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A
6.0
Grit Blasting
1133
3/14/01


7.2
Added Electrical Test after completion of Conductor Wrap




7.3
Added Steps to include Tedlar and Mylar to Ground Wrapping









B
7.7 – 7.21
Steps added to included Coil Curing process.
1137
3/20/01







C
7.1
Changed Conductor Wrap from 1 Layer to 2 Layers of B-stage Mica Glass-21 Tape, as per John Carson.
1138
3/21/01


7.6
Removed step: “Install Ground Wrap with 1 Layer ½ Lap of 1” Mylar …” as per John Carson.




7.13
Added Post Ground Wrap Electrical Inspection.




8.0
Changed to “Curing the Coil” and numbered appropriate steps.









D
6.4 – 6.7
Added to include proper cleaning and deburring of coil before conductor wrap is put on.
1139
4/6/01

























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 product/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 for this production operation to this traveler.  Ensure that the serial number on the Parts Kit matches the serial number of this traveler.  Verify that the Parts Kit received is complete.



Process Engineering/Designee



Date

3.0
Coil Winding Table Setup Procedure
3.1
Perform a Ball Bearing Check of the Coolant Paths to ensure there are no kinks or crimps in the Copper Conductor line.



Technician(s)





Date
3.2
Set up the winding fixture (ME-274928) for Winding.  All coil-contacting surfaces of the fixture must be cleaned with alcohol (Fermi stock 1930-0300).


[image: image1.wmf]Winding Mandrel




Technician(s)





Date

X
3.3
Using a Steel Measuring Tape (Starrett Cat. No. W530F-50 or equivalent) verify the length of the winding mandrel from the round end, (tip to tip).  The nominal length is to be 39in. ± 1/32 in.


[image: image2.wmf]33.000 

in.

ø6.000

39.000 

in.


Record Actual Dimension






Lead Person





Date

3.4
Install a spool of Coil Conductor (1.25” x 1”) (MA-116443) on the tensioner spindle.  Place the Copper Conductor through the G-10 guide block.  Use the Hydro Pump to tighten the Coil Conductor, as necessary.


[image: image3.wmf]Spool on

Tensioner

Spindle

Tension

Control Box

G-10 Guide

Block

Hydro Pump


Note(s):

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



Technician(s)





Date

4.0
Inner Layer Winding
4.1
Place the Conductor in the End Clamp Assembly (as per ME-274928) leaving a 24” leader.  Wind the coil around the Mandrel (ME-274928), heating the conductor and applying pressure as necessary to make approximately 8 turns using turn table rotations.  Ensure the Tensioner is approximately 1000 lbs.  The rotations should be coordinated to keep the conductor from rubbing against the tooling or the G-10 blocks.

Note(s):

Operate the Small Winding Table as per the Small Winding Table Operating Procedure (5525-OP-318852).

Fixture rotation should be clockwise for both inner and outer layers.

Install C-clamps as necessary.


[image: image4.wmf]Winding Mandrel with Conductor Clamped at End
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Technician(s)





Date


4.2
Wind the coil around the Mandrel (ME-274928), heating the conductor and applying pressure as necessary to make approximately 8 turns using turn table rotations.  Insert .0625” Shims between the tooling and coil and between turns, as seen below.

Note(s):

At no time is a hammer to be used directly against the Copper Conductor.

Ensure the Shims do not scrape the Conductor.

File the conductor as necessary.


[image: image6.wmf]Inserting .0625” Shims with Each Turn

End




Technician(s)





Date

X
4.3
Verify winding direction and that no twisting of the conductor has occurred.



Lead Person





Date

4.4
Flatten the turns using appropriate methods.  Compress the turns together and hold in place using
 C-clamps.

Note(s):

At no time is a hammer to be used directly against the Copper Conductor.



Technician(s)





Date

4.5
Cut the conductor, leaving 24" for the coil lead.


[image: image7.wmf]Inner Coil wound on Mandrel

End
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Technician(s)





Date

5.0
Outer Layer Winding (Intimate)
5.1
Perform a Ball Bearing Check of the Coolant Paths to ensure there are no kinks or crimps in the Copper Conductor line.



Technician(s)





Date
5.2
Install a spool of Coil Conductor (1.25” x 1”) (MA-116443) on the tensioner spindle.  Place the Copper Conductor through the G-10 guide block.  Use the Hydro Pump to tighten the Coil Conductor, as necessary.

[image: image8.wmf]Spool on
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Note(s):

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



Technician(s)





Date

5.3
Place the Conductor in the End Clamp Assembly (ME-274928) leaving a 24” leader.  Wind the coil around the Inner Layer (Intimately), heating the conductor and applying pressure as necessary to make approximately 8 turns using turn table rotations.  The rotations should be coordinated to keep the conductor from rubbing against the tooling.

Note(s):

At no time is a hammer to be used directly against the Copper Conductor.

Operate the Small Winding Table as per the Small Winding Table Operating Procedure (5525-OP-318852).

Fixture rotation should be clockwise for both inner and outer layers.


[image: image9.wmf]Inner and Outer Coil wound on Mandrel

End
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Technician(s)





Date


5.4
Wind the coil around the Inner Coil, heating the conductor and applying pressure as necessary to make approximately 8 turns using turn table rotations.  Ensure the Tensioner is approximately
 1000 lbs.  Insert .0625” Shims between the tooling and coil and between turns, as seen below.
Note(s):

Ensure the Shims do not scrape the Conductor.

File the conductor as necessary.


[image: image10.wmf]Installing 0.0625” Shims on Outer Coil

End
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Technician(s)





Date

X
5.5
Verify winding direction and that no twisting of the conductor has occurred.



Lead Person





Date

5.6
Flatten the turns using appropriate methods.  Compress the turns together and hold in place using
 C-clamps.

Note(s):

At no time is a hammer to be used directly against the Copper Conductor.



Technician(s)





Date

5.7
Cut the conductor, leaving 24" for the coil lead.
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Technician(s)





Date

5.8
Stamp the Coil Serial Number found at the bottom of this traveler in 3/8” high letters on the Coil as indicated below.
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Technician(s)





Date

6.0 Grit Blasting


6.1
Separate the coils and spread them in a tree formation.



Technician(s)





Date

6.2
De-Keystone the Coil using De-Keystone Gages and approved procedures.



Technician(s)





Date

6.3 Cover the Coolant Paths to prevent Grit Blast material from entering the Coolant Paths.



Technician(s)





Date

6.4
Grit Blast in accordance with the General Grit Blasting Procedure (5520-OP-318953), using #80 Grit Alumina H.B. Read & Co. or equivalent.



Technician(s)





Date

XX
6.5
Using White (Lint Free) Gloves (Fermi stock 2250-1800) perform a white glove (snagging) check of the entire coil surface.  Any places that cause the glove to snag, or obvious burrs, imperfections, lack of radius in the dekeystoned areas must be marked with chalk



 (Fermi stock 1360-0240 or equivalent) for repair by sanding or further grit blasting.



Technician(s)





Date



Inspector





Date

6.6
Clean all coil contacting surfaces of the core with KPC 820N (Fermi stock 1920-0705) and Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent.



Technician(s)





Date

X
6.7
Verify that the coil is acceptable to continue.



Inspector





Date

7.0 Insulation of Coil

7.1
Install Conductor Wrap with 2 Layers ½ Lap of 1” x 0.007” B-stage Mica Glass-21 Tape

 (MA-116569).

[image: image13.wmf]Cut-Away View of Conductors
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Technician(s)





Date

X
7.2
Perform a Post Conductor Wrap Electrical Test as per (5520-ES-318969 & 5520-ES-318052).

Electrical Test
Equipment Serial Number
Limit
Actual Measurement
Pass
Fail
Out of Tolerance

Resistance

Reference Test Only

Not Subject to Limit Values





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









Inspector





Date

7.3 Nest the Coils and install Ground Wrap with 2 Layers ½ Lap of 1” x 0.007” B-stage epoxy polyester/glass (Res-i-flex) (MA-274468)

Note(s):

Use 2” B-stage epoxy polyester/glass (Res-i-flex) (MA-274976) for straight sections.

Use 1” B-stage epoxy polyester/glass (Res-i-flex) (MA-274468) for turns.



Technician(s)





Date

7.4 Install Ground Wrap with 2 Layers ½ Lap of 2” x 0.007” B-stage epoxy polyester/glass

 (Res-i-flex) (MA-274976)

Note(s):

Use 2” B-stage epoxy polyester/glass (Res-i-flex) (MA-274976) for straight sections.

Use 1” B-stage epoxy polyester/glass (Res-i-flex) (MA-274468) for turns.



Technician(s)





Date

7.5 Install Ground Wrap with 1 Layer ½ Lap of 2” Tedlar (MA-116529)



Technician(s)





Date

7.6
Setup the curing fixture (ME-274929) in the coil curing fixture set-up area for an MTF Choke Coil.  Record/check the curing fixture number below.

MTF Curing Fixture No. 








Technician(s)





Date

7.7
All coil contacting surfaces of the curing fixture and shims must be cleaned with isopropyl alcohol (Fermi stock 1930-0300) and heavy disposable wipes (Fermi stock 1660-2600 or equivalent).
Note(s):

Ensure any epoxy residues or build-ups from previous cures are removed.



Technician(s)





Date

7.8
Place the wrapped coil into the Curing Fixture Assembly (ME-274929) and center the coil equally from each end within the fixture.



Technician(s)





Date

7.9
Place 1/8” Teflon inserts along the sides and at the ends of the Coil.  Install the Side Plates of the curing fixture (#9 as per ME-274929).

Note(s):

Take care not to damage the coil or insulation during the placement or positioning of the Side Plates.
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Technician(s)





Date

7.10
Install the Closed End plate of the curing fixture (#1 as per ME-274929).

Note(s):

Take care not to damage the coil or insulation during the placement or positioning
 of the Closed End assembly.
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Technician(s)





Date

7.11 Install the Open End plate of the curing fixture (#2 as per ME-274929).

Note(s):

Take care not to damage the coil or insulation during the placement or positioning
 of the Open End assembly.
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Technician(s)





Date

7.12 Install the Cover Plate of the curing fixture (#3 as per ME-274929) using the crane and the attached hoist rings.

Note(s):

Take care not to damage the coil or insulation during the placement or positioning of the Cover Plate.
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6.00

8.250

16.500

11.224

33.00

Ø1.063  5 HOLES

45.00

Overhead View

1.00

Side View




Technician(s)





Date

7.13
Install and tighten the Cover Plate bolts (#11 on ME-274929) finger tight.

Note(s):

Ensure that the Teflon shims do not move while tightening down the top plate.  If the Teflon shims move, reposition them before continuing.



Technician(s)





Date

X
7.14
Inspect the position of the Teflon shims.  If the curing shims are not in the proper position remove the Cover Plate and reposition the Teflon shims.



Inspector





Date

X
7.15
Perform a Post Ground Wrap Electrical Test as per (5520-ES-318969 & 5520-ES-318052).

Electrical Test
Equipment Serial Number
Limit
Actual Measurement
Pass
Fail
Out of Tolerance

Resistance

Reference Test Only

Not Subject to Limit Values





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









Inspector





Date

8.0
Curing the Coil
8.1
Using the crane, lift the fixture using the attached lifting hoist rings, place the fixture and the coil into the Wisconsin Oven for curing.



Technician(s)





Date

8.2
Operate the Wisconsin Oven in accordance with operating procedure 5525-OP-318966.

Note(s):

The operator must be approved to operate oven.

All operators must complete the items below before proceeding.

Check List 5525-FM-318959


 Completed

Operator's logbook



 Completed

Volatiles Material Information Sheet

 Completed



Technician(s)





Date

8.3
Install thermocouples (thermocouple placement, 2 on fixture (one on lead end, one on return end), 1 in air/oven).  Cure coil at 300°F for three hours after reaching temperature.  Allow the coil and the fixture to cool to below 100°F.

Note(s):

No personnel should enter the oven after it reaches 100°F.



Technician(s)





Date

X
8.4
Verify that the coil cured @ 300°F for 3 hours.  Attach the Oven Cure Chart to the back of this traveler.



Lead Technician





Date

8.5
Remove the fixture from Wisconsin Oven using the crane, lift the fixture using the attached hoist rings and transport to the coil curing fixture set-up area.



Technician(s)





Date

8.6
Remove the Cover Plate bolts and remove the Cover Plate (#3 on ME-274929) using the crane and the attached hoist rings.
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Technician(s)





Date

8.7
Remove the Side Plates (#9 on ME274929).  Remove both the Closed and Open End Plates
 (#1 and #2 on ME-274929).
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8.7
Remove the cured coil from the fixture and place it on the coil clean-up table.  Remove the Tedlar from entire coil package.

Note(s):

Do not cut the Tedlar to remove.



Technician(s)





Date

XX
8.8
Visually inspect the cured coil for damaged insulation, visible bare copper, voids, air bubbles.

Pass


Fail



Crew Chief





Date



Lead Inspector





Date

X
8.9
Perform a Post Cure Electrical Test as per (5520-ES-318969 & 5520-ES-318052).

Electrical Test
Equipment Serial Number
Limit
Actual Measurement
Pass
Fail
Out of Tolerance

Resistance

Reference Test Only

Not Subject to Limit Values





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









Inspector





Date

9.0
Production Complete

XXX
9.1
Process Engineering verify that the MTF Choke Coil Traveler (5520-TR-333627) 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

9.3
Attach the Process Engineering "OK to Proceed" Tag to the coil.



Process Engineering/Designee



Date

9.4
Proceed to the next major assembly operation.
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