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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 List for the 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.  If there is no parts kit describe the part source.

Comments:














Process Engineering/Designee



Date

3.0
Splice Joint

3.1
Install the Voltage Taps on the Nb3Sn Lead Cables.



Technician(s)





Date

3.2
Terminate the Return End Strip Heaters to the Return End G-10 Plate and fill with RTV.



Technician(s)





Date


3.3
Install the splice joint supports and Splice tooling.



Technician(s)





Date

3.4
Install one NbTi Cable per Splice with the Nb3Sn lead in between and 4 x 10 mil Solder Strips as shown below.
[image: image2.jpg]





Technician(s)





Date

3.5
Insert the Splice Joints into the Splice Tooling, and heat the Splice using Electric Heaters in the slots in the Tooling.


Note(s):
Continue to tighten the bolts during heating to obtain the correct geometry.


Technician(s)





Date

3.6
Support the leads using the Support Fixture, remove the Splice Tooling and rotate the Reaction Fixture.



Technician(s)





Date


3.7
Install the splice joint supports and Splice tooling.



Technician(s)





Date

3.8
Assemble the remaining Splice, one NbTi Cable per Splice with the Nb3Sn lead in between and 2 10 mil Solder Strips as shown in Step 3.4.


Technician(s)





Date

3.9
Insert the Splice Joints into the Splice Tooling, and heat the Splice using Electric Heaters in the slots in the Tooling.


Note(s):
Continue to tighten the bolts during heating to obtain the correct geometry.


Technician(s)





Date

3.10
Support the leads using the Support Fixture and remove the Splice Tooling.



Technician(s)





Date

4.0
Coil Assembly for Impregnation


4.1
Remove the Top Half of the Reaction Fixture.



Technician(s)





Date


4.2
Place the Bottom half of the reaction fixture with the coil assembly .



Technician(s)





Date

4.3
Apply red mold release to the bottom half of the impregnation fixture, and install a 42 mil shim in the slot for the extension on either side.  Install a 10 mm thick spacer on the top of the coil assembly and then place the bottom half of the impregnation fixture on top.



Technician(s)





Date


4.4
Install the top half of the rollover fixture.



Technician(s)





Date


4.5
Remove the remaining half of the reaction fixture.



Technician(s)





Date

4.6
Install the 5 mil Kapton with mold release as per (MC-376705).



Technician(s)





Date

4.7
Install G-10 Filler Pieces between the Pole and the Outer Pole Pieces on both the Lead and the Return End.



Technician(s)





Date

4.8
Replace one Outer Pole extension on both Half Coils with an Outer Pole Piece covered with Red Mold Release.



Technician(s)





Date


4.9
Remove the Steel Mandrel and insert the Teflon Impregnation Mandrel in to the Coil Assembly.



Technician(s)





Date

4.10
Apply Mold Release to the Top Half of the Impregnation Fixture.  Install the Impregnation Fixture on top of the Coil Assembly.



Technician(s)





Date


4.11
Install the Top Half of the Impregnation Fixture and rotate 180(.



Technician(s)





Date


4.12
Remove the Top Half of the Impregnation Fixture and the 10 mm Spacer.



Technician(s)





Date


4.13
Install 5 mil Kapton Ground Insulation.



Technician(s)





Date


4.14
Install the top half of the Impregnation Fixture.



Technician(s)





Date


4.15
Assemble the Impregnation Fixture and Torque the bolts.
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Note(s):


Ensure the Gap between the Impregnation Fixture is less than 10 mils at each location.

	
	Side A
	Side B

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	




Technician(s)





Date

4.16
Clean and install the inside and outside of all 4 end covers with Isopropyl Alcohol (Fermi stock 1920-0300) and Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent.



Technician(s)





Date

4.17
Use the RTV to seal the Ends of the Impregnation Fixture.



Technician(s)





Date

4.18
Verify the O-rings are installed.  Use RTV and O-rings around the Leads to prevent vacuum leaks.

[image: image3.jpg]


Example of a coil in the impregnation fixture


Technician(s)





Date


4.19
Cure the RTV by allowing to stand overnight.



Technician(s)





Date


4.20
Weigh the Completed Assembly.



Weight








Technician(s)





Date

5.0
Oven Loading and Pump Down
5.1
Install the Copper Piping on the Impregnation Fixture for impregnation.  Use RTV around the piping.

[image: image4.jpg]




Technician(s)





Date




Technician(s)





Date

5.2
Pull the oven cart out of the Vacuum Oven as per the Vacuum Oven Cart Operation Procedure (5525-OP-318940).



Technician(s)





Date

5.3
Install the magnet stand on the Vacuum Oven Cart and install the Impregnation Assembly on the Magnet Stand.  See picture in Step 4.18.


Note(s):




Place the core on the cart with the lead end towards the door.



Technician(s)





Date

5.4
Load the Vacuum Oven Cart into the oven as per the Vacuum Oven Cart Operation Procedure (5525-OP-318940).



Technician(s)





Date

5.5
Use the vacuum tank carriage outside the tank to mount the impregnation mold onto the rocking platform MD-376656 so that the middle plane of the mold is vertical. Install the restriction weldment MB-376667 and using crane, lift one end of the rocking platform to install removable weldment MC-376655.



Technician(s)





Date


5.6
Route the Clear PVC Tubing.


Note(s):


Ensure the inlet pipe has no vertical loops or waves.


Technician(s)





Date

5.7
Install a thermocouple to the side of the magnet.  Connect the thermocouple lead to a chart recorder.



Note(s):




The chart recorder has to cover a temperature range of 100° F to 175° F.




Ensure that the chart recorder is operating properly before continuing.


Technician(s)





Date

5.8
Coat the oven door seal with Dow Corning Molykote 44 Grease or equivalent (MA-116544).  Close and secure the oven door.  Pump down the oven to 100 microns or less.  Operate the Vacuum Oven as per the Large Vacuum Oven - Vacuum System Operation Procedure

 (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

5.9
Set the oven temp to 60°C.  Refer to the Hydro-Therm System Operation Procedure (OP-318958).



Technician(s)





Date

X

5.10
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 24 hours.

	Magnet Temperature


	

	Vacuum(100 microns or less)
	


	Start Time
	

	Completion Time
	




Lead Person





Date

5.11
Mix the epoxy for CTD 101K, ensure that enough epoxy is mixed to complete the impregnation process.




100 parts Resin, or part A




90 parts Hardener, or part B




1.5 parts Accelerator, or part C

Close the Mixing vessel.

Mix, Heat to 60°C and pump down to 30 - 40 (m Hg.

40 min or when bubbles evolve infrequently.



Technician(s)





Date

CTD-1O1K 

CTD-101IK is a modified anhydride cured epoxy system with excellent performance at cryogenic temperatures, and excellent radiation resistance. It is formulated with a very long pot life to enhance vacuum impregnation and RTM processing. Quoted performance properties are obtained by using the following procedure for mixing and curing the system. 

MATERIALS 

DESIGNATION


PARTS BY Weight 
RESIN:


 PART A



 100.0 
HARDENER:

 PART B 


 
 90.0 
ACCELERATOR:
 PART C

 
 
 1.5 


MIXING TEMPERATURE: 
40-60°C 

MIXING PROCEDURE: Combine the weighed components into a container equipped with heating and mechanical stirring. Heat and stir the mixture until a clear solution at 40-60C is obtained. Degas the mix at 27 in. Hg for approximately 20 to 40 minutes until bubbles evolve infrequently from the mixture. The system is now ready for application. 

POT LIFE: 

Temperature (oC)

 Pot Life (Hr)


 Viscosity (Cp) 
        25 


    145 



     1300 
        40


     60 



     400 
        60


     20 



     100 

Standard 



Accelerated 
CURE: 


5 Hrs. @ 110°C 



1.5 Hrs. @ 135°C 

POST CURE: 

16 Hrs. @ 125°C



 None 

Composite Technology Development, Inc. 
1505 COAL CREEK DRIVE, LAFAYETTE, COLORADO 80026 
Ph: (303)664-0394 / Fax: (303)664-0392

6.0
Magnet Impregnation
6.1
Connect the mixing vessel to the vacuum vessel.  Bleed the air out of the mixing vessel into the vacuum vessel by un-clamping the Bleed Line.  Clamp off the Bleed Line.  The Bleed Line goes into the overflow can.
Impregnation Fixture in the Vacuum Vessel with the epoxy input line attached to the Lead End.


Technician(s)





Date

6.2 Start impregnation when the magnet pressure and temperature has stabilized.



Technician(s)





Date

6.3 Clamp off epoxy input lines from the epoxy tank to the vacuum vessel.



Technician(s)





Date

1)
Unclamp and open the hose that goes to the overflow can.

2)
Epoxy bubble flow rate should be 1 cm / sec.

3)
Clamp off a return line once it starts to dump into the overflow can.

4)
Unclamp the hose tha goes to the coil.

5)
Once the epoxy flows out of the Lead End wait 15 minutes, then stop Epoxy flow by 

clamping off all input lines.



Technician(s)





Date

6.4 Disconnect the mixing vessel from the oven.



Technician(s)





Date

6.5 Remove the epoxy impregnated coil from the vacuum vessel and place in the curing oven.


Technician(s)





Date

7.0
Magnet Curing
7.1
Bring the oven up to atmosphere.


Technician(s)





Date


7.2
Place the magnet in the Wisconsin oven for curing.



Technician(s)





Date


7.3
Cure the Magnet by maintaining 110°C for 5 hours



Start Time






End Time






Technician(s)





Date


7.4
Post Cure the Magnet by maintaining 125°C for 16 hours



Start Time






End Time






Technician(s)





Date

7.5
Attach the temperature chart to this traveler.  Ensure that the magnet serial number and date cured is written on the temperature chart.



Technician(s)





Date

8.0
Magnet Clean Up and Preparation
8.1
Remove the RTV from the magnet.  Clean the magnet with KPC 820N (Fermi stock 1920-0700)
 or equivalent and Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent.



Technician(s)





Date

X
8.2
Perform an electrical check of the coils and record results below.

	Coil #1
	Equipment Serial Number
	Actual Measurement

	Resistance


	
	

	Inductance

1KHz
	
	

	Q factor

1KHz
	
	

	Coil #2
	Equipment Serial Number
	Actual Measurement

	Resistance


	
	

	Inductance

1KHz
	
	

	Q factor

1KHz
	
	




Inspector





Date


8.3
Remove the Copper Piping used to Impregnated the magnet.



Technician(s)





Date

8.4
Weigh the Impregnated Assembly.



Weight








Technician(s)





Date

9.0
Production Complete
9.1
Process Engineering verify that the HFM Impregnation Traveler (5520-TR-333591) 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
















Lead End with the overflow line.





Return End with the copper piping connected to the epoxy input line.





10 mil Solder Strips





Nb3Sn





NbTi








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


HFM- Magnet Impregnation

Coil Serial No.




Page 2 of 18

