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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
Cover the Trim Coil Assembly with green Herculite (Fermi stock 1740-0125) when not being serviced or 

assembled.  Completed Trim Coils are to be store in the Quadrupole Trim Coil Storage Container.

2.0
Parts Kit List
2.1
Attach the completed Parts Kit List with the associated drawings 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
Trim Coil Winding Table Setup Procedure
3.1
Set up the winding fixture (ME-318247) for 116” Quadrant 1 & 3 Trim Coil.  All coil contacting surfaces of the fixture must be cleaned with alcohol (Fermi stock 1930-0300).  Apply Mold Release (Fermi stock 1930-1000) to the coil contacting surfaces of the fixture using a 2" paint brush (Fermi stock 1254-1040) and Surgical Latex Gloves (Fermi Stock 2250-2490) or equivalent.



Technician(s)





Date

3.2
Using a Steel Measuring Tape (Starrett Cat. No. W530F-50 or equivalent) verify the length of the winding mandrel from the outside right hand form block - lead end (MC-318329) to the outside of the left hand form block - return end (MC-318326).  The nominal length is to be 116.428" ± .031".



Record Actual Dimension






Lead Person





Date

3.3
Install a spool of trim coil conductor (.070" sq. MA-318330) on the tensioner spindle.  Restrain the spool using the 2 threaded rods and nuts provided on the tensioner.  Place the conductor through the Teflon guide block (MC-318728) and tighten the 4 bolts finger tight.


 EMBED Word.Picture.8  




Note(s):

Use the proper lifting equipment to prevent back injury during the installation of the spool on the tensioner spindle.

Ensure that the bolts holding the Teflon block are lightly finger tightened as this adds to the tension of the conductor as it is wound.

Ensure that no twist has occurred in the conductor between the spool and the Teflon guide block.


Technician(s)





Date

3.4
Verify that the tension of the conductor is 10 to 20 lbs. using a Chatillon type 100 or equivalent scale prior to attaching the conductor to the winding mandrel.  The scale should be attached to the conductor on the winding fixture side of the Teflon block, so that the scale reads the combination of the spool tension and the Teflon block tension.  If the tension is not correct adjust the tension control knob until the desired tension is achieved.



Record Actual Tension






Lead Person





Date

3.5
Install hold-down fingers (MB-318263), end fingers (MB-318255), compound fingers

 (MB-318253 & MB-318254) and clamps (MB-318320), without the associated spacers.  This configuration without spacers provides space for the inner layer only.  As long as the individual turns in the straight sections remain in direct contact with the previous turn, the quantity of clamps used during winding may be reduced to 1 clamp per end.



Technician(s)





Date

4.0
Inner Layer Winding
4.1
Rotate the Winding Fixture so the right hand form block - lead end (MC-318329) is positioned near the Tensioner spindle.  Protect the end of the conductor with .0005" X .500" self adhesive Kapton tape (MA-217961) where it will contact the wire groove of the form block.  Insert the inner layer conductor in the wire groove located on the right hand form block - lead end (MC-318329), see the diagram below.  Clamp off the first turn of the inner layer conductor (MA-318330) with lead clamp (MB-318257) leaving a 4" ± 2" leader.

Wind the 8 turn inner layer using a combination of tilt-top and turn table rotations.  The rotations should be coordinated to keep the conductor from rubbing against the tooling or the Teflon blocks.  The appropriate clamps (MB-318320) must be removed to allow each wound straight section to be placed under the hold-down fingers (MB-318263).  The last wound turn of the inner layer must be partially wound around the lead end as shown on ME-318236 .


 EMBED Word.Picture.8  
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Right Hand Form Block - Lead End (MC-318329)



Note(s):
Operate the Small Winding Table as per the Small Winding Table Operating 



Procedure (5525-OP-318852). Fixture rotation should be counter-clockwise for quadrants 


2 & 4 inner layers. The square conductor must be under constant tension of 10 to 20 lbs. 



and must not be allowed to twist during winding.



Technician(s)





Date

4.2
Verify winding direction and that no twisting of the conductor has occurred.



Lead Person





Date

4.3
Install the clamps (MB-318320) at all locations before applying the Sicomet adhesive as per
 ME-318247, Sheet 2.  Apply Sicomet adhesive (MA-274442) at locations adjacent to each hold - down finger (MB-318263) and at all exposed areas near the coil ends.  Separate the conductor turns as necessary to ensure that the Sicomet flows between the turns and forms a turn to turn bond. Flatten the turns using a Teflon block (MB-318320).  Compress the turns together and hold in place until cured (approximately 30 minutes) using the clamps (MB-318320).



Note(s):




Ensure that the Sicomet is applied to form a turn to turn bond.




The clamps are to remain in place until the adhesive is cured.




Avoid build up of the dimensional package at all glue locations.




Excess adhesive must be wiped off.



Technician(s)





Date

4.4
Cut the conductor, leaving 24" to 26" for the coil lead using oblique cutting pliers 6 1/2" long
 (Fermi stock 1246-2820 or equivalent).  Wind the entire lead around a 1.25" nylon dowel or equivalent to form the lead into a coiled package.



Note(s):




When coiling the leads or removing the nylon dowel ensure that the 




conductor is not separated from the bonded coil package.


Technician(s)





Date

4.5
Verify that all turns are bonded together at the locations adjacent to each hold - down finger
 (MB-318263) and at all exposed areas near the coil ends.  Verify that all the excess adhesive has been removed.



Lead Person





Date

5.0
Outer Layer Winding
5.1
Install the hold - down fingers (MB-318263) with spacers (MB-318265), end fingers (MB-318255) and compound fingers (MB-318253 & MB-318254) with spacers (MB-318325).  Use clamp spacers (MB-318319) to support inner layer and clamps (MB-318320) to support outer layer.  This configuration with spacers provides space for the outer layer to be wound between the inner layer and the Teflon restraints.  As long as the individual turns in the straight sections remain in direct contact with the previous turn, the quantity of clamps used during winding may be reduced to 1 clamp per end.



Technician(s)





Date

5.2
Rotate the Winding Fixture so the right hand form block - lead end (MC-318329) is positioned near the Tensioner spindle.  Protect the end of the conductor with .0005" X .500" self adhesive Kapton tape (MA-217961) where it will contact the wire groove of the form block.  Insert the outer layer conductor in the wire groove located on the right hand form block - lead end (MC-318329), see the diagram below.  Clamp off the first turn of the outer layer conductor (MA-318330) with lead clamp (MB-318257) leaving a 4" ± 2" leader.

Wind the 8 turn outer layer using a combination of tilt-top and turn table rotations.  The rotations should be coordinated to keep the conductor from rubbing against the tooling or the Teflon restraints.  The appropriate clamps (MB-318320) must be removed to allow each wound straight section to be placed under the hold-down fingers (MB-318263).  The last wound turn of the outer layer should extend straight out from the lead end as shown on ME-318236 .


 EMBED Word.Picture.8  
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Right Hand Form Block - Lead End (MC-318329)



Note(s):
Fixture rotation should be clockwise for quadrants 2 & 4 outer layers.

The square conductor must be under constant tension of 10 to 20 lbs. and 
must not be allowed to twist during winding.



Technician(s)





Date

5.3
Verify winding direction and that no twisting of the conductor has occurred.



Lead Person





Date

5.4
Apply Sicomet adhesive (MA-274442) at locations adjacent to each hold - down finger (MB-318263) and at all exposed areas near the coil ends.  Separate the conductor turns as necessary to ensure that the Sicomet flows between the turns and forms a turn to turn and a layer to layer bond.  Flatten the turns using a Teflon block (MB-318320).  Compress the turns and layers together and hold in place until cured (approximately 45 minutes) using the clamps (MB-318320).



Note(s):




Ensure that the Sicomet is applied to form a turn to turn and layer to layer bond.




The clamps are to remain in place until the adhesive is cured.




Avoid build up of the dimensional package at all glue locations.




Excess adhesive must be wiped off.


Technician(s)





Date

5.5
Using a strip of yellow electrical tape (Fermi stock 1130-2400 or equivalent) mark the lead going to the spool approximately 2" to 3" from the winding fixture.



Technician(s)





Date

5.6
Cut the conductor, leaving 24" to 26" for the coil lead using oblique cutting pliers 6 1/2" long
 (Fermi stock 1246-2820 or equivalent).  Wind the entire lead around a 1.25" nylon dowel or equivalent to form the lead into a coiled package.



Note(s):

When coiling the leads or removing the nylon dowel ensure that the conductor is not separated from the bonded coil package.


Technician(s)





Date


5.7
Label the Inner Lead (IL) and the Outer Lead  (OL) approximately 12” from the coil end using 


approved methods.



Technician(s)





Date

5.8
Verify that all turns are bonded together at the locations adjacent to each hold - down finger
 (MB-318263) and at all exposed areas near the coil ends, before the Teflon restraints are removed.  Verify that all the excess adhesive has been removed.  Verify that the outer layer lead is properly identified.



Lead Person





Date

5.9
Remove the necessary fixturing from the ends of the winding fixture to allow the application of the adhesive Kapton tape (MA-217961).  Slide a Teflon clamp spacer (MB-318319) under the coil package to break any adhesive bonds to the fixture.  Wrap .0005" X .500" self adhesive Kapton tape (MA-217961) around the 16 turn conductor package between each clamp location, at each end in the short straight section, and at one extra location at each end of the long straight sections.  The maximum build up should not exceed 3 layers.



Technician(s)





Date

5.10
Place a Panduit label (part number PSCB-3) or equivalent on one of the coil leads with the coil serial number indicated at the bottom of this traveler.



Technician(s)





Date

5.11
Remove the coil from the winding fixture.  Support the coil using the trim coil transport fixture
 (MC-318422) and transport the coil to the splicing area.



Note(s):




Two individuals are required to handle the trim coil.




Take care to avoid damage to the coil and glue bonds during transport.



Technician(s)





Date

6.0
Coil Splicing
6.1
Perform a visual inspection and a dimensional check of the trim coil package (cross-section) with gage block (MA-318611).



Lead Person





Date

6.2
Route the Inner Coil and Outer Coil Lead to the radius area of the coil.  The Butt Splice should


be positioned on the outside radius of the trim coil as shown below.  Overlap the Inner Coil Lead


and Outer Coil Lead on top of the Butt Splice prior to cutting to ensure proper length of leads.



Note(s):
When cutting the leads or making the splice ensure that the conductor is not separated 



from the bonded coil package
.
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Technician(s)





Date

6.3
Verify that the conductor is marked in the proper location, and cut the conductor using a oblique cutting pliers 6 1/2" long (Fermi stock 1246-2820 or equivalent).  Refer to the diagram in Step 6.1.



Lead Person





Date


6.4
Strip the insulation from the (1/4" to 5/16") first turn of the inner layer and the first turn of the outer 

layer.



Technician(s)





Date

6.5
Verify that all the required insulation is stripped from the conductors.  Ensure that not more than 5/16" of insulation was removed.



Lead Person





Date


6.6
Slide 2" of shrink tubing (MA-124730) over one of the conductors at the splice area.



Note(s):




Do not shrink the shrink wrap at this time.


Technician(s)





Date

6.7
Install butt splice connector (MA-318475), and crimp with a Thomas & Betts crimper or equivalent.  Using a Weller Soldering Iron (Model TC 201 Series or equivalent) solder with splice solder (C-124280).



Note(s):

When cutting the leads or making the splice ensure that the conductor is 


not separated from the bonded coil package.


Technician(s)





Date

6.8
Verify that the butt splice connector installed in Step 6.6 is installed properly.



Lead Person





Date


6.9
Clean joint with Kimwipes (Fermi stock 1660-2500) and flux remover (Fermi stock 1920-0885).



Technician(s)





Date

6.10
Cover the completed splice with the shrink tubing (MA-124730) installed in Step 6.5.  Using a heat gun shrink the shrink tubing.



Note(s):

Do not over heat the splice area as this will cause damage to the insulation and the shrink tubing.



Technician(s)





Date

6.11
Verify the splice and shrink tubing installation in Step 6.9.  Ensure that the insulation and the shrink tubing was not burned during the shrinking process.



Lead Person





Date


6.12
Strip the coil leads 1" ± .25" from the ends for electrical testing.



Technician(s)





Date

7.0
Coil Inspection
7.1
Dimensionally check the trim coil package (cross-section) with gage block (MA-318611).  The gage should pass over the entire coil except in the tight radius'.



Note(s):




Take care to avoid damage to conductor insulation during this inspection.




Pass 



Fail 



Inspector





Date

7.2
Measure the coil resistance with the temperature compensator turned OFF.  Measure the coil 


temperature (oC) and perform the below calculation to acquire a corrected resistance measurement.

Perform other measurements with the Equipment Temperature Compensator turned ON.


Note:
This measurement temperature compensation process only applies to resistance for 


the IQx Trim Coils.

R = R (actual measurement)[1 + 0.0039 (25oC – Temperature (initial)]
	Electrical Test
	Equipment Serial Number
	Limit


	Actual Measurement
	Coil 

Temperature
	Calculated

Measurement
	Pass
	Fail

	Resistance


	
	695 - 720 mΩ
	mΩ
	oC
	mΩ
	
	

	Ls @ 1 KHz


	
	1.000 to 1.045 mH
	mH
	
	
	
	

	Q @ 1 KHz


	
	For reference Only
	
	
	
	
	

	Ls @ 100 Hz


	
	For reference Only
	mH
	
	
	
	

	Q @ 100 Hz


	
	For reference Only
	
	
	
	
	

	100 Volt Ring


	
	
	
	
	
	
	




Inspector





Date

8.0
Production Complete

8.1
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

Main Coil Winding Traveler for the 116” MIR Quadrupole Magnet
Coil Serial No.
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Coil Type 


IQD 116” Quadrupole Quadrant 2 & 4 Trim Coil Winding

Serial No.:  «SerialNo»-«ReworkID»
Note(s):  «Notes»
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