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Revision
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Date





A
Major Re-write due to First Edition Procedure Changes.  TRR No. 0490
3-19-96





B
Moved Step(s) 4.2, 4.3 to Step(s) 3.18, 3.19.  Changed to 'Lead' Inspector in Step 4.3.  Changed Step(s) 4.x, 5.x, 6.x to reflect new Tie Bar / Tie Plate installation and welding procedure.  Corrected wording in Step 7.1.  Corrected wording in Step 8.5.  Changed to 'Lead' Inspector in Step 4.4.  Added Step 3.7 to indicate use of Right End Plate for all stacking compressions.  TRR No. 0508
4/11/96





C
Changed all references to stacking rail clearance to .005" as per ME-331587.  Moved feeler gage check from Step 3.17 to Step 4.4.  Changed  clamping screw application in Step 4.1.  Added clamping screw application to Step 4.3.  TRR No. 0521
5/28/96 





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 132" 'C' Magnet 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.



Process Engineering/Designee



Date

3.0
Half Core Stacking

3.1
Remove any weld spatter that is on the Stacking Plate Assembly (ME-331467).  Clean the 

Stacking Plate Assembly (ME-331467), 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).  Clean all the locations that come in contact with 

laminations.


 EMBED Word.Picture.8  


Stacking Fixture End View



Technician(s)





Date

X

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
Acquire and clean the Left End Plate (5520-ME-331588) using KPC 820N (Fermi stock 1920-

0700) and Heavy Disposable Wipers (Fermi Stock 1660-2600 or equivalent) clean all the locations 

that come in contact with laminations.



Technician





Date


3.4
Record the Serial Number of the Left End Plate

Left End Plate Serial Number





Technician





Date


3.5
Place the Left Laminated End Plate (ME-331588) on the Stacking Fixture oriented with the 

machined (chamfered) face of the plate against the fixed end of the Stacking Fixture.



Technician(s)





Date

XX
3.6
Verify the proper orientation of the End Plate.



Crew Chief





Date



Inspector





Date


3.7
Place a four inch (4") stack of Type 'A' laminations next to the Left Laminated End Plate 

(ME-331588) on the Stacking Fixture.



Technician(s)





Date



Note(s):




Stacking will begin and end with 4.0" thick end packs
XX
3.8
Verify that the Left End Plate is against the Stacking Rails.  Use a .005" Feeler Gage.



Stacking Rails
Pass  p   Fail  p 



Crew Chief





Date



Inspector





Date


3.9
Acquire and clean the Right End Plate (5520-ME-331587) using KPC 820N (Fermi stock 1920-

0700) and Heavy Disposable Wipers (Fermi Stock 1660-2600 or equivalent) clean all the locations 

that come in contact with laminations.



Technician





Date


3.10
Record the Serial Number of the Right End Plate.

Right End Plate Serial Number





Technician





Date

X

3.11
Place the Right Laminated End Plate (ME-331587) on the Stacking Fixture oriented with the 


machined (chamfered) face of the plate against the Floating End Plate.  Ensure the End Plate is 


against the Stacking Rails (.005" Max.).



Lead Person





Date


3.12
Using the inspected laminations, continue stacking


 EMBED Word.Picture.8  


132" 'C' Magnet Lamination


 EMBED Word.Picture.8  


Side View of the Stacking Operation



3.12.1
Sequence of Events for the Stacking Operation




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




1)
Pick up six inches (6") of Type 'B' laminations and place the laminations on 



the Stacking Table. Ensure that the laminations are against the Stacking Rails 



(.005" Max. Gap) 



2)
Pick up six inches (6") of Type 'A' laminations and place the laminations on 



the Stacking Table. Ensure that the laminations are against the Stacking Rails 



(.005" Max. Gap) 


Note(s):




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



laminations.  Use of plastic mallet is allowed.



3)
Repeat Steps 1 and 2 for a total of 36" of laminations



Note(s):




Ensure at ALL times that the Right Laminated End Plate (ME-331587) 


is located on the OUTSIDE of the lamination stack adjacent to the 


stacker Floating End Plate.




4)
Compress the stacked laminations.




5)
Inspect the Gap at Stacking Rail (.005" Max.) and Length (Lead Person 



Function).




6)
Inspect the Gap at Stacking Rail (.005" Max.) and Length (Production 



Function).




7)
Release Pressure on the laminations and repeat until completed.



Technician





Date


3.13
Stacking Table



Record the box number of each lamination group in the table below.  Check and verify that each 

pack is against the stacking rail within .005" or less.  Steps requiring QA Inspection are marked 

and the Stacking Operation will not continue past this point until the inspection is performed

Inches from stacker fixed end
Lamination Group Box 
Stacking Rail

Gap 


6"


A (1st 4" pack)

12"


B

18"


A

24"


B

30"


A

36"


B

42"


A

48"


B

54"


A

60"


B

66"


A

72"


B

78"


A

84"


B

90"


A

96"


B

102"


A

108"


B

114"


A

120"


B

126"


A

130"


B (Last 4" pack)



Technician





Date


3.14
When the Laminations are stacked out far enough, install the final four inch (4") pack of Type 'B' 

Laminations.



Technician





Date


3.15
While the stacked laminations are under pressure 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) (131 31/32" to 132 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 3.14 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.

 EMBED Word.Picture.8  


Top View




If any of the measurements do not meet the print tolerances, adjust the 


quantity of the laminations added in Step 3.14 as required to achieve the 


proper length of the stacked half core.


 EMBED Word.Picture.8  


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
131 31/32" to 132 1/32"





2
131 31/32" to 132 1/32"





3
131 31/32" to 132 1/32"





4
131 31/32" to 132 1/32"





5
131 31/32" to 132 1/32"







Technician(s)





Date

X

3.16
Verify that the stacked half core under pressure meets the length requirement of 131 31/32" to 132 


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 .005" feeler gage (Starrett Part No. 667 or equivalent).



Note(s):




If any of the measurements do not meet the print tolerances, adjust the 


quantity of the laminations added in Step 3.14 as required to achieve the 


proper length of the stacked half core.



Lead Person





Date


3.17
While the stacked laminations are under pressure, measure the overall length of the half core in 

four (5) locations (between the End Plate Spacers) using a stick micrometer (Starrett Part No. 128 

or equivalent) and record the measurements (Nominal 131.970" to 132.030").



Note(s):




If any of the measurements do not meet the print tolerances, reinstall 


the hold down fixtures before stack pressure is released.  Then add or 


remove laminations to the last pack and repeat Steps 3.15 and 3.16.

 EMBED Word.Picture.8  


Top View


 EMBED Word.Picture.8  


Viewed from the Fixed End

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


132" ± .030"
Actual
Out of Tolerance
Pass
Fail

Position #1






Position #2






Position #3






Position #4






Position #5








Ensure that the perpendicularity meets the tolerance specified on ME-318643 (.030").



Perpendicularity
Pass
p


Inspector





Date



Crew Chief





Date

XX
3.18
The measurements recorded in Steps 3.17 are acceptable to proceed.



Lead Inspector





Date



Crew Chief





Date

4.0
Tie Bar Installation

4.1
While maintaining the pressure (100 P.S.I. Minimum.) on the Stacked Core, Position the Bottom 

Tie Bar (MB-318651) and Top Tie Bar (MB-318652) .50" ± .06" (or equidistant) from the ends as 

per the 132" 'C' Magnet Half core (5520- ME-318643).  Clamp the Tie Bars in place using clamp 

screws on Stacking fixture.  Position the Side Tie Bars (MB-318650) (Qty. 2) .50" ± .06" 



(or equidistant) from the ends as per the 132" 'C' Magnet Half core (5520- ME-318643).


 EMBED Word.Picture.8  


Cross Section View of the Stacked Core


 EMBED Word.Picture.8  


Top View (On stacking table)



Technician





Date

XX
4.2
Verify the Position of the Bottom Tie Bar (MB-318651), Side Tie Bar (MB-318650) (Qty. 2) and 


Top Tie Bar (MB-318652) .50" ± .06" (or equidistant) from the ends as per the 132" 'C' Magnet 


Half core (5520- ME-318643).



Crew Chief





Date



Inspector





Date


4.3
While maintaining the pressure (100 P.S.I. Minimum) on the Stacked Core, position the Side Plate and 

ensure that it is .50" ± .060" (or equi-distant) from the End of the Half Core as per the 132" 'C' Magnet 

Half Core (5520- ME-318643).  Clamp Tie Bars in place using clamp screws on Stacking fixture.


 EMBED Word.Picture.8  



 EMBED Word.Picture.8  


Top View (On stacking table)



Technician





Date

XX
4.4
Verify the position of the Side Plate and ensure that it is .50" ± .060" (or equi-distant) from the End of the 


Half Core as per the 132" 'C' Magnet Half Core (5520- ME-318643).



Check to ensure that the laminations are in contact with the stacking plate rails using a 


.005" feeler gage (Starrett Part No. 667 or equivalent).



Flatness Check
Pass
p


Lead Person





Date



Inspector





Date


4.5
Mark the Half Core (Top Tie Bar, Bottom Tie Bar, Side Tie Bars and the Side Tie Plate) using 

white chalk indicating the locations of the welds and the lengths of the welds as per the MIR 132" 

'C' Magnet Welding Procedure (5520-ME-318293).  Using Aluminum foil cover all exposed areas 

that may come in contact with the weld spatter resulting in damage.



Technician





Date


4.6
Using weld location and procedure template, weld the Half Core Tie Bars and tie Plate as per the 

MIR 132" 'C' Magnet Half Core print (5520- ME-318643).



Note(s):



Protect all exposed areas that may come in contact with weld spatter 


resulting in damage.


Weldor






Date



Technician





Date

XX
4.7
Visually inspect the welds as per the MIR 132" Welding Procedure (5520-ME-xxxxxx) and the 

132" 'C' Magnet Half Core (5520- ME-318643).



Lead Person





Date



Inspector





Date


4.8
Clean all the welds and remove any weld spatter from the Half Core.



Technician





Date

5.0
Ball Mounts

5.1
Using a tape measure, locate the Ball Mount Tabs (Qty 4) (MB-318058) per the MIR 132" 'C' 

Magnet Half Core Assembly (ME-318643). Tack weld Ball Mount Tabs in place.



Technician





Date



Weldor






Date


5.2
Weld the Ball Mount Tabs as per the MIR 132" Welding Procedure (5520-ME-xxxxxx) and the 

132" 'C' Magnet Half Core (5520- ME-318643).



Note(s):



Protect all exposed areas that may come in contact with weld spatter 


resulting in damage.


Weldor






Date



Technician





Date

XX
5.3
Visually inspect the welds on the Ball Mount Tabs as per the MIR 132" Welding Procedure 


(5520-ME-xxxxxx) and the 132" 'C' Magnet Half Core (5520- ME-318643).



Lead Person





Date



Inspector





Date

XX
5.4
Visually inspect Half Core parting plane (Datum A) for contamination, weld spatter, any 


deformities.



Lead Person





Date



Inspector





Date


5.5
Clean all the welds and remove any weld spatter from the Half Core.



Technician





Date

6.0
Final Inspection
X

6.1
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.


 EMBED Word.Picture.8  


Viewed from the Fixed End

Measurement Position
Dimension

Fixed End
Dimension

Movable End
Overall

Length

1




2




3




4




5






Average




Fixed End Perpendicularity



Note(s):




The difference between any of the measurement positions is not to be 


greater than .015".


Difference of measurement positions 1 and 2 less than .015"
Pass
p
Fail
p


Difference of measurement positions 3 and 4 less than .015"
Pass
p
Fail
p


Difference of measurement positions 1 and 4 less than .015"
Pass
p
Fail
p


Difference of measurement positions 2 and 3 less than .015"
Pass
p
Fail
p


Inspector





Date


6.2
Release the pressure on the Stacked Core and remove all of the tie down clamps.



Technician





Date

X

6.3
Measure the overall length of the half core in five (5) locations using the 132" C-Magnet Half 


Core Angle Inspection Plate (ME-331792).  Record the measurements (Nominal 131.970" to 


132.030") in the table below.



Note(s):




Use the following formula for calculating the length of the half core 


using the 132" C-Magnet Half Core Angle Inspection Plate.

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

Example:

(132.503-(1.0-.5))-.005=131.998
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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
132.503"
1.0"



2
132.503"
1.0"



3
132.503"
1.0"



4
132.503"
1.0"



5
132.503"
1.0"



Measurement Position
Length Limit


Actual Dimension
Pass
Fail
Out of Tolerance

1
131.970 to 132.030"





2
131.970 to 132.030"





3
131.970 to 132.030"





4
131.970 to 132.030"





5
131.970 to 132.030"





Average of 1-5
131.970 to 132.030"







Non-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
p
Fail
p


Difference of measurement positions 3 and 4 less than .030"
Pass
p
Fail
p


Difference of measurement positions 1 and 4 less than .030"
Pass
p
Fail
p


Difference of measurement positions 2 and 3 less than .030"
Pass
p
Fail
p


Inspector





Date

X

6.4
Measure Parting Plane Gap of the Half Core for compliance to the 132" 'C' Magnet Half Core 


(5520- ME-318643). Using Feeler Stock check the entire length of the Half Core.  If the Feeler 


Stock penetrates at least 1 inch, mark that area and continue checking the core.  Remeasure the 


marked (failed) areas and record the maximum gap every 1 inch in the failed area and record the 


measurements in the tables below.  The step in the laminations shall not exceed .005 inch in 3 


inches and a maximum of a .020 inch gap over the entire length.  All results are to be worst case 


readings.
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Cross Section View of the Stacked Core

Location from the Fixed End (Inches)
Amount of Gap
Location from the Fixed End (Inches)
Amount of Gap
Location from the Fixed End (Inches)
Amount of Gap


































































Inspector





Date

XX
6.5
Verify the measurements recorded in Steps 6.3 and 6.4 and ensure that they are acceptable.



Crew Chief





Date



Lead Inspector





Date


6.6
Stamp the Half Core with its serial number and part number as per the 132" 'C' Magnet Half Core 

(5520- ME-318643) and specification (ES-331410), using .25" letters.  The serial number is listed 

at the base of this Traveler.  The stamped serial number and part number is to be located on the 

Side Bars at locations noted below.
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Technician





Date

X

6.7
Verify the stamped serial number on the Half Core to ensure that it is correct and in the proper 


location as per the 132" 'C' Magnet Half Core (5520- ME-318643).



Inspector





Date

7.0
Stage Half Core

7.1
Move half core to staging area using approved lifting equipment and lifting procedures.



Technician





Date

8.0
Production Complete

XXX
8.1
Process Engineering verify that the 132" 'C' Magnet Half Core Stacking Traveler 





(5520-TR-333139) is accurate and complete.  This shall include a review of all steps to ensure that 



all Operations have been completed and signed off.  All Discrepancy Reports/Non Conformance 



Reports, Repair/Rework Forms, Deviation Index and dispositions are reviewed by the Responsible 



Authority for conformance before being approved.



Comments:



Process Engineering/Designee



Date

XXX
8.2
Assembly verify that the 132" 'C' Magnet Half Core Stacking Traveler (5520-TR-333139) is 



accurate and complete.  This shall include a review of all steps to ensure that all Operations have 



been completed and signed off.  All Discrepancy Reports/Non Conformance Reports, 




Repair/Rework Forms, Deviation Index and dispositions are reviewed by the Responsible 



Authority for conformance before being approved.



Comments:



Assembly/Designee




Date

9.0
Attach the Process Engineering "OK to Proceed" Tag on the Half Core.



Process Engineering/Designee



Date

10.0
Proceed to the next major assembly operation -  132" 'C' Magnet Assembly Traveler (5520-TR-333141)

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



Page 
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Coil Type 


FMI 132" 'C' Magnet Core Stacking

Core Serial No.
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_1055591044.unknown

_1055591049.unknown

_1055591051.unknown

_1055591053.unknown

_1055591056.unknown

_1055591057.unknown

_1055591055.unknown

_1055591052.unknown

_1055591050.unknown

_1055591047.unknown

_1055591048.unknown

_1055591046.unknown

_1055591042.unknown

_1055591043.unknown

_1055591041.unknown

