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Revised Step(s) 4.4 to use screws for plugging holes.

Fixed potting tank graphic on page 16.
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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 
All personnel performing steps in this traveler must have documented training for this traveler and 

associated operating procedures.


1.6
Personnel shall perform all tasks in accordance with current applicable ES&H guidelines and those 

specified within the step.


1.7
Cover the coil assembly 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 A-Zero Chicane Manget Coil  Impregnation to this 

traveler.  Ensure that the run number on the Parts Kit List matches the run number of this 

traveler.  Verify that the Parts Kit received is complete.



Process Engineering/Designee



Date

[This Page Intentionally Left Blank]

3.0
Integrity Test
X
3.1
Transport two (2) coils (MD-314417) to the assembly area.  Visually inspect coils for damage.  Record the coil serial numbers to be impregnated in this run.



Note(s):




This traveler is for a normal two (2) coil impregnation.
Serial
VisualInspection


Number
Pass
Fail











Lead Person





Date

X

3.2
Verify that the "OK to Proceed" tag is attached to each coil.  Remove tags and attach to the back of 


this traveler in a protective cover (Fermi stock 1330-0965) or equivalent. 

Serial
OK to Proceed Tag Present


Number
Pass
Fail











Lead Person





Date

XX

3.3
Verify that the previous steps (3.1 & 3.2) are completed.

Pass


Fail



Lead Inspector





Date



Crew Chief





Date

[This Page Intentionaly Left Blank]

4.0
Pre-Impregnation



Note(s):

The Coil Curing Fixture (MD-314427) is to be clean and free of oil, grease, dirt, cured epoxy, etc... prior to use.

4.1
Clean the Coil Curing Fixture (MD-137125) using KPC 820N (Fermi stock 1920-0700) and Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent.



Technician(s)





Date



Note(s):




During the use of a mold release agent ensure that the proper Personnel 




Protective Equipment is used.

4.2
Coat all exposed parts of the Curing Fixture Assembly that may come in contact with epoxy using Lilly Mold Release 225 (Fermi stock 1930-1000) or equivalent.



Technician(s)





Date

X
4.3
Verify that the Curing Fixture Assembly has been cleaned and properly treated for exposure to epoxy as described in the above steps.

Pass


Fail



Lead Person





Date

4.4
Install four (4) generic 6-32 x .25” screws into the four (4) tapped holes on the Lead ends of each of the two (2) Wound Coil Bobbins.


 EMBED Word.Picture.8  


Top View




Completed

Coat all exposed parts of the Coil Bobbin Assembly Flanges that may come in contact with epoxy using Lilly Mold Release 225 (Fermi stock 1930-1000) or equivalent.




Completed



Technician(s)





Date


4.5
Place a Coil Assembly (MD-314417) on the Bottom Disk (MB-314428).




Completed



Place the Middle Disk (MD-314429) on top of the first Coil Set (MD-314417). 




Completed



Place the second Coil Assembly (MD-314417) on top of the Middle Disk (MB-314429)


 EMBED Word.Picture.8  





Completed



Apply a bead of RTV-157 (MA-274988) to the groove in the Bottom Disk (MB-314428).




Completed

Apply a bead of RTV-157 (MA-274988) to the overlapping edge joint of the Curing Skin Assembly (MD-314431).  Loosely fasten the two clamp bars together using 1/4-20 x 1.25”Lg Cap Screws and 1/4-20 Hex Nuts.


 EMBED Word.Picture.8  





Completed


(4.5 continued)



Slide the Skin Assembly (MD-314431) over the assembled coil bobbins and disks.  Be sure to nest 


the bottom edge of the skin in the groove of the bottom disk.


 EMBED Word.Picture.8  





Completed



Apply a bead of RTV-157 (MA-274988) to the groove in the Top Disk (MB-314430).




Completed


(4.5 continued)

Place the Top Disk (MD-314430) on top of the second Coil Set (MD-314417) and Skin

 (MD-314431). Be sure to nest the top edge of the skin in the groove of the top disk. Insert and tighten Stud (MB-314435) and Adapter (MB-314436).  Tighten the eight (8) 1/4-20 clamping bolts located down the side of the skin assembly.


 EMBED Word.Picture.8  





Completed



Technician(s)





Date

X
4.6
Verify that the Impregnation Fixture Assembly is thoroughly sealed (all potential areas that may leak during impregnation) with the Silicone and allowed to dry.  

Pass


Fail



Lead Person





Date

[This Page Intentionaly Left Blank]

5.0
Epoxy Mixing


Note(s):

While mixing the epoxy, Step 6.0 Oven Loading and Pump Down must be performed.

5.1
Mix the epoxy as indicated on Heat Cure Epoxy Mix MA-331507.  Ensure that sufficient epoxy is mixed to complete the impregnation process.




100 Parts Epoxy Resin, Epon 826 (MA-116501)




90 Parts Epoxy Hardener, NMA (MA-116503)




1.5 Parts Epoxy Accelerator, DMP-30 (MA-116500)




Close the mixing vessel.  Mix and pump down to 500 microns or better for 2 hours.

Started Mixing
Finished Mixing
Minimum Limit



2 Hours



Note(s):

Do not add the accelerator until 1 hour prior to impregnation of the cure box assembly.




Do not run the mixer during the adding of the accelerator.



Technician(s)





Date

[This Page Intentionaly Left Blank]

6.0
Oven Loading and Pump Down

6.1
In accordance with the Vacuum Oven Cart Operation Procedure (5525-OP-318940) pull out the oven cart from the vacuum tank.  Transport the curing fixture to the oven cart using the overhead crane and the appropriate slings.



Technician(s)





Date

6.2
Load the Vacuum Oven Cart into the oven as per the Vacuum Oven Cart Operation Procedure (5525-OP-318940), so it may be monitored from the port hole.  



Technician(s)





Date

6.3
Attach the fill line 1 1/4" X 3/4" Clear Vinyl Tubing (MA-225542 or equivalent), to the Cure Box and Vacuum Tank as per the diagrams on the following pages.



Technician(s)





Date

6.4
Route the 1 3/4" X 1 1/4" Clear Vinyl Tubing (MA-225543 or equivalent) as per the diagrams on the following pages.



Technician(s)





Date


 EMBED Word.Picture.8  


Impregnation Hose Routing Diagram

(Bulkhead Feed Through Details on next page)


 EMBED Word.Picture.8  


Bulkhead Feed Though Detail

6.5
Install a thermocouple to read oven air.  Install a thermocouple to read curing fixture.  Connect the thermocouple leads to a chart recorder.



Note(s):




The chart recorder has to cover a temperature range of 100° F to 200° F.




Ensure that the chart recorder is operating properly before continuing.


Technician(s)





Date

XX
6.6
Verify that the previous steps (6.1 through 6.5) are complete and that the curing fixture assembly is setup and ready for impregnation.

Pass


Fail



Crew Chief





Date



Lead Inspector





Date

6.7
Coat the oven door seal with Dow Corning Molykote 44 Grease or equivalent (MA-116544).  Close and secure the oven door.  Set the oven temp to 145° F ± 10° F.  Refer to the Hydro-Therm System Operation Procedure (5525-OP-318958).



Technician(s)





Date

6.8
Pump down the oven to 100 microns or less.  Operate the Vacuum Oven as per the Large Vacuum Oven - Vacuum System Operation Procedure (5525-OP-318862).



Note(s):

All impregnation hoses are to be open to the oven except for the fill hose to the mixing tank.


Technician(s)





Date

X
6.9
Record the stabilized readings for the temperature and vacuum.  Hold the curing fixture at the stabilized vacuum/temperature for a period of not less than 1 hour.

Stabilized Readings
PASS
FAIL
N/A

Oven Temperature

(145° F ± 10° F)





Vacuum (100 microns or less)





Start Time





Completion Time







Note(s):




The Accelerator (DMP-30) may now be added (Step 5.1) to the mixed epoxy.


Lead Person





Date



Note(s):

Do not add the accelerator until 1 hour prior to impregnation of the cure box assembly.




Do not run the mixer during the adding of the accelerator.

6.10
Stop the mixing, open the mixing vessel and add the accelerator.  1.5 Parts Accelerator, DMP-30 (MA-116500).  Close the Mixing vessel.  Mix and pump down to 500 microns or better for 1 hour.

Started Mixing
Finished Mixing
Minimum Limit



30 Minutes



Technician(s)





Date

7.0
Curing Fixture Impregnation


Note(s):

The curing fixture shall be held under a vacuum of 100 microns or less and a oven temperature of 145° F ± 10° F for no less than 1 hour before introducing the epoxy.

7.1
Connect the mixing vessel to the oven.  Bleed the air out of the PVC hose by slowly opening the bleeder valve on the mixing vessel to atmosphere.  Release C-Clamp on Fill Line (Cure Box Nipple) as shown in the diagram on Page 27.  The curing fixture is now beginning to fill.  Close the c-clamp when epoxy begins to come out the overflow line.

Readings after Closing C-Clamp
PASS
FAIL
N/A

Oven Temperature

(145° F ± 10° F)





Vacuum (100 microns or less)





Start Time





Completion Time







Technician(s)





Date

7.2
Shut down the vacuum pumps and let the tank up to atmosphere as per the Large Vacuum Oven - System Operation Procedure (5525-OP-318862).  Open the vacuum tank door.  Carefully remove the fill line from the forward bulkhead feed through and the overflow line from the bucket, raising them both well above the top of the curing fixture, securing them to the curing fixture.



Technician(s)





Date


7.3
Empty the mixing vessel and mixer.



Technician(s)





Date

XX

7.4
Verify that steps 7.1 through 7.3 have been completed properly.

Pass


Fail



Lead Person





Date

7.5
Turn the Hydro-Therm System Heat Control to cool in accordance with (5525-OP-318958).  Remove the chart from the chart recorder and attach it to this traveler in a protective cover
 (Fermi stock 1330-0965) or equivalent.



Technician(s)





Date

8.0
Curing Cycle



Note(s):

HOT SURFACES!  The curing fixture temperature is 145° F ± 10° F.  Ensure that the proper Personnel Protective Equipment is worn during these operations.

8.1
Open the vacuum tank door.  Pull out the oven cart from the vacuum tank in accordance with the Vacuum Oven Cart Operation Procedure (5525-OP-318940).



Technician(s)





Date

8.2
Open the door of the Wisconsin Oven as per the Top Load Electric Wisconsin Oven Operating Procedure (5525-OP-318966).  Transport the curing fixture from the oven cart to the Wisconsin Oven using the overhead crane and the appropriate lifting chains.  Centrally locate the curing fixture within the Wisconsin Oven.



Technician(s)





Date

8.3
In accordance with the Top Load Electric Wisconsin Oven Operating Procedure


 (5525-OP-318966), set the temperature to 250˚F, the cure cycle to 14 hours and attach the Control Timer Thermocouple on the curing fixture.  Record on the chart the operation being performed, the date, and the serial numbers of the coils in the Cure Box.



Technician(s)





Date

8.4
Start the automatic curing process in accordance with the Top Load Electric Wisconsin Oven Operating Procedure (5525-OP-318966).  Stabilize the curing fixture temperature at 250° F - 0° F + 20° F before starting the 14 hour cure cycle.



Note(s):

The epoxy level must be monitored AND maintained as needed until the epoxy starts to harden.

Start Time


Completion Time

(Not to be less than 14 Hours)




Technician(s)





Date

8.5
Allow the Cure Box to cool to 100˚F.  Ensure that the coil serial numbers and date cured is written on the temperature chart.  Attach the chart to this traveler in a protective cover


 (Fermi stock 1330-0965) or equivalent.



Technician(s)





Date

X
8.6
Ensure that the coil serial numbers cured in this cycle are accurately recorded on the chart.  Verify that the completed curing chart is attached to this traveler in a protective cover.  



Note(s):

The curing chart should have two (2) coil serial numbers, the start, and finish time recorded on it.

Pass


Fail



Lead Person





Date

8.7
Remove the curing fixture from the Wisconsin Oven using the overhead crane and the appropriate lifting chains.  Place the curing fixture in the disassembly area.



Note(s):

HOT SURFACES!
NO PERSONNEL shall enter the Wisconsin Oven with surface temperatures in excess of 100° F.  The curing fixture WILL NOT be removed from the Wisconsin Oven unless the curing fixture temperature is 100° F or less.  Ensure that the proper Personnel Protective Equipment is worn during these operations.



Technician(s)





Date

9.0
Disassembly and Clean Up


Note(s):

The curing fixture may still be warm.  When working with epoxy always wear the proper Personnel Protective Equipment.

9.1
Remove the clamping stud and adpater from the top and bottom disks.




Completed



Loosen and remove the 1/4-20 clamping bolts from the skin assembly.




Completed



Remove the curing fixture top disk.  Use extreme caution not to damage the impregnated coils.




Completed



Remove the Skin Assembly.  Use extreme caution not to damage the impregnated coils. 




Completed

Separate the top impregnated coil from the Center Disk.  Use extreme caution not to damage the impregnated coils. 




Completed

Separate the Center Disk and Bottom Disk from the remaining impregnated coil.  Use extreme caution not to damage the impregnated coil. 




Completed



Technician(s)





Date

X
9.2
Visually verify that no damage has occurred to the coils epoxy or the insulation causing cracking, coil distortion, bare copper etc...

Pass


Fail



Lead Person





Date

9.3
Remove the RTV from the curing fixture and associated parts using a wire brush


 (Fermi stock 1246-0860).  Clean the curing fixture and associated parts with KPC 820N

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



Technician(s)





Date

X

9.4
Verify that the curing fixture and associated parts have been cleaned and are ready for re-use.

Pass


Fail



Lead Person





Date

10.0
Final Inspection
X

10.1
Perform the following Electrical Tests.  Record the results below.

Coil #1 Serial Number:


Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Resistance

1.28 - 1.42 Ω







Ls

@ 1 KHz

Reference Test Only

Not Subject to Limit Values





Q

@ 1 KHz

Reference Test Only

Not Subject to Limit Values





Ls

@ 100 Hz

Reference Test Only

Not Subject to Limit Values





Q

@ 100 Hz

Reference Test Only

Not Subject to Limit Values





100 Volt Ring







Hipot (Brush)







Coil to Gnd

500 V @ < 1 µA





Coil #2 Serial Number:


Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Resistance

1.28 - 1.42 Ω







Ls

@ 1 KHz

Reference Test Only

Not Subject to Limit Values





Q

@ 1 KHz

Reference Test Only

Not Subject to Limit Values





Ls

@ 100 Hz

Reference Test Only

Not Subject to Limit Values





Q

@ 100 Hz

Reference Test Only

Not Subject to Limit Values





100 Volt Ring







Hipot (Brush)







Coil to Gnd

500 V @ < 1 µA







Inspector






Date

XX

10.2
Verify that the previous step (10.1) is within tolerance.

Pass


Fail



Lead Inspector





Date



Crew Chief





Date


10.3
Stage the coils in the coil staging area.



Note(s):




Cover A-Zero Chicane Coil Assemblies with Herculite (Fermi stock 1740-0100).


Technician(s)





Date

[This Page Intentionaly Left Blank]
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11.0
Production Complete

XXX
11.1
Process Engineering verify that the A-Zero Chicane Coil Impregnation Traveler


 (2782-TR-333321) 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, Nonconformance Reports, Repair/Rework Forms, Deviation Index and dispositions have been reviewed by the Responsible Authority for conformance before being approved.



Comments:



Process Engineering/Designee




Date

XXX
11.2
Assembly verify that the A-Zero Chicane Coil Impregnation Traveler (2782-TR-333321) 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, Nonconformance Reports, Repair/Rework Forms, Deviation Index and dispositions have been reviewed by the Responsible Authority for conformance before being approved.



Comments:



Assembly/Designee





Date

[ THIS PAGE INTENTIONALLY LEFT BLANK]

12.0
Make one (1) copy of this traveler and record the serial number in the space provide on the front cover, 
one (1) serial number per traveler.  Attach the Process Engineering "OK to Proceed" Tags on the coils.

Coil
Coil

Serial Number
Copies

Made
Serial Number

on Cover
OK to Proceed Tag on Coil

Coil #1





Coil #2







Process Engineering/Designee



Date

13.0
Proceed to the next major assembly operation: A-Zero Chicane Magnet Assembly (2782-TR-333319)

Main Coil Winding Traveler for the 100" MIR Quadrupole Magnet
Coil Serial No.



Page 
 of 9
Coil Type 


A-Zero Chicane Magnet Coil Impregnation

Impregnation No.
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_1020586258.unknown

_1020586260.unknown

_1020586263.unknown

_1020586264.unknown

_1020586261.unknown

_1020586259.unknown

_1020586257.unknown

