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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 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
Impregnation Preparation
3.1
Install PVC hoses on the Solenoid Cooling tubes joints with a thick coating of RTV to ensure no epoxy will enter the Cooling Tubes and to facilitate the removal of epoxy after potting.



Technician(s)





Date

3.2
Apply Red Mold Release (MA-292449) to the Curing Fixture and the Solenoid Flanges.



Technician(s)





Date

3.3
Install the Solenoid Flanges using a tie rod, apply RTV to the flanges and place the Solenoid in the Curing Fixture.



Technician(s)





Date


3.4
Perform a Pre-Impregnation In-Fixture Electrical Inspection of the Assembly.

	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	For Reference Only
	m(
	
	
	

	LS @ 1 KHz
	
	For Reference Only
	mH
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	mH
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hipot Coil to Solenoid Flanges
	
	500 V @ <5(A
	
	
	
	

	Hipot Coil to Cooling Block
	
	500 V @ <5(A
	
	
	
	




Inspector





Date


3.5
Verify the Electrical readings correspond to the readings recorded in the winding traveler.



Responsible Authority/Physicist



Date


3.6
Cover the Contacts with Red mold Release and Teflon tape to protect from the epoxy.



Technician(s)





Date

4.0
Oven Loading and Pump Down
4.1
Pull the oven cart out of the Vacuum Oven as per the Vacuum Oven Cart Operating procedure (OP-318940).



Technician(s)





Date

4.2
Place the Assembly on the oven cart.
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Technician(s)





Date

4.3
Load the Vacuum Oven Cart into the oven as per the Vacuum Oven Cart Operating procedure (OP-318940).

Note(s):

Ensure the Assembly has the best contact for heat transfer to the oven cart.



Technician(s)





Date

4.4
Install the couplings for an open vessel and route the clear PVC tubing as needed.


Note(s):
Ensure the PVC is tightly connected



Technician(s)





Date

4.5
Install a thermocouple on the curing assembly away from the epoxy.



Technician(s)





Date

4.6
Load a curing chart in the chart recorder.

Note(s):
Ensure that the Chart Recorder is operating properly before continuing.



Technician(s)





Date

4.7
Verify that the Assembly is setup and ready for Impregnation.



Lead Person





Date

4.8
Coat the oven door seal with Dow Corning Molykote 44 Grease (MA-116544) or equivalent.



Technician(s)





Date

4.9
Close and secure the oven door.



Technician(s)





Date

4.10
Set the oven at 200o F 10oF as per the Hydro-Therm Operation Procedure (OP-318958).



Technician(s)





Date

4.11
Once the oven has reached 200o F 10oF pump down the oven to 100 microns or less as per the Vacuum Systems Operation Procedure (OP-318862).



Technician(s)





Date

4.12
Once the Oven has been pumped down to 100 microns or less set the oven at

 100o F 10oF as per the Hydro-Therm Operation Procedure (OP-318958) while maintaining the vacuum.


Technician(s)





Date

4.13
Verify the Assembly has a minimum of 12 hours at 100 microns or less prior to impregnation.


Note(s):



Coil Temp < 125 F



Technician(s)





Date

5.0
Impregnation
5.1
Prepare the Epoxy and record the lot numbers and amount used in the space provided.

	Name
	Ratio
	Drawing
	Lot
	Amount

	Epoxy Resin
	100 parts
	MA-116501
	
	

	N.M.A. Hardener
	90 parts
	MA-116503
	
	

	DMP-30
	1.5 parts
	MA-116500
	
	


Close the Mixing vessel.  Mix and pump down 27 in Hg for 40 min.



Technician(s)





Date

5.2
Connect the mixing vessel to the oven



Technician(s)





Date

5.3
Supply the epoxy slowly then stop filling for 15 minutes.

Add epoxy until about 3/4" above the Lower Flange is filled.  Wait 15 min.

Add another 3/4" of epoxy.  Wait 15 min.

Add another 3/4" of epoxy. Wait 15 min.

Continue at 3/4" per 15 min until the top plate is covered with epoxy.

Wait 15 min.

Note(s):

Do not use a head pressure greater than 3 psig. during impregnation.

Ensure that during the impregnation process that no air is introduced into the Coil Assembly.

When Assembly is covered in Epoxy perform 3 more fills (1” of cover as possible).



Technician(s)





Date

5.4
Maintain the Coil Assemblies at 100(F ( 10(F and < 100 microns for more than 10 hours then bring the Vacuum Oven up to atmosphere as per the Vacuum System Operation Procedure (OP-318862).



Technician(s)





Date

5.5
Open the Vacuum Oven door.



Technician(s)





Date

6.0
Curing

6.1
Pull the oven cart out of the Vacuum Oven as per the Vacuum Oven Cart Operating procedure (OP-318940).



Technician(s)





Date

6.2
Move the Assembly from the oven cart to the Wisconsin Oven.



Technician(s)





Date

6.3
Install a thermocouple on the curing assembly away from the epoxy.



Technician(s)





Date

6.4
Load a curing chart in the chart recorder.

Note(s):
Ensure that the Chart Recorder is operating properly before continuing.



Technician(s)





Date

6.5
Activate the Wisconsin Oven at 250 o F for 16 hours.
Note(s):

Verify the chart recorder is operating.



Technician(s)





Date

6.6
Allow it to cool at a rate not to exceed 5 oF per 10 minutes.  



Technician(s)





Date

6.7
When the fixture has cooled to at least 100o F, remove from the Wisconsin Oven.



Technician(s)





Date

7.0
Electrical Inspection
7.1
Remove the Solenoid from the Curing fixture and remove all excess epoxy. Remove all Tedlar and Hi-shrink Mylar from the finished Solenoid as per (ME-388195).

Note(s):
Remove all sharp corners and edges of the finished coil after being removed from the mold using approved procedures.  There should be no more than .060” of unsupported epoxy build-up anywhere on the unfinished coil.


Technician(s)





Date


7.2
Perform a Post Cure Electrical Inspection of the Assembly.

	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	For Reference Only
	m(
	
	
	

	LS @ 1 KHz
	
	For Reference Only
	mH
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	mH
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hipot Coil to Solenoid Flanges
	
	500 V @ <5(A
	
	
	
	

	Hipot Coil to Cooling Block
	
	500 V @ <5(A
	
	
	
	




Inspector





Date


7.3
Verify the Electrical readings are acceptable.



Responsible Authority/Physicist



Date


7.4
Affix the completed Generic Magnet Identification Labels (MA-318490) on the magnet.  Affix a completed Generic Magnet Identification Label (MA-318490) to this page or complete the facsimile below.
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Fermi National Accelerator Laboratory

Technical Division

Serial No:  ______________ 

Drawing No:  _____________

Magnet Weight: ____________  Lbs.

DC Resistance:  ___________________

Ls @ 1kHz:  ___________________

Q @ 1kHz:  ___________________

Ls @ 100Hz:  ___________________

Q @ 100Hz:  ___________________

Previous Serial No(s): _______________________

W

H

H

HiPot

Coil To Core @ 500VDC:  ___________________

m

A

Date Completed:  __________________
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ME

-

f
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Partially Completed

Generic Magnet Identification Label (MA-318490)



Inspector





Date

8.0
Production Complete
8.1
Process Engineering verify that the DC Lambertson Upper Coil Insulation and Impregnation Traveler (5520-TR-333635) 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
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