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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
Cover the MagnetAssembly with green Herculite (Fermi stock 1740-0100) when not being 


serviced or assembled.

2.0
Parts Kit List
2.1
Attach the completed Parts Kit List for the to this traveler.  Ensure that the serial number 


on the Parts Kit List matches the serial number of this traveler.  Verify that the Parts Kit 


received is complete.



Process Engineering/Designee



Date

3.0 Measurement Verification
[image: image1.wmf]STOP

STOP

3.1
Verify that the MTF Measurement Traveler has been reviewed and that the magnet is approved to proceed to 

impregnation.


Responsible Authority/Physicist



Date


3.2
Verify if the magnet shall be Potting using End Potting Mold or Full Body Potting Mold (ME-445311).



□
End Potting Mold  (Use This Traveler)


□
Full Body Potting Mold (Use TR-33859 Traveler)


Responsible Authority/Physicist



Date

4.0
Magnet Sealing

4.1
Install Lifting Mandrel into the cavity of the magnet and lift the magnet so that it can be freely


rotated.



Technician(s)





Date


4.2
Seal the outer surfaces of the cores with Room Cure Epoxy.  Keep the thickness to a minimum



on the three cores shown below.



Note:  Rotate the magnet as necessary until all cores are sealed.
[image: image2.emf]PaintRoomCureEpoxyhere!




Technician(s)





Date

4.3
Mounting Foot Installation using the Foot Location Fixture



4.3.1
Using Room Cure Epoxy, apply epoxy to the Mounting Feet.
□



4.3.2
Install the Foot Location Fixture with Mounting Feet onto the Coil Spacers and 
□



attach using SHCS (MA-393817)(4 ea).


4.3.3
Ensure the locating slot is properly seated onto the core segment.
□


4.3.4
Locate the Foot Locating Fixture to within +/- 0.015” longitudinally on the Core Segments.
□


4.3.5
Align Coil Spacers to the core segment end on the Manifold End so they are flush to 
□



each other.
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4.3.6
Remove excess epoxy from the coils as necessary.
□


Technician(s)





Date

4.4
Transport the magnet to the appropriate tooling and secure.  Remove magnet from lifting mandrel. 



Technician(s)





Date

4.5
Verify the Foot Location Fixture/Spacers are properly installed and secured.


Allow the epoxy to cure for a minimum of 12 hours.



Lead Person





Date

4.6
After a minimum of 12 hours of cure time, remove the Foot Location Fixture from the magnet.



Technician(s)





Date
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4.7
Using Filled Room Cure Epoxy (MA-274695) apply a fillet around the Mounting Feet.



Technician(s)





Date


4.8
Seal the inside of all coil cavities with Filled Room Cure Epoxy using a fillet system.



Technician(s)





Date


4.9
Verify the magnet has been fillet sealed with Filled Room Cure Epoxy around the Mounting Feet and the 


inside of all coil cavities.


Lead Person





Date


4.9
Allow the Room Cure Epoxy to cure 12 hours.



Technician(s)





Date

5.0
End Potting Mold Assembly

5.1
Mount the magnet onto the Impregnation Stand (MX-XXXXXX) using screws  MX-XXXXXX (2 ea). 


Secure the Impregnation Stand to the Assembly table as necessary to secure the magnet for further 


processing.

[image: image6.emf]


Technician(s)





Date


5.2
Remove Bar Code Labels/Vendor labels from all Coil Ends and core ends.


Note:
Do not remove Vendor Coil Serial Number Labels applied along the length of the coil.



Technician(s)





Date

5.3
Verify that all Red Mylar Leads are positioned within the Coil Terminal Blocks at the ‘+’ labeled connection 
and all Black Mylar Leads are positioned within the Coil Terminal Blocks at the ‘-‘ labeled connection.



Lead Person





Date


5.4
Insulate manifold parts with one layer ½-lap of adhesive-backed fiberglass tape. End insulation 2” from the 

upper end of the Copper Extension Tube (MA-445350).



Technician(s)





Date

6.0
Potting Cover Installation

6.1
Clean the Front Potting Mold Assembly (MD-445300) and Rear Potting Mold Assembly (MD-445297) using 

KPC820N (Fermi stock 1920-0700) and Heavy Disposable Wipers (Fermi Stock 1660-2600 or equivalent) 


and/or other approved methods.


Technician(s)





Date


6.2
Clean the Expandable Mandrel (MD-445288), Mylar Sleeve, and using KPC820N (Fermi stock 1920-0700) 

and Heavy Disposable Wipers (Fermi Stock 1660-2600 or equivalent) and/or other approved methods.



Technician(s)





Date


6.3
Coat the Front/Rear Potting Mold Assembly on all internal surfaces, feed-throughs, bolt holes, etc., in both 


the Front and Rear Potting Mold Assemblies, which will come in contact with epoxy with Red Mold 


Release (MA-292449).



Technician(s)





Date


6.4
Coat the Expandable Mandrel, Outer Metal Sleeve with grease (MA-116544).


Technician(s)





Date


6.5
Place two wraps of Mylar sheet over the expandable mandrel shell. Apply RTV-157 between the Mylar 


sheets beginning at the first overlap and at the end of the second layer wrap.



Technician(s)





Date


6.6
Install Expandable Mandrel (MD-445288) with Mylar Sleeve.



Technician(s)





Date


6.7
Rear Potting Mold Assembly Installation (Dry Fit)
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6.7.1
Perform a dry assembly of the front and rear molds.

6.7.2
Clamp the Upper and lower halves together using screws, nuts, washers.


6.7.3
Install the manifold support block (MB-445356) and BPM Support Block (MA-445362).


6.7.4
Install Front and Rear End Covers.


6.7.5
Expand the mandrel. Measure the mandrel diameter on both magnet ends to ensure the 



measurements greater than 5.420”.


6.7.6
Adjust the mold parts to align the holes in the mold parts and end covers.  Tighten the end cover 


screws.




Technician(s)





Date


6.7.7
Verify the molds covers are square and the overall length is 17.25”




Lead Person





Date


6.7.8
Hipot all coils to ground (mold and cooling tubes) and coil to coil at 500v with <0.5uA leakage.

	Equipment Serial Number
	

	
	500V <0.5µA
	Pass
	Fail

	All Coil to Grd
	
	
	

	Coil to coil 
	
	
	





Inspector





Date


6.7.9
Take molds apart.


Technician(s)





Date


6.8
Rear Potting Mold Assembly Installation (Final Fit)


6.8.1
Apply room cure filled epoxy inside the mold parts.


6.8.2
Reinstall mold parts on the magnet, repeating steps 5.8.1 to 5.8.8.


Apply a small bead of RTV157 between upper and lower mold parts on the most inner side.


Ensure there is enough epoxy in the mold parts (epoxy shall be squeezed off at installation).
6.8.3
Install the Manifold Support Assembly (MB-445356)(1 ea) onto the Manifold Support Assembly 


and secure with HexHd Cap Screw (MA-263832)(2 ea) and Flat Washer (MA- 393428)(2 ea).


6.8.4
Let epoxy to cure for at least 12 hours.

6.8.5
Repeat hipot per Step 5.8.8


5.8.6
Remove terminal blocks. Cover Coil leads with teflon adhesive tape to protect from contamination 

with epoxy.

6.8.7
Seal all around the molds with RTV157.


6.8.8
Remove end cover plates.  Apply a small bead of RTV157 between mold parts and end over plates.  

Reinstall the end cover plates.  Ensure the overall length is 17.25”


6.8.9
Allow at least 12 hours for RTV to cure.



6.8.10
After everything has cured (at least 8 hours) perform an air pressure test (10 psi) of the magnet 



assembly to inspect for leaks. Apply additional RTV-157 as necessary and repeat the test until there 


are no leaks.




An air pressure test will consist of two parts.




1.0
Apply air to the mold, maintain 10 psi and inspect for air leakage, with both audio and 




snoop medias.




2.0
Shut off the air supply and maintain air pressure @ 10 psi for 30 minutes.



Technician(s)





Date

6.9
Perform a Hipot test as per the charts below.

NOTE: Jumper the cooling tubes to the potting fixture before performing the coil to cooling tube hipot.

	Coil to Coil
	Current Leakage

	500 Volts

with < 5(A Leakage
	Equipment Serial Number

	
	

	NQ - NS
	(A

	NQ - SS
	(A

	NQ - VD
	(A

	NQ - HD
	(A

	NQ - SQ
	(A

	NS - SS
	(A

	NS - VD
	(A

	NS - HD
	(A

	NS - SQ
	(A

	SS - VD
	(A

	SS - HD
	(A

	SS - SQ
	(A

	VD - HD
	(A

	VD - SQ
	(A

	HD - SQ
	(A


	500 Volts with 
< 5µA Leakage
	Equipment Serial Number

	Coil to Mold
	Current Leakage

	Vertical Dipole
	µA

	Horizontal Dipole
	µA

	Skew Quadrupole
	µA

	Normal Quadrupole
	µA

	Normal Sextupole
	µA

	Skew Sextupole
	µA




Inspector





Date

6.10
Perform a resistance check of the magnet and record results below.

	
	Vertical Dipole
	Horizontal Dipole
	Skew Quadrupole
	Normal Quadrupole
	Normal Sextupole
	Skew Sextupole

	Limit
	255 to 265
	255 to 265
	1300 to 1400
	100 to 103
	200 to 207
	200 to 207

	Reading
	mΩ
	mΩ
	mΩ
	mΩ
	mΩ
	mΩ




Inspector





Date

6.11
Fill molds with glass beads per ME445311.  The mold takes 22 kg of beads to fill.



Technician(s)





Date

6.12
Install the Manifold Support Assembly (MB-445356)(1 ea) onto the Manifold Support Assembly and secure 
with HexHd Cap Screw (MA-263832)(2 ea) and Flat Washer (MA- 393428)(2 ea).



Technician(s)





Date

6.13
With potting end covers off, visually inspect the seals to look for any light which is passing through the seals. 
Apply additional RTV-157 as necessary.



Technician(s)





Date


6.14
Apply a bead of Gray RTV-157 (MA-318765) to the outside surface of the Lower and Upper Potting 


Assembly where the Front Cover Assembly will contact.



Technician(s)





Date


6.15
Install the Front Cover Assembly onto the Upper/Lower Half Assembly using Hex Hd Cap Screws



 ½”-13 x 1 ½” lg (MX-XXXXXX) (4 ea) and Flat Washer 1/2'” diam (MX-XXXXX)(4 ea).  Apply 



grease to each bolt shaft prior to installation.



Technician(s)





Date

6.16
Install fill tubes on the Upper and Lower parts of the fixture.



Technician(s)





Date


6.17
Using Tygon tubing, connect the two fill tubes on the top of the potting fixture.



Technician(s)





Date

6.18
Perform a Hipot test as per the charts below.

NOTE: Jumper the cooling tubes to the potting fixture before performing the coil to cooling tube hipot.

	Coil to Coil
	Current Leakage

	500 Volts

with < 5(A Leakage
	Equipment Serial Number

	
	

	NQ - NS
	(A

	NQ - SS
	(A

	NQ - VD
	(A

	NQ - HD
	(A

	NQ - SQ
	(A

	NS - SS
	(A

	NS - VD
	(A

	NS - HD
	(A

	NS - SQ
	(A

	SS - VD
	(A

	SS - HD
	(A

	SS - SQ
	(A

	VD - HD
	(A

	VD - SQ
	(A

	HD - SQ
	(A


	500 Volts with 
< 5µA Leakage
	Equipment Serial Number

	Coil to Mold
	Current Leakage

	Vertical Dipole
	µA

	Horizontal Dipole
	µA

	Skew Quadrupole
	µA

	Normal Quadrupole
	µA

	Normal Sextupole
	µA

	Skew Sextupole
	µA




Inspector





Date

7.0
Oven Loading and Pump Down

7.1
Pull the oven cart out of the Vacuum Oven as per the Vacuum Oven Cart 



Operation Procedure (5525-OP-318940).


7.2
Place the magnet assembly onto the oven cart.



Technician(s)





Date


7.3
Perform an air pressure test of the end potting molds to ensure magnet is still sealed. Apply additional 



RTV-157 as necessary and repeat the test until there are no leaks.



An air pressure test will consist of two parts.




1.0
Apply air to the mold, maintain 10 psi and inspect for air leakage, with both audio and 




snoop medias.




2.0
Shut off the air supply and maintain air pressure @ 10 psi for 30 minutes.



Technician(s)





Date


7.4
Verify that the air pressure testing is acceptable and the magnet may proceed to impregnation.



Lead Person





Date


7.5
Load the Vacuum Oven Cart into the oven as per the Vacuum Oven Cart 



Operation Procedure (5525-OP-318940).



Technician(s)





Date


7.6
Route the Clear PVC Tubing (MA-225543) from the Bulkhead Feed Through to 



the magnet impregnation fixture.



NOTE: Epoxy is to be supplied to the “front” end of the magnet.
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Technician(s)





Date


7.7
Coat the oven door seal with Dow Corning Molykote 44 Grease MA-116544 or equivalent.



Close and secure the oven door.  



Technician(s)





Date


7.8
Pump down the oven to >50 to <200 microns as per the Vacuum Systems Operation Procedure (OP-318862).



Note(s):
All impregnation hoses are to be open to the oven except for the fill hose to the mixing tank.




Time / Date pump down began










Time / Date vacuum = >50 to <200 microns








Technician(s)





Date


7.9
Verify the assembly has 2 hours at >50 to <200 microns prior to impregnation.



Time / Date vacuum = >50 to <200 microns for 2 hours







Lead Person





Date

8.0
Epoxy Mixing.

8.1
Mix the epoxy per ES-331128 and MA-393846, ensure that enough epoxy is mixed to complete the 


impregnation process.  Complete the following table.

Note:
Add epoxy to the mixing vessel, close the mixing vessel, mix and pump down for 2 hours minimum.

Note:
Do not add the DMP 30 (MA-116500) until immediately prior to impregnation.
Mix the DMP-30 for 15 minutes.

Note:
A maximum of 8 hours is allowed from the start of epoxy mixing to the start of the Cure Cycle.

	Item

Description
	“Parts” per batch
	Weight

(1 magnet)
	Weight

(2 magnets)
	Actual Weight
	Lot #’s

	828 (MA-331443)
	100 parts
	5.6 kg
	11.2 kg
	
	

	732 (MA-116502)
	43 Parts
	2.4 kg
	4.8 kg
	
	

	NMA (MA-116503)
	128.4 Parts
	7.2 kg
	14.4 kg
	
	

	Tubular Alumina
9MA-116597)
	90 Parts
	5 kg
	10 kg
	
	

	DMP 30 (MA-116500)
	2.1 Parts
	117 g
	234 g
	
	



Start Epoxy Mixing Time / Date










Start DMP-30 Time / Date











End DMP-30 Time / Date










Comments:



Technician(s)





Date

9.0
Vacuum impregnation

9.1
Connect the mixing vessel to the oven.




Start Time / Date








Technician(s)





Date


9.2
Evacuate the Supply Line from the tank to Mixing Vessel. Supply epoxy to the front end of the magnet.


Note:
A maximum of 8 hours is allowed from the start of epoxy mixing to the start of the Cure Cycle.



Start Epoxy Fill Time / Date










Stop Epoxy Fill Time / Date










Technician(s)





Date


9.3
Maintain >50 to <200 microns through out the fill to allow the epoxy to permeate the magnet. 



Technician(s)





Date


9.4
After fill bring the vacuum oven up to atmosphere and turn off the Vacuum Oven as per the Vacuum System 

Operation Procedure (OP-318862).  Mark the time on the Chart Recorder.



Time / Date vacuum released








Technician(s)





Date


9.5
Open the vacuum oven door.  Pull the oven cart out of the vacuum oven as per the Vacuum Oven Cart 


Operating Procedure (OP-318940).



Technician(s)





Date


9.6
Refill the curing fixture as necessary to maintain epoxy level above the fixture. Proceed only after the epoxy 

level has been maintained. 



Technician(s)





Date


9.7
Disconnect the mixing vessel from the oven.



Technician(s)





Date

10.0
Magnet Assembly Curing

10.1
Lift the magnet assembly using the overhead crane and place it in the Wisconsin Oven.



Note(s):
To prevent leakage of epoxy on the production floor while transporting the magnet to the 



Wisconsin Oven, place a sheet of Polyethylene Plastic (Fermi stock 1670-2100) under the 



magnet.



Technician(s)





Date


10.2
Install one thermocouples on the magnet assembly potting fixture.




Technician(s)





Date

10.3
Bring temperature of the magnet assembly to 250oF and hold for 8 hours.


Start 250oF Time / Date












End 250oF Time / Date












Technician(s)





Date


10.4
After 8 hours, turn off Wisconsin Oven and open the oven door.


Technician(s)





Date


10.5
Allow the magnet to cool down to less than 100oF before further processing.


Technician(s)





Date


10.6
Remove the thermocouples from the magnet potting fixture.  Attach the Curing temperature chart to this 


traveler.  Ensure that the magnet serial number(s) (at the base of this traveler) and date cured are written on t

he temperature chart.



Technician(s)





Date

11.0
Potting Mold Assembly Removal
The following instructions are for use with all potting mold assemblies and are general..


11.1
Remove the epoxy fill and return lines from Potting Mold Assembly.


Technician(s)





Date


11.2
Remove the RTV-157 where used to seal the Potting Mold Assemblies using approve methods.


Technician(s)





Date


11.3
Collapse the Expanding/Collapsing Mandrel and remove from the magnet

11.3.1
Remove the Mandrel Sleeve from the magnet.



Technician(s)





Date


11.4
Remove the Potting Mold Assembly Covers.


Note:
Use extreme care when remove the Potting Mold Cover to prevent damage to the BPM 



locating lugs.


Technician(s)





Date


11.5
Un-bolt the Upper Half Potting Mold from the Lower Half Potting Mold on the Front End.



Technician(s)





Date


11.6
Remove the Upper Half Potting Mold from the magnet Front End.



Technician(s)





Date


11.7
Remove the Lower Half Potting Mold from the magnet Front End.



Technician(s)





Date


11.8
Un-bolt the Upper Half Potting Mold from the Lower Half Potting Mold on the Rear End.



Technician(s)





Date


11.9
Remove the manifold tubes sealing elements, as necessary.



Technician(s)





Date


11.10
Remove the Upper Half Potting Mold from the magnet Rear End.



Technician(s)





Date


11.11
Remove the Lower Half Potting Mold from the magnet Rear End.



Technician(s)





Date


11.12
Perform a Hipot test as per the charts below.

	Coil to Coil
	Current Leakage

	500 Volts

with < 5(A Leakage
	Equipment Serial Number

	
	

	NQ - NS
	(A

	NQ - SS
	(A

	NQ - VD
	(A

	NQ - HD
	(A

	NQ - SQ
	(A

	NS - SS
	(A

	NS - VD
	(A

	NS - HD
	(A

	NS - SQ
	(A

	SS - VD
	(A

	SS - HD
	(A

	SS - SQ
	(A

	VD - HD
	(A

	VD - SQ
	(A

	HD - SQ
	(A


	500 Volts with 
< 5µA Leakage
	Equipment Serial Number

	Coil to Cooling Tubes
	Current Leakage

	Vertical Dipole
	µA

	Horizontal Dipole
	µA

	Skew Quadrupole
	µA

	Normal Quadrupole
	µA

	Normal Sextupole
	µA

	Skew Sextupole
	µA




Inspector





Date


11.13
Clean up the magnet



11.13.1
Smooth sharp corners of the epoxy – BE VERY CAREFUL



11.13.2
Photograph all cracks and gaps in epoxy



11.13.3
Fill cracks and gaps with filled room-cure epoxy



11.13.4
Scrape off all RTV.


11.13.5
Clean core surfaces in between Positions #11 and #12 and Positions#12 and #1 for the magnet 



alignment fixture.  The fixture shall not roll when installed into position (pushed against the G-10 



Coil  Spacers on the Rear End).


Technician(s)





Date


11.14
Remove teflon tape from the coil leads, clean up the leads if needed, and reinstall terminal blocks 



per ME-445004.



Technician(s)





Date


11.15
Reapply terminal block labels as appropriate per drawing ME-445004.



Technician(s)





Date


11.16
Reapply mounting feet to the magnet.



Technician(s)





Date


11.17
Transport magnet to Manifold Installation/Final Assembly area.


Technician(s)





Date

12.0
Production Complete

12.1
Process Engineering verify 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
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