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	N/A
	Initial Release
	N/A
	3/2/95

	
	
	
	
	

	A
	5.2
	changed 116.47" to 116.528” and Incorporated a new table to perform the calculated length
	0340
	4/4/95

	
	
	Changed the core length through out the traveler to 116.030" + .000" - .090" (Step 3.12 use fractions).
	
	

	
	3.5 / 7 / 8
	6” Packs.
	
	

	
	3.7 / 14
	Added Clamping Fixture Assembly ME-318761.
	
	

	
	3.7.8
	Deleted the 32" to 36" measurement.
	
	

	
	
	Incorporated filling the angle plate corners with RTV-157 (MA-274988) before painting.  
	
	

	
	
	
	
	

	B
	3.8
	Deleted alternating the last pack.
	0369
	5/8/95

	
	1.1
	Changed Nitrile Gloves to MA-274981
	
	

	
	5.7
	Changed from angle plate corners to survey holes (8).
	
	

	
	
	
	
	

	C
	3.12
	Changed limit to 115 31/32" to 116 1/32".
	0387
	7/24/95

	
	3.15
	Changed limit to 115.964" to 116.030".
	
	

	
	
	
	
	

	D
	3.15
	deleted record the total number of laminations used.
	0407
	8/29/95

	
	
	
	
	

	E
	4.1
	Chase the holes in the Angles with a 1/4 X 20 Tap.  
	0431
	10/2/95

	
	
	
	
	

	F
	3.0
	Changed Pack length to 3”.
	1395
	4/2/02

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


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.  For handling of the laminations during the stacking operation Nitrile Rubber Gloves (MA-274981 or equivalent) may be used.

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 core assembly with green Herculite (Fermi stock 1740-0100) when not being serviced or assembled.  Completed cores are to be stored in the core staging area.

2.0
Parts Kit List
2.1
Attach the completed Parts Kit List for the 116" Quadrupole Lower Half Core Stacking 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.  Ensure that the Laminations are clean and oil free.

Note(s):

Ensure that only Die #4 Laminations and Die #3 End Plates are to be used.

Die #4 Laminations have a double witness notch one side and a single witness notch on the opposite side.

Die #3 End Plates should have the Part Number stamped on them.
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Process Engineering/Designee



Date

3.0
Half Core Stacking
3.1
Clean the Stacking Plate Assembly (ME-274622), fixed end plate and the moveable end plate of the screw stacker using KPC 820N (Fermi stock 1920-0700) and Heavy Disposable Wipers (Fermi Stock 1660-2600) or equivalent.

Technician(s)





Date


3.2
Verify that all the areas that will come in contact with the end plates and the laminations have been cleaned and are ready for stacking.



Lead Person





Date

3.3
Place a Die #3 End Plate (ME-318619) on the Stacking Fixture oriented with the machined (chamfered) face of the plate against the fixed end of the Stacking Fixture.



Technician(s)





Date


3.4
Verify the proper orientation of the End Plate.



Crew Chief





Date



Inspector





Date

3.5
Stack the first 4 sets of 3” packs (approx. 200 lams) stack of laminations, alternating the double witness notch every 3" pack (approx. 50 lams) on the stacking rail, with the first 3" pack double witness notch on the right side of the stacker.  



Technician(s)





Date

3.6
Seat the laminations from the right side against the stacking rail.  



Technician(s)





Date

3.7
Adjust the End Plate using the end plate adjustment screws located on the stacking fixture.  The End Plate is to be centered with the stacked laminations.  

Note(s):

Once positioned, tighten the end plate adjustment screws to hold the End Plate in position.



Technician(s)





Date


3.8
Verify that the End Plate is clamped into the proper position.



Lead Person





Date

3.9
Operate the Screw Stacker as per the Screw Stacker (FNAL Number 13079) Operation Procedure (OP-318839).  Set the stacker clutch speed to 2.5.  Complete the table on the following page for each completed stack.  Since Stack 1 was placed on the stacker in step 3.5, start with sequence number 3.

Sequence of Events for the Stacking Operation

(Systematic Stacking Procedure used for all subsequent packs of Laminations).

1)
Deactivate the Magnetic Hold Down System.  Release the stacker pressure.

2)
Stack a 12" (approx. 200 lams) stack of laminations, alternating the double witness notch every 3" pack (approx. 50 lams), on the stacking plate rail.  Ensure that the laminations are seated from the right side against the stacking rail.

3)
Compress the stacked laminations and back the moveable end off slightly.  Tap the laminations against the stacking plate rails.

Note(s):

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

4)
Activate the Magnetic Hold Down System.

5)
Compress the stacked laminations.

6)
Inspect the flatness between the laminations and the stacking plate rails .002" max. gap.

7)
Inspect for gaps between the alternating packs of laminations.(.005" should not penetrate more than 1", if this condition exists report it to your supervisor)
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8)
Repeat steps 1 through 7 for all subsequent stacks.  Before installing the next 12" stack of laminations install and tighten down the Clamping Fixture Assembly (ME-318761).

	Stack Number
	RF Number
	Technician Signature
	Date

	1

(Stacked in Step 3.5)
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	


Technician(s)





Date

3.10
Add additional laminations until the desired length is achieved, alternating the witness notch as required to maintain equal length, squareness and perpendicularity.

Technician(s)





Date

3.11
Insert the Die #3 End Plate (ME-318619) on the Stacking Fixture oriented with the machined (chamfered) face of the plate facing away from the stacked laminations.  Adjust the End Plate using the end plate adjustment screws located on the stacking fixture.  The End Plate is to be centered with the stacked laminations.  Once positioned, tighten the end plate adjustment screws to hold the 
End Plate in position.

Technician(s)





Date

3.12
Engage the Screw Stacker Magnetic Hold Down then compress the laminations as per the Screw Stacker (FNAL Number 13079) Operation Procedure (5525-OP-318839).  Ensure that the laminations are in contact with the stacking plate rails using a .002" feeler gage


 (Starrett Part No. 667) or equivalent.



Note(s):

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

Technician(s)





Date

3.13
While the stacked laminations are under pressure with the magnetic hold down energized and the hold down clamps in place, measure the overall length of the half core in four (4) locations using a Steel Measuring Tape (Starrett Cat. No. W530F-50 or equivalent) (115 31/32" to 116 1/32"), refer to the figure below.  All four lengths are to be equal within 1/32".  Adjust the quantity of the laminations added in Step 3.7 as required to achieve the proper length of the stacked half core.

Note(s):

The left side of the half core is defined as follows; Standing, facing the fixed end of the half core puts the left side on your left.
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Top View

If any of the measurements do not meet the print tolerances, add or remove laminations to the last pack and repeat Steps 3.8 through 3.12.
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Viewed from the Fixed End

All 4 length measurements are to be equal within 1/32"

	Measurement Position
	Length Limit
	Actual Dimension
	Pass
	Fail
	Out of Tolerance

	1
	115 31/32" to 116 1/32"
	
	
	
	

	2
	115 31/32" to 116 1/32"
	
	
	
	

	3
	115 31/32" to 116 1/32"
	
	
	
	

	4
	115 31/32" to 116 1/32"
	
	
	
	




Technician(s)





Date


3.14
Verify that the stacked half core under pressure meets the length requirement of 115 31/32" to
 116 1/32".  All four lengths are to be equal within 1/32".  Check to ensure that the laminations are in contact with the stacking plate rails using a .002" feeler gage (Starrett Part No. 667 or equivalent).

Note(s):

If any of the measurements do not meet the print tolerances, add or remove laminations to the last pack and repeat Steps 3.8 through 3.13.


Inspector





Date

3.15
Remove the Clamping Fixture Assembly (ME-318761).



Technician(s)





Date


3.16
While the stacked laminations are under pressure with the magnetic hold down energized and the Hold Down Clamps removed, measure the overall length of the half core in four (4) locations (between the End Plate Spacers) using a stick micrometer (Starrett Part No. 128 or equivalent) and record the measurements (Nominal 115.964" to 116.030").

Top View
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Viewed from the Fixed End

	Measurement Position
	Length Limit
	Actual Dimension
	Pass
	Fail
	Out of Tolerance

	1
	115.964" to 116.030"
	
	
	
	

	2
	115.964" to 116.030"
	
	
	
	

	3
	115.964" to 116.030"
	
	
	
	

	4
	115.964" to 116.030"
	
	
	
	


Ensure that the perpendicularity meets the tolerance specified on ME-331033 (.030").

Perpendicularity

Pass

Check the Squareness of the half core using a Steel Measuring Tape



 (Starrett Cat. No. W530F-50 or equivalent), both measurements are to be equal within 1/32".
 The End Plates are to be part of this measurement.
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Top View

	Dimension A
	
	

	Dimension B
	
	

	Subtract A from B
	
	Equal to or less than 1/32"




Squareness

Pass

Check to ensure that the laminations are in contact with the stacking plate rails using a .002" feeler gage (Starrett Part No. 667 or equivalent).



Flatness Check

Pass



Inspector





Date

4.0
Welding Procedure
Note(s):

At no time during the following steps is the Stacker or the Spider to have the pressure released.
4.1
Chase the holes in the 116" Angles (ME-274770) (Qty. 2) with a 1/4 X 20 Tap.  Clean the 116" Angles using KPC 820N (Fermi stock 1920-0700) and Heavy Disposable Wipers


 (Fermi Stock 1660-2600 or equivalent).



Technician(s)





Date

4.2
Using the crane and a BM 55 Lifting Magnet 0-5, 500 Lbs. (O.S. Walker Co. Inc. Part Number AXM-6403 or equivalent) carefully position and clamp one of the 116" Angles (ME-274770) on the half core centered longitudinally (± 1/32") in accordance with ME-331033.  Position and clamp the remaining 116" Angle (ME-274770) on the opposite side of the half core, centered longitudinally (± 1/32") in accordance with ME-331033.



Technician(s)





Date

4.3
Protect the table and the areas of the core that are not to be welded with Anti-Spatter

 (DF-400 by Dyna Flux).



Technician(s)





Date

4.4
Layout the welding pattern on the angle plates in accordance with the 116" Quadrupole Half Core Welding Procedure (5520-ES-333102) and drawing ME-331033 with a white marker

 (Fermi stock 1360-0720 or equivalent).



Technician(s)





Date


4.5
Verify the welding pattern layout on the stacked half core per the 116" Quadrupole Half Core Welding Procedure (5520-ES-333102) and drawing ME-331033.



Lead Person





Date

4.6
Using the crane attach the Quadrupole Hydraulic Hold Down Fixture (Spider) (ME-210038) to the Stacking Table.  Attach the Ener-Pac hydraulic lines and align the Hold Down Fixture with the 116" Angles.  Energize the Hydraulic Hold Down Fixture in accordance with the Quadrupole Hydraulic Hold Down Fixture Operation Procedure (5525-OP-318840) and pressurize the system (1000 psi max.) until the gap between the angle edges and the laminations is less than .005".

Add the Angle Shim (MB-318781) to the Angle Plates at the edges that contact the laminations as necessary to maintain a gap of less than .005" when pressure is applied.  Indicate on the diagram below where shims where used.
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Viewed from the Fixed End of the Stacker

Note(s):

Do not exceed 1000 psi on the Quadrupole Hydraulic Hold Down Fixture (Spider) (ME-210038).  Ensure that the cylinders are contacting the 
apex of the angles.
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Technician(s)





Date


4.7
Measure the position of the angles and record the measurements below.  The Fixed End and Moveable End measurements are to be equal ± 1/32".  Ensure that the gap between the angle edges and the laminations is less than .005" (Starrett Part No. 667 or equivalent).

Note(s):

The angles are to be placed equidistant longitudinally on the half core.

At no time during the following steps is the Stacker or the Spider to have the pressure released.
	Right Side

	Fixed End
	

	Moveable End
	


Right Side Angle Plate - Equidistant Longitudinally ± .030"
Pass

Right Side Gap between the angle edges and the laminations is less than .005".  Record the actual dimension and location from the fixed end if the measurement fails.

Pass

Fail









Maximum Dimension

Position in inches from Fixed End

	Left Side

	

	Fixed End
	

	Moveable End
	


Left Side Angle Plate - Equidistant Longitudinally ± .030"
Pass

Left Side Gap between the angle edges and the laminations is less than .005".  Record the actual dimension and location from the fixed end if the measurement fails.

Pass

Fail









Maximum Dimension

Position in inches from Fixed End



Inspector





Date



Crew Chief





Date

4.8
Weld the half core in accordance with 116" Quadrupole Half Core Welding Procedure

 (5520-ES-333102) and drawing ME-331033.



Weldor






Date



Technician(s)





Date

4.9
Release the pressure from the Quadrupole Hydraulic Hold Down Fixture (Spider).  Release the pressure from the Stacking Table.  Disconnect the Ener-Pac hydraulic lines.  Disconnect the Quadrupole Hydraulic Hold Down Fixture (Spider) (ME-210038) from the Stacking Table.  Using the crane remove the Quadrupole Hydraulic Hold Down Fixture (Spider) (ME-210038) from the Stacking Table.



Technician(s)





Date

4.10
Position the Magnet Mounting Feet (MA-318714) (Qty. 2) and the Single Point Magnet Mounting Foot (MB-318715) on the half core using the Mounting Foot Locating Fixture (ME-318727).



Technician(s)





Date


4.11
Verify the position of the Magnet Mounting Feet (MA-318714) (Qty. 2) and the Single Point Magnet Mounting Foot (MB-318715) on the half core using the Mounting Foot Locating Fixture (ME-318727).



Lead Person





Date

4.12
Weld the Magnet Mounting Feet (MA-318714) (Qty. 2) and the Single Point Magnet Mounting Foot (MB-318715) on the half core in accordance with ME-331033.



Weldor






Date



Technician(s)





Date

4.13
Remove the Mounting Foot Locating Fixture (ME-318727).



Technician(s)





Date

4.14
Stamp the half core serial number (indicated at the base of this traveler) in 1/4 inch high characters at the fixed end of the core as shown on drawing ME-331033.
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Technician(s)





Date

4.15
Remove all weld spatter and clean the Welded Half Core Assembly using KPC 820N

 (Fermi stock 1920-0700) and Heavy Disposable Wipers (Fermi Stock 1660-2600 or equivalent).



Technician(s)





Date


4.16
Visually check the half core for excessive weld spatter and that the half core serial number was stamped properly.



Lead Person





Date

5.0
Post Weld Inspection


5.1
Using feeler gages (Starrett Part No. 667 or equivalent) measure and record the gap between the fixed end of the half core and the fixed end plate of the stacker.
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Viewed from the Fixed End

	Measurement Position
	Actual Dimension

	1
	

	2
	

	3
	

	4
	

	5
	


Fixed End Perpendicularity

Note(s):

The difference between any of the measurement positions are not be greater than .030".
Difference of measurement positions 1 and 2 less than .030"
Pass

Fail


Difference of measurement positions 3 and 4 less than .030"
Pass

Fail

Difference of measurement positions 1 and 4 less than .030"
Pass

Fail

Difference of measurement positions 2 and 3 less than .030"
Pass

Fail



Inspector





Date


5.2
Measure the overall length of the half core in five (5) locations using the Quadrupole Half Core Angle Inspection Plate (SK-331080).  Record the measurements (Nominal 115.940" to 116.030") in the table below.

Note(s):

Use the following formula for calculating the length of the half core 
using the Quadrupole Half Core Angle Inspection Plate.

Fixed End Plate to the Inspection Plate Face - (1.0 - Micrometer Reading) - Lead End Step 5.1 = Length

Example:

(116.528-(1.0-.5))-.005=116.023
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Viewed from the Fixed End

	Measurement Position
	Fixed End Plate to the Inspection Plate Face
	Micrometer Span
	Micrometer Reading
	Fixed End Gap

Step 5.1

	1
	116.528"
	1.0"
	
	

	2
	116.528"
	1.0"
	
	

	3
	116.528"
	1.0"
	
	

	4
	116.528"
	1.0"
	
	

	5
	116.528"
	1.0"
	
	


	Measurement Position
	Length Limit
	Actual Dimension
	Pass
	Fail
	Out of Tolerance

	1
	115.940" to 116.030"
	
	
	
	

	2
	115.940" to 116.030"
	
	
	
	

	3
	115.940" to 116.030"
	
	
	
	

	4
	115.940" to 116.030"
	
	
	
	

	5
	115.940" to 116.030"
	
	
	
	

	Average of 1-5
	115.940" to 116.030"
	
	
	
	


Non-Fixed End Perpendicularity

Note(s):

All of the measurement positions are to be with in .030" of each other.
Difference of measurement positions 1 and 2 less than .030"
Pass

Fail

Difference of measurement positions 3 and 4 less than .030"
Pass

Fail

Difference of measurement positions 1 and 4 less than .030"
Pass

Fail

Difference of measurement positions 2 and 3 less than .030"
Pass

Fail



Inspector





Date


5.3
Check the flatness of the half core at the End Plates and the weld locations using a feeler gage (Starrett Part No. 667 or equivalent) (.008" max.).  Record only out of tolerance conditions in the table below and on the half core using a 3M Scotch Code SMP Marking Pen


 (Fermi stock 1150-1760 or equivalent).
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	Out of Tolerance

(Greater than .008")
	Location from Fixed End (Inches)
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	Out of Tolerance

(Greater than .008")
	Location from Fixed End (Inches)

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Inspector





Date

6.0
Production Complete


6.1
Process Engineering verify that the FMI Quadrupole 116" Die #4 Lower Half Core Stacking Traveler (5520-TR-318897) 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

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


FMI Quadrupole 116" Lower Half Core Stacking
Core Serial No.
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_1041946386.unknown

_1041946392.unknown

_1041946394.unknown

_1041946396.unknown

_1041946397.unknown

_1041946395.unknown

_1041946393.unknown

_1041946390.unknown

_1041946391.unknown

_1041946389.unknown

_1041946384.unknown

_1041946385.unknown

_1041946381.unknown

