaction Fixture securely so it does not move.



Technician(s)





Date

7.5 Remove the Return End Cover (MD-411740), the Lead End Cover (MD-411739), and the three 3/8” shoulder screws from Mold Block #2, #7 and #13.



Technician(s)





Date

8.0 Reacted Coil Inspection
8.1 Perform an Electrical Inspection for the full Coil A.

Coil Name ____________________
Note(s):
The Cured Quadrupole in the Reaction Fixture Assembly should be isolated from Ground
Support the Lead End at all times.
	Resistance check of heater
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance

@ 1 Amp
	
	For Reference Only
	(
	
	
	




Inspector





Date

8.2 Perform an Electrical Inspection for the full Coil B.

Coil Name ____________________
Note(s):
The Cured Quadrupole in the Reaction Fixture Assembly should be isolated from Ground.

Support the Lead End at all times.
	Resistance check of heater
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance

@ 1 Amp
	
	For Reference Only
	(
	
	
	




Inspector





Date

8.3 Use a depth micrometer to measure the distance from the end of each coil to the end of the Base (MD-411730).  Do this for the Return End and for the Lead End.

Coil A
Serial Number ______________

L1_RE_Saddle (MC-411767) to the Return end of the Base _______________

L2_RE_Saddle (MC-411773) to the Return end of the Base _______________

L1_LE_Saddle (MC-411771) to the Lead end of the Base _______________

L2_LE_Saddle (MC-411776) to the Lead end of the Base _______________

Coil B
Serial Number _______________

L1_RE_Saddle (MC-411767) to the Return end of the Base _______________

L2_RE_Saddle (MC-411773) to the Return end of the Base _______________

L1_LE_Saddle (MC-411771) to the Lead end of the Base _______________

L2_LE_Saddle (MC-411776) to the Lead end of the Base _______________

8.4 Attach to the Traveler the Reaction Plots for these Coils



Crew Chief



Date

9.0 Production Complete

9.1 Process Engineering verifies that the Traveler is accurate and complete.  This shall include a review of all steps to ensure that all operations have been completed and signed off.  Ensure that all Discrepancy Reports and dispositions have been reviewed by the Responsible Authority for conformance before being approved.

Comments:



Process Engineering/Designee



Date





























































Gap Measurement





Reaction/Impregnation Fixture with no Quad Coils installed. (ME-411729)





Cable Holder (MB-411741)





































































































Bottom View of Reaction Fixture





Number and Identify the location for each test sample





Reaction Fixture in the Retort with the Test Samples placed securely on the surface of the Reaction Fixture.




















The Conductor Insulation has been cut all around the conductor as prep for splicing later.





Reaction Fixture with One Quad Coil in place with Ceramic or S-2 Glass Blankets and S. S. shims. The S.S. shims and Ceramic or S-2 Glass Blanket are in place ready for the second Quad coil.








Return End





Reaction Fixture Assembly (ME-411729) with Base plate on top.


































































































































































































































































































































































































Lead End


Top View





Lead End


Top View
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Partial View of the Base Plate (MD-411730) and Coil Spacer, Lead End, (MD-411738) The Stainless Steel Mandrels need to be placed before the Coils.





Base Plate





Lead End





5 mil Stainless Steel Shim (2)


See Note in step 3.5





10 mil Ceramic or S-2 Glass Cloth





Bronze Outer Pole





Bronze Inner Pole





10 mil Ceramic or S-2 Glass Cloth





 

















Lead End
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