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Revision Page
	Revision
	Step No.
	Revision Description
	TRR No.
	Date

	None
	N/A
	Initial Release
	N/A
	5/22/01

	
	
	
	
	

	A
	3.4
	New Step Added.  Perform a Through Flow Test using Dry Nitrogen to ensure that the passages are not blocked with RTV.
	1188
	6/25/01

	
	
	
	
	

	B
	4.6
	Replaced the 250 F evacuation time period, with a 120 F evacuation.
	1212
	7/26/01

	
	7.13
	Change the ring from 500V to 100V.
	
	

	
	
	
	
	

	C
	3.5
	Added Limits to Table.
	1210
	8/21/01

	
	6.2
	New Step.  “Start Impregnation when the Solenoid Curing Fixture pressure and temperature have stabilized for no less than 20 hours.”
	
	

	
	7.13
	New Step.  Remove the Solenoid Curing Fixture.
	
	

	
	7.14
	Added Limits to Table.
	
	

	
	
	
	
	

	D
	3.5 / 7.14
	Add Warning to short the inner tube to the outer tube during Hipoting.
	1324
	1/11/02

	
	
	
	
	

	E
	3.1
	Added (See Dwg. MC-360066)  Added picture of the curing assembly with the viewing plugs cut out of top and bottom and showing the RTV bead placed.
	1741
	5/17/05

	
	3.2/3.3
	Reordered 3.3 before 3.2. Then renumbered.
	
	

	
	3.2
	Change step 3.2 to read:  Using the Cut-Out plugs in the top and bottom flanges, reach in and seal the Curing Fixture Flanges against the Solenoid Inner and Outer Tubes with Grey RTV (MA-318765) or equivalent.  Seal Solenoid Leads (in the slot) against Fixture rings with Grey RTV.
	
	

	
	3.3
	Insert new step 3.3 to read :  Visually check the  inside Grey RTV seals on the large end flanges.  Be sure the seals are a constant bead all the way around and firmly against the two metal surfaces.
	
	

	
	3.4
	Renumber the original 3.3 to Step 3.4 and change to read:  Install the Solenoid Curing Fixture End Plugs and Tie Rods on the Solenoid Curing Fixture.  Place Grey RTV for sealing, on the outside of the Return End, End Plug.
	
	

	
	5.2
	Added 4th ingredient to the Epoxy Mix:  DER 732 Resin(30 Parts)
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


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
Prepare the Solenoid for Impregnation

3.1
Cover the Solenoid Curing Fixture parts with a thin layer of Red Mold Release

 (MA-292449).  (See Dwg. MC-360066)


Technician(s)





Date
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3.2
Using the Cut-Out plugs in the top and bottom flanges, reach in and seal the Curing Fixture Flanges against the Solenoid Inner and Outer Tubes with Grey RTV (MA-318765) or equivalent.  Seal Solenoid Leads (in the slot) against Fixture rings with Grey RTV.



Technician(s)





Date

3.3
Visually check the  inside Grey RTV seals on the large end flanges.  Be sure the seals are a constant bead all the way around and firmly against the two metal surfaces.



Lead Person





Date

3.4
Install the Solenoid Curing Fixture End Plugs and Tie Rods on the Solenoid Curing Fixture.  Place Grey RTV for sealing, on the outside of the Return End, End Plug.


Technician(s)





Date


3.5
Flow Test using Dry Nitrogen to ensure that the passages are not blocked with RTV.

Pass


Fail



Inspector





Date


3.6
Perform a Pre-Impregnation electrical check of the Solenoid and record results below.



Warning:




Ensure the Inner Tube is shorted to the outer tube during Hipoting.

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

	Resistance
	
	For Reference

18(
	(
	
	
	

	LS @ 1 KHz
	
	For Reference

32.5mH
	mH
	
	
	

	Q @ 1 KHz
	
	For Reference

2.4
	
	
	
	

	LS @ 100 Hz
	
	For Reference

46.5mH
	mH
	
	
	

	Q @ 100 Hz
	
	For Reference

.65
	
	
	
	

	100 Volt Ring
	
	
	
	
	
	

	Hipot
	
	500V @ < 5 (A
	(A
	
	
	




Inspector





Date



Responsible Authority/Physicist



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 Operation Procedure (OP-318940).



Technician(s)





Date

4.2
Lift the Solenoid with Solenoid Curing Fixture using the overhead crane and the appropriate slings and place it on the cart.  Load the Vacuum Oven Cart into the oven as per the Vacuum Oven Cart Operation Procedure (OP-318940).

Note(s):
Place the Solenoid on the cart with the Lead End towards the door.  Tilt the Solenoid for approximately 15 – 20 o (Lead End up), fix it reliably to the Cart.



Technician(s)





Date

4.3
Install the Couplings for an open vessel and route the clear PVC tubing as needed.  Epoxy should be supplied to the Solenoid (lower) Return End.


Note(s):



Ensure the lower PVC Tube is at least 9’.
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Technician(s)





Date

4.4
Install a thermocouple on the support block of the outer tube.  Connect the thermocouple lead to a Chart Recorder.


Note(s):


The Chart Recorder has to cover a temperature range of 100 o F to 275o F.



Ensure that the Chart Recorder is operating properly before continuing.



Technician(s)





Date

X
4.5
Verify that the Solenoid is setup and ready for Impregnation.



Lead Person





Date

4.6
Coat the oven door seal with Dow Corning Molykote 44 Grease or equivalent

 (MA-116544).  Close and secure the oven door.  Set the oven temperature to

 120o F 10oF.  Refer to the Hydro-Therm system Operation Procedure (OP-318958).  Pump down the oven to 100 microns or less.  Operate the Vacuum Oven as per the Large Vacuum Oven – Vacuum Systems Operation Procedure (OP-318862).



Technician(s)





Date

X
4.7
Record the stabilized readings for the temperature and vacuum.  Hold the Magnet at the stabilized temperature and vacuum for a period of not less than 20 hours.

	Solenoid Curing Fixture

	Start Time
	Time Temperature Stabilized
	Temperature
	Completion Time

	
	
	
	

	Start Time
	Time Vacuum Stabilized
	Vacuum

(100 Microns or less)
	Completion Time

	
	
	
	


Total Time (Must be greater than 20 hours)  _____________________________



Lead Person





Date

5.0
Epoxy Mixing
X
5.1
Inspect the epoxy to ensure that it is EC Solenoid project approved or equivalent.  The epoxy shall be clear and no fillers or pigments are to be used.



Lead Person





Date

5.2
Mix the epoxy (MA-331507) (see table below).

Add parts A and B and Cto the mixing vessel.

Close the mixing vessel.

Mix and pump down to 500 microns or better for 2 hours.

Stop the mixing, open the mixing vessel and add Part D.

Close the mixing vessel.

Mix for 5 minutes without vacuum.

Mix and pump down to 500 microns or better for 1 hour.

	
	Material
	Ingredients
	Actual

	A
	Epon 828 Resin(70 parts)
	17.5 Kg
	

	B
	NMA  Hardener(90 parts)
	22.25 Kg
	

	C
	DER 732 Resin(30 Parts)
	7.5 Kg
	

	D
	DMP 30 Accelerator (1.5 parts)
	361 g
	



Note(s):
Do not add the accelerator (DMP 30, part D) until 1 hour prior to Impregnation of the Solenoid.

Do not run the mixer during the adding of the accelerator (DMP 30, part D).



Technician(s)





Date

X
5.3
Verify the epoxy mixture to be used was prepared correctly.



Lead Person





Date

6.0
Solenoid Impregnation
6.1 Connect the mixing vessel to the oven.  Bleed the air out of the mixing vessel into the oven by unclamping the Fill Line (Vent to Vacuum) and clamp off the Fill Line

 (Vent to Vacuum).



Technician(s)





Date

6.2
Start Impregnation when the Solenoid Curing Fixture pressure and temperature have stabilized for no less than 20 hours.

Time: 




6.3
Supply epoxy slowly, about 7-10 cubic inches, then stop filling for 15 minutes.

Note(s):

When epoxy comes out the top of the Solenoid perform 3 more fills mark when epoxy shows up.

	Fill #
	Start Time
	Fill #
	Start Time
	Fill #
	Start Time

	1
	
	16
	
	31
	

	2
	
	17
	
	32
	

	3
	
	18
	
	33
	

	4
	
	19
	
	34
	

	5
	
	20
	
	35
	

	6
	
	21
	
	36
	

	7
	
	22
	
	37
	

	8
	
	23
	
	38
	

	9
	
	24
	
	39
	

	10
	
	25
	
	40
	

	11
	
	26
	
	41
	

	12
	
	27
	
	42
	

	13
	
	28
	
	43
	

	14
	
	29
	
	44
	

	15
	
	30
	
	45
	




Technician(s)





Date

6.4
Close the epoxy out lines.



Technician(s)





Date

6.5
Fill up all lines with epoxy.



Technician(s)





Date


6.6
Verify there is still epoxy in the lines demonstrating the solenoid is fully impregnated.


Note(s):
If no epoxy left in the lines, add more epoxy, repeat step 6.4 and record here when and how many times the step is repeated.


Comments:



Inspector





Date

6.7
Bring the Vacuum Oven up to atmosphere as per the Vacuum System Operation Procedure (OP-318862).  Open the oven door.  Attach the temperature chart to this Traveler.  Ensure that the Solenoid Serial number is at the base of this Traveler and date cured is written on the temperature chart.



Technician(s)





Date

6.8
Disconnect the mixing vessel from the oven.



Technician(s)





Date

6.9
Clamp off the Impregnation lines.  Cut the Clear PVC Tubing at the oven bulkhead using a hacksaw or equivalent.

Note(s):

Ensure to keep as much PVC Tubing connected to the Solenoid as possible.



Technician(s)





Date

6.10
Pull the oven cart out of the Vacuum Oven as per the Vacuum Oven Cart Operation Procedure (OP-318940).



Technician(s)





Date

7.0 Solenoid Curing
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7.1
Lift the Solenoid using the overhead crane and the appropriate slings and place Solenoid in the Solenoid Curing Box.  The Tie Rod will stick out of one end; insert this end into the hole in the top of the Curing Box.

Note(s):
To prevent leakage of epoxy on the production floor while transporting the Solenoid, place a sheet of Polyethylene Plastic (Fermi stock 1670-2100) under the Solenoid.


Technician(s)





Date

7.2
Secure the Impregnated Solenoid in the Box (four bolts, and the Tie Rod).



Technician(s)





Date

7.3
Install thermocouples on the Solenoid at the Top, Bottom and the Middle.



Technician(s)





Date

7.4
Attach the Solenoid Leads to the Temperature Regulation System.



Technician(s)





Date


7.5
Install the Face of the Solenoid Curing Box and bolt using 5 ft / lbs. of torque.



Technician(s)





Date

7.6
Clamp and Trim the Clear PVC Tubing at least 6" above the Solenoid Curing Box Clamp.



Technician(s)





Date

7.7
Using the Crane, lift the Solenoid / Solenoid Curing Box into a vertical Position and install it on the curing station.



Technician(s)





Date

7.8
Load a curing chart to the chart recorder.  Ensure that all thermocouples are providing accurate readings to the chart recorder.



Technician(s)





Date


7.9
Record the Temperature Regulation System Readings.
	Mode
	Readings

	Solenoid Top
	o F

	Solenoid Middle
	o F

	Solenoid Bottom
	o F

	Coil Avg. Temp
	o F




Technician(s)





Date


7.10
Activate the Temperature Regulation System at 250 o F.
Start time: 




Note(s):

Verify the chart recorder is operating.



Technician(s)





Date

7.11
Check the chart recorder output to verify the temperature regulation system automatically brought the solenoid to 250 o F and shut off after 16 hours of curing at this temperature.



Technician(s)





Date

7.12
Allow the Impregnated Solenoid to cool at a rate not to exceed 5 oF per 10 minutes.  When the fixture has cooled to at least 100o F, remove the Solenoid from the Solenoid Curing Box and stage for disassembly using the overhead crane, chain sling and the lifting Eye bolts (Qty 4).



Technician(s)





Date


7.13
Remove the Solenoid Curing Fixture on the Solenoid (See Dwg. # MC-360066).



Technician(s)





Date

X
7.14
Perform a Post-Impregnation electrical check of the Solenoid and record results below.



Warning:




Ensure the Inner Tube is shorted to the Outer Tube During Hipoting

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

	Resistance
	
	For Reference

18(
	(
	
	
	

	LS @ 1 KHz
	
	For Reference

32.5mH
	mH
	
	
	

	Q @ 1 KHz
	
	For Reference

2.4
	
	
	
	

	LS @ 100 Hz
	
	For Reference

46.5mH
	mH
	
	
	

	Q @ 100 Hz
	
	For Reference

.65
	
	
	
	

	100 Volt Ring
	
	
	
	
	
	

	Hipot
	
	2000V @ < 5 (A
	(A
	
	
	




Inspector





Date



Responsible Authority/Physicist



Date

8.0
Production Complete
8.1
Process Engineering verify that the Electron Cooling Solenoid Traveler


 (5520-TR-333630) 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

Grey RTV Seal





Grey RTV (4 Places)
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Electron Cooling 2M Long Solenoid Impregnation


Solenoid Serial No.: «SerialNo»-«ReworkID»
Notes:  «Notes»
Page 1 of 14

