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	TEVATRON I 

4.5 - 9.5 - 8

AR TRIM MAGNET

COIL WINDING ASSEMBLY

TRAVELER



	Reference Drawing(s):

TeV1 AR Trim Coil Winding Assembly

ME-197391

TeV1 AR Trim Dipole Winding Fixture

ME-198900



	Project # / Task #: MERGEFIELD ProjectTaskNo 
	Job #: MERGEFIELD JobNo 

	Released by: MERGEFIELD ReleasedBy 
	Magnet/Device Series: MERGEFIELD Series 

	Date: MERGEFIELD ReleasedDate 
	Scan Pages:

	Prepared by:  B. Jensen

	Title
	Signature
	Date

	TD / E&F Process Engineering
	Bob Jensen / Designee
	

	TD / E&F Assembly
	Dan Smith / Designee
	

	TD / E&F Project Engineer
	Bill Robotham / Designee
	

	TD / E&F Fabrication Manager
	John Carson / Designee
	


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

	None
	N/A
	Initial Release
	N/A
	6/2/03

	
	
	
	
	

	A
	3.9
	Increase winding tension to 40%.
	1562
	8/5/03

	
	6.1
	Change Inductance value signs from uH to mH.
	
	

	
	
	Added electrical (Resistance) limits.
	
	

	
	
	Added  sign-off for Inspector(s)
	
	

	
	6.2
	Changed sign-off to Technician(s)
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


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 magnet assembly with green Herculite (Fermi stock 1740-0100) when not being serviced or assembled.

1.8
All Room Cure Epoxy to be applied at an ambient temperature of 65° F.

2.0
Parts Kit List
2.1
Attach the completed Parts Kit List for the Tevatron I AR Trim Coil Winding Assembly 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 Winding Preparation


Completed

3.1
Clean the winding tooling and area around the winding table.



Technician(s)





Date

3.2
Install the AR Trim Coil Conductor (MA-186649) onto the tensioner.

3.3
Install the TeV1 AR Trim Coil winding fixture base fixture (ME-198901) 

onto the Winding Machine.
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3.4
Install Block (MC-198904) 2 ea and Wedge (MD-198905) onto Base
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Plate (ME-198901).




Completed


3.5
Clean the coil center winding shim.  Remove all contaminents, coil winding



residues using approved cleaning methods.


3.6
Install coil center winding shim onto the center winding block.



Note:
Ensure coil center winding shim fits tight to the center winding




block and the shim has no overlaps to itself.
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Technician(s)





Date

3.7
Insulate the base plate of the winding tooling with 1 Layer of .002” adhesive 

backed Kapton Tape.



Technician(s)





Date


Completed

3.8
Connect the Conductor to the winding fixture base plate and leave a 20”  ± ⅛” lead.
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Technician(s)





Date

3.9
Apply tension to the Conductor at 40%.


3.10
Reset the turn counter on the winding table to Zero.



Technician(s)





Date

X
3.11
Verify the Winding Table is set-up correctly and may proceed with coil winding.



Lead Person





Date

[image: image5.png]rFinal Turn prior to
Installation of Hold
Down Clamp




4.0
Winding
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4.1
Wind the Layer #1 (29 Vertical Turns).  Avoid any gaps between adjacent turns.  

Counter should read 29 after this layer.

Note(s):
During the winding process, inspect each layer when completed and each strand while being applied for conductor or insulation damage.  If damaged, contact your supervisor.. As necessary,  tap the conductor using a Teflon stick, NOT A G-10 STICK, to avoid any gaps. If leaving the winding table for an extended period of time, Clamp the Conductor to the Winding fixture and de energize the Tensioner.



Technician(s)





Date

4.2
Wind the Layer #2 (29 Vertical Turns).  Avoid any gaps between adjacent turns.  

Counter should read 58 after this layer.




Counter 






4.3
Wind the Layer #3 (29 Vertical Turns).  Avoid any gaps between adjacent turns.  

Counter should read 87 after this layer.




Counter 






4.4
Wind the Layer #4 (29 Vertical Turns).  Avoid any gaps between adjacent turns.  

Counter should read 116 after this layer.




Counter 






4.5
Wind the Layer #5 (29 Vertical Turns).  Avoid any gaps between adjacent turns.  

Counter should read 145 after this layer.




Counter 






4.6
Wind the Layer #6 (29 Vertical Turns).  Avoid any gaps between adjacent turns.  

Counter should read 174 after this layer.




Counter 






4.7
Wind the Layer #7 (29 Vertical Turns).  Avoid any gaps between adjacent turns.  

Counter should read 203 after this layer.




Counter 






4.8
Wind the Layer #8 (29 Vertical Turns).  Avoid any gaps between adjacent turns.  

Counter should read 232 after this layer.




Counter 






4.9
Wind the Layer #9 (29 Vertical Turns).  Avoid any gaps between adjacent turns.  

Counter should read 261 after this layer.




Counter 






4.10
Wind the Layer #10 (29 Vertical Turns).  Avoid any gaps between adjacent turns.  

Counter should read 290 after this layer.




Counter 








Technician(s)





Date


Completed

4.11
Wind the Layer #11 (29 Vertical Turns).  Avoid any gaps between adjacent turns.  

Counter should read 319 after this layer.




Counter 






4.12
Wind the Layer #12 (29 Vertical Turns).  Avoid any gaps between adjacent turns.  

Counter should read 348 after this layer.




Counter 







4.13
Extend the final conductor turn winding over the start conductor turn.
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Completed


4.14
Install the Lead Forming Block onto the Winding Base Plate.

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4.15
Reverse the direction of the winding and form the lead against the



radius in the bottom of the Hold Down Clamp.



Note:
Coil Leads should exit and align vertically at the same point within the coil.



Technician(s)





Date

5.0
Post Winding
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5.1
Clamp the conductor to the Winding Fixture.


5.2
Clamp the conductor to the Spool.

5.3
De-energize the Tensioner.



Technician(s)





Date

5.4
Remove the Lead Forming Block from the Winding Base Plate.

5.5
Prepare the final turn lead for cutting by marking the lead length at 20”  ± ⅛”.


Technician(s)





Date

X
5.6
Verify the lead is 20”  ± ⅛” and is acceptable for further processing


Lead Person





Date





Completed


5.7
Cut the lead.



Technician(s)





Date


5.8
Place a piece of tape or approved marking methods at the end of the lead 

and record the serial number of this coil.


5.9
Remove the Wedge from the center winding block.



Technician(s)





Date

5.10
Using approved clamping methods,  clamp the coil package on the inside and

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outside where the wedge was removed and both sides of the coil package


Note:
Do not over tighten the clamp to prevent the coil from deforming.

5.11
Remove the Center Block furthest from the conductor leads.

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Completed

5.12
Using approved clamping methods,  clamp the coil package on the inside and


outside where the block was removed and both sides of the coil package

5.13
Remove the remaining Block, and using approved clamping methods, 


clamp the coil package on the inside and outside where the block was 


removed and both sides of the coil package


5.14
Remove the coil from the winding fixture and transport to the coil insulating area.



Caution:
While remove the coil from the winding fixture, ensure the conductor




leads are properly supported.



Technician(s)





Date

6.0
Coil Inspection


6.1
Perform an electrical inspection on the coils and record results below.

	Coil Serial Number
	
	
	
	
	
	

	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	364.5 to 382.5
	m (
	
	
	

	LS @ 1 KHz
	
	For Reference Only
	m H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	m H
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	For Reference Only
	
	
	
	




Inspector(s)





Date


6.2
Cover the coil with approved materials to prevent damage or contamination.



Technician(s)





Date

7.0
Production Complete


7.1
Process Engineering verify that the Tevatron I AR Trim Coil Assembly Traveler (5520-TR-333722) 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





































Tevatron I AR Trim Coil Winding Assembly
Magnet Serial No.
 MERGEFIELD SerialNo - MERGEFIELD ReworkID 










Notes:  MERGEFIELD Notes 
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