TS / Conventional Magnet Facility

Specification # 5520-TR-318907

September 29, 1993

Rev. C


f
Fermi National Accelerator Laboratory

Batavia, Il 60510

160" C/D HALF CORE ASSEMBLY TRAVELER

FOR THE

MAIN INJECTOR DIPOLE MAGNETS

(Using the Hydraulic Stacker 5525-ME-318091)

C/D WELDED UPPER HALF CORE 5520-ME-274921

C/D WELDED LOWER HALF CORE 5520-ME-318056

Prepared by:
W. L. Isiminger / T. Skweres

Approved by:
















TS / CMF QA/QC Manager





Date
Approved by:
















TS / CMF Production Manager




Date
Approved by:
















TS / Main Injector Magnet Project Engineer



Date

Approved by:
















TS / CMF Group Leader





Date

Approved by:
















TS / Main Injector Magnet Project QA/QC Manager
 

Date

Approved by:
















TS / Main Injector Magnet Project Manager



Date

Approved by:
















AD / Main Injector Magnet Liaison Project Physicist


Date
Revision
Revision Description
Date





A
Changed Concave to Convex in Steps 4.4, 4.10, 4.11, 4.22.  Changed QA Inspection to 48 inch intervals, incorporated an additional measurement Step 4.12 at 138 inches.  Changed Step 4.11 to 96 inch.  Deleted extra data line from Steps 4.13 and 4.23.  Changed the data table in Step 6.4 to reflect Fixed End, Floating End and Convex and Concave Side.  Remove the Calculated Perpendicularity in Step 6.4.  Shaded Inches from the Left End Pack area in Step 4.7.  RR No. 0013

Deleted all blanks for Calibrated Instrument Serial Numbers Steps 4.4, 4.10, 4.11, 4.12, 4.22, 6.2, 6.4.  RR No. 0015

Changed Step 6.3 to read; Using .006 inch Feeler Stock check the entire length of the Half Core while the core is loaded with 1/2 ton/ft length.  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 .003 inch in 3 inches.

Moved Step 4.20 Calculated Weight to after 4.24 Prior to Welding Approval.  Removed the Serial Number Requirement for the Top Plate Step 4.16 and the Side Bars Step 4.18.

RR No. 0017

Changed as per EO 516: Steps 4.17 and  4.17.1 changed Top Plate position from .312 to .325 and 2.779 to 3.66 and changed the reference point from the top of the chamfer to the 90° alignment notch in the center of the Concave Side chamfer.  Steps 4.19 and 4.19.1 changed Side Bar position from .312 to .325.  Step 5.6 changed the center Ball Tab position from .084 from center to 13.38 from the top of the chamfer to the 90° alignment notch in the center of the Concave Side chamfer.  Changed the Concave Side Ball Tab from 2.250 to 3.38 and changed the reference point from the top of the chamfer to the 90° alignment notch in the center of the Concave Side chamfer.  Added the Convex Side Ball Tab to be 20.000 ± .030 from the Concave Side Ball Tab.  RR No. 0019
5/18/93





B
Incorporated a new step to clean the excess welds and weld spatter after Step 5.9.

RR No. 0021

Changed the reference point in Step 5.6 of 88.00 for the Concave and Convex Side Ball Tabs from the Fixed End Pack to the Fixed End Center Ball Tab.  RR No. 0023
6/1/93





C
Incorporated Dipole to the footer.  Delete the time at all sign offs.  Changed the final sign off Section 7.0 to match the current template as developed in the 160" Coil Insulation Traveler.  Changed the note in Step 5.11 to reflect the depiction on the applicable drawing.  Incorporated a check of the sagitta Step 6.5.  RR No. 0026
9/29/93






Ensure appropriate memos and specific instructions are placed with the Traveler before issuing 
the Sub Traveler Binder to Production.




1)
Stacking Program (To be provided in memo from the Accelerator Division).




Note(s):




The Serial Number on the Stacking Program must match the Half Core that is 



to be built.




2)
MIR 160" / 160" Welding Procedure (5520-ME-318293)




3)
160" Half Core Drawing, ensure that the drawing is legible.





p
160" C/D Welded Upper Half Core 5520-ME-274921
Rev.






p
160" C/D Welded Lower Half Core 5520-ME-318056
Rev.





4)
Bill of Materials




5)
Shop Order

















CMF QA/QC Manager





Date

1.0
General Notes

1.1
White (Lint Free) Gloves (Fermi Stock 2250-1800) or Knit, Plastic Dot, Gloves




for women (Fermi Stock 2250-1850), for men (Fermi Stock 2250-1855) 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, full last name and the 


Employee I.D. Number.  All entries in the Travelers are to be in black ink.


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
Any and all data, signatures or written notes shall be legible by others.


1.6
To determine the Half Core Fixed End, stand Concave Side while the Core sits on its Parting Plane, the 


Fixed End is located to your left.  The Sagitta Bar is on the Convex Side and the Control Panel is on the 


Concave Side of the Core.

2.0
Materials

2.1
Consumables



2.1.1
Consumables used in the assembly of the 160" MIR Half Cores shall be listed in the





step that requires that item.  Refer to the Bill of Materials in the Half Core Sub Traveler Binder





or obtain a copy from Info. Systems.

XX
2.2
Half Core Laminations 5520-ME-274020 (Qty. Approx. 2580)



2.2.1
Perform a visual inspection of the Laminations when received from Component Storage.  This 



inspection shall include but not be restricted to the following;





Ensure that the Laminations are free of nicks, burrs and rust.  If any Laminations have nicks, burrs 



and rust do not use them.  Mark the Laminations with a permanent marker (Box No., Heat No., 



Slit and RF No.).





Referring to the Stacking Program and the information on the boxes received, complete the table 



below, ensure that the quantity received is the quantity required.

Box #
Color Code
Heat #
Coil #
Slit
Amount
Part #/Rev.
RF #
Die #
Type

1










2










3










4










5










6










7










8










9










10












2.2.2
Record the total amount of laminations contained in each box by measuring the total height of all 



the laminations in the box to the nearest ± 1/16".  Compare this total height to the Stacking 



Program.

Box #
Total Height of the Laminations Contained in the Box (inches)

1


2


3


4


5


6


7


8


9


10


















CMF Crew Chief






Date





Verify that the above tables are complete and correct.





Place all documentation or tags from Material Control that accompanied the Half Core 




Laminations in the Sub Traveler Binder.



Comments:

















CMF QA/QC Inspector





Date

XX
2.3
Incoming End Pack Inspection



2.3.1
Left End Pack 5520-MD-318166 (Qty. 1)





Perform a visual inspection of the Left End Pack when received from Component Storage.  This 



inspection shall include but not be restricted to the following;





Ensure that the Left End Pack is free of nicks, burrs and rust.





Ensure that no delaminating of the End Pack has occurred.





Record the End Pack Part Number and Serial Number stamped on the End Pack to be used in the 



table below.

Left End Pack Part Number/Serial Number



















CMF Crew Chief






Date





Ensure all documentation or tags that accompanied the Left End Pack are located in the QA/QC





Office.





Ensure the serial number corresponds with Incoming Inspections paperwork.
p


Comments:

















CMF QA/QC Inspector





Date

XX

2.3.2
Right End Pack 5520-MD-318167 (Qty. 1)





Perform a visual inspection of the Right End Pack when received from Component





Storage.  This inspection shall include but not be restricted to the following;





Ensure that the Right End Pack is free of nicks, burrs and rust.





Ensure that no delaminating of the End Pack has occurred.





Record the End Pack Part Number and Serial Number stamped on the End Pack to be used in the 



table below.

Right End Pack Part Number/Serial Number



















CMF Crew Chief






Date





Ensure all documentation or tags that accompanied the Right End Pack are located in the QA/QC





Office.





Ensure the serial number corresponds with Incoming Inspections paperwork.
p


Comments:

















CMF QA/QC Inspector





Date

3.0
Hydraulic Stacker (5525-ME-318091)


3.1
Refer to the Hydraulic Stacker Operation Procedure (5520-OP-318909) for operation of the Hydraulic 


Stacker.




Note(s):




Ensure that only Trained/Approved Operators use the equipment.

3.2
Complete the Hydraulic Stacker Operation Procedure Log located on the Hydraulic Stacker.

















Approved Hydraulic Stacker Operator




Date


3.3
Place the Core Stacking Spacer (5525-MD-318068) on the Hydraulic Stacker (5525-ME-318091).

















Approved Hydraulic Stacker Operator




Date

X
3.4
Clean the Stacking Table and Rails to ensure that it is free of nicks, burrs and foreign material.  Visually 


inspect the Stacker for any tooling damage (Rollers, Rams, Fixed Plate, Pusher Plate).  Visually check the 


hydraulic system for any abnormal leaks.

















Approved Hydraulic Stacker Lead Person



Date

4.0
Stacking


4.1
Acquire and clean the Left End Pack (5520-MD-318166) with Isopropyl Alcohol




(Fermi Stock 1920-0300) and Heavy Duty Scott Wipers (Fermi Stock 1660-2600).

















CMF Technician






Date

XX

4.1.1
Verify and record the Serial Number of the Left End Pack, the serial number should match the 



serial number recorded in Step 2.3.1.






Left End Pack Serial Number :



















CMF Crew Chief






Date

















CMF QA/QC Inspector





Date

X
4.2
Place the Left End Pack (5520-MD-318166) on the scale and record the actual weight below and in the table 


in Step 4.6.  Place the End Pack in position on the Stacking Table with the nibbled end against the Core 


Stacking Spacer (5525-MD-318068).  Ensuring the End Pack is against the Stacking Rails (.002" Max.), 


Sagitta Bar (.005" Max.) and the Core Stacking Spacer.






Left End Pack Weight


LBS.




Record the Serial Number of the Scale used to measure the above data.

Scale Serial Number :







Note(s):




The Scale used for this measurement is to be the same scale used throughout 



the entire stacking process.
















CMF Lead Person






Date


4.3
Place 800 ± 50 psig or 24,000 Lbs. Max. on the Left End Pack.  Energize the Magnetic Hold Down 


System.  Install the Top Tie Down Clamp on the Left End Pack.

















Approved Hydraulic Stacker Operator




Date

XX
4.4
Verify that the Left End Pack is against the Stacking Rails and the Sagitta Bar.  Use a .002" Feeler Gage 


for the Stacking Rails and .005" Feeler Gage for the Sagitta Bar.




Stacking Rails
Pass
p
Fail
If fail have the Technicians correct the condition before 







proceeding onto the next step.




Sagitta Bar
Pass
p
Fail
If fail have the Technicians correct the condition before 







proceeding onto the next step.




Measure the Left End Pack perpendicularity (to the Stacking Rails (.015" Max.).  Measurements are to 


be taken on each side at the top and bottom of the Left End Pack using a Stick Micrometer.  Record the 


pressure (800 ± 50 psig or 24,000 Lbs. Max.) at the start and conclusion of the measurements in the table 


below.

Cylinder Location
Starting Pressure (PSIG)
Final Pressure (PSIG)

Convex Side (East)



Center



Concave Side (West)




 EMBED Word.Picture.8  




Comments:

















CMF Crew Chief






Date

















CMF QA/QC Inspector





Date


4.5
Using the inspected laminations, begin by reading the Stacking Program associated with this core.




4.5.1
Sequence of Events for the Stacking Operation





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

X



1)
Stack 48 inches of laminations as per the Stacking Program.  Weigh each chunk of 50 




laminations prior to placing the laminations on the Stacking Table.  Record the weight,




lamination box number and color code and orientation of the chunk in the table provided 




in Step 4.6.






Ensure that the laminations are against the Stacking Rails (.002" Max. Gap) and the 




Sagitta Bar (.005" Max.) (Lead Person Function).





2)
Energize the Magnetic Hold Down System.





3)
Compress the laminations stacked with 800 ± 50 psig or 24,000 Lbs. Max.

X



4)
Inspect the Gaps (Stacking Rails .002" Max., Sagitta Bar .005" Max.) and Length 




(Lead Person Function).

XX



5)
Inspect the Gaps (Stacking Rails .002" Max., Sagitta Bar .005" Max.) and Length 






(QA Function).





6)
Install Top Tie Down Clamps and Side Pusher Bars.





7)
Release Pressure on the laminations and repeat until completed with the Stacking 




Program.

X
4.6
Stacking Table




Record the weight, lamination box number and color code and orientation of the chunk in the table below.  


Steps requiring QA Inspection are marked and the Stacking Operation will not continue past this point until 


the inspection is performed.  The same scale is to be used for all weighing of the components in this Half 


Core Assembly.

Inches from

Left End Pack
Chunk Color
Weight

(Lbs.)
Chunk Box and

Orientation + / -
Lead Person Signature
QA Inspection

Required

Left End Pack




Step 4.4

3"






6"






9"






12"






15"






18"






21"






24"






27"






30"






33"






36"






39"






42"






45"






48"




Step 4.10

51"






54"






57"






60"






63"






66"






69"






72"






75"






78"






81"






84"






87"






90"






93"






96"




Step 4.11

99"






102"






X
4.6
Stacking Table (continued)

Inches from

Left End Pack
Chunk Color
Weight

(Lbs.)
Chunk Box and

Orientation + / -
Lead Person Signature
QA Inspection

Required

105"






108"






111"






114"






117"






120"






123"






126"






129"






132"






135"






138"




Step 4.12

X
4.7
Stacking Table for the Adjustment Laminations




At this point it will be necessary to add laminations prior to the Right End Pack.  Chunks will may not 


have 50 laminations so it will be required to record the number of laminations in each chunk.  All lines in 


this table may not be used, usage will depend on the Stacking Program.  With the Right End Pack in place 


the nominal length should be 160.150 ± .030 inches.  Whenever picking laminations from a box, ensure 


that half of the laminations selected are inverted.

Inches from

Left End Pack
Chunk Color
Number of Laminations in the Chunk
Weight

(Lbs.)
Chunk Box and

Orientation + / -
Lead Person Signature
QA Inspection

Required

























































































































































































































Right End

Pack





Step 4.9

Top Plate





Step 4.17

Convex

Side Bar





Step 4.19

Concave

Side Bar





Step 4.19

Ball Tabs





Step 4.20


4.8
When the Laminations are stacked out far enough, acquire and clean the Right End Pack (5520-MD-318167) 


with Isopropyl Alcohol (Fermi Stock 1920-0300) and Heavy Duty Scott Wipers (Fermi Stock 1660-2600).

















CMF Technician






Date

XX

4.8.1
Verify and record the Serial Number of the Right End Pack, the serial number should match the 



serial number recorded in Step 2.3.2.






Right End Pack Serial Number :



















CMF Crew Chief






Date

















CMF QA/QC Inspector





Date

X
4.9
Place the Right End Pack (5520-MD-318167) on the scale and record the actual weight below and in the 


table in Step 4.7.  Place the End Pack in position on the Stacking Table with the nibbled end against the 


Floating End Plate.  Ensuring the End Pack is against the Stacking Rails (.002" Max.), Sagitta Bar 


(.005" Max.) and the stacked laminations.






Right End Pack Weight


LBS.




Record the Serial Number of the Scale used to measure the above data.

Scale Serial Number :




















CMF Lead Person






Date

XX
4.10
48 Inch Measurement




Verify that the stacked laminations are against the Stacking Rails and the Sagitta Bar.  Use a .002" Feeler 


Gage for the Stacking Rails and .005" Feeler Gage for the Sagitta Bar.




Stacking Rails
Pass
p
Fail
If fail have the Technicians correct the condition before 







proceeding onto the next step.




Sagitta Bar
Pass
p
Fail
If fail have the Technicians correct the condition before 







proceeding onto the next step.




Measure the stacked laminations for perpendicularity (to the Stacking Rails (.015" Max.) as per the 160" 


Upper Half Core (5520- ME-274921) or the 160" Lower Half Core (5520-ME-318056).  Measurements are 


to be taken using a Depth Micrometer and the Inspection Angle Plate (5520-MD-318219) at the locations 


marked on the Stacking Table.  Record the pressure (800 ± 50 psig or 24,000 Lbs. Max.) at the start and 


conclusion of the measurements in the table below.  The calculated length is for reference only, there is no 


length criteria at this point.

Cylinder Location
Starting Pressure (PSIG)
Final Pressure (PSIG)

Convex Side (East)



Center



Concave Side (West)




 EMBED Word.Picture.8  


Micrometer Reading - (.872" + any Parallel Blocks used) + Pin Location on the Stacking Table = Calculated Length
Verify that the Stacking Program is followed and the tables are correct.


Comments:

















CMF Crew Chief






Date

















CMF QA/QC Inspector





Date

XX
4.11
96 Inch Measurement




Verify that the stacked laminations are against the Stacking Rails and the Sagitta Bar.  Use a .002" Feeler 


Gage for the Stacking Rails and .005" Feeler Gage for the Sagitta Bar.




Stacking Rails
Pass
p
Fail
If fail have the Technicians correct the condition before 







proceeding onto the next step.




Sagitta Bar
Pass
p
Fail
If fail have the Technicians correct the condition before 







proceeding onto the next step.




Measure the stacked laminations for perpendicularity (to the Stacking Rails (.015" Max.) as per the 160" 


Upper Half Core (5520- ME-274921) or the 160" Lower Half Core (5520-ME-318056).  Measurements are 


to be taken using a Depth Micrometer and the Inspection Angle Plate (5520-MD-318219) at the locations 


marked on the Stacking Table.  Record the pressure (800 ± 50 psig or 24,000 Lbs. Max.) at the start and 


conclusion of the measurements in the table below.  The calculated length is for reference only, there is no 


length criteria at this point.

Cylinder Location
Starting Pressure (PSIG)
Final Pressure (PSIG)

Convex Side (East)



Center



Concave Side (West)




 EMBED Word.Picture.8  


Micrometer Reading - (.872" + any Parallel Blocks used) + Pin Location on the Stacking Table = Calculated Length
Verify that the Stacking Program is followed and the tables are correct.
















CMF Crew Chief






Date

















CMF QA/QC Inspector





Date

XX
4.12
138 Inch Measurement




Verify that the stacked laminations are against the Stacking Rails and the Sagitta Bar.  Use a .002" Feeler 


Gage for the Stacking Rails and .005" Feeler Gage for the Sagitta Bar.




Stacking Rails
Pass
p
Fail
If fail have the Technicians correct the condition before 







proceeding onto the next step.




Sagitta Bar
Pass
p
Fail
If fail have the Technicians correct the condition before 







proceeding onto the next step.




Measure the stacked laminations for perpendicularity (to the Stacking Rails (.015" Max.) as per the 160" 


Upper Half Core (5520- ME-274921) or the 160" Lower Half Core (5520-ME-318056).  Measurements are 


to be taken using a Depth Micrometer and the Inspection Angle Plate (5520-MD-318219) at the locations 


marked on the Stacking Table.  Record the pressure (800 ± 50 psig or 24,000 Lbs. Max.) at the start and 


conclusion of the measurements in the table below.  The calculated length is for reference only, there is no 


length criteria at this point.

Cylinder Location
Starting Pressure (PSIG)
Final Pressure (PSIG)

Convex Side (East)



Center



Concave Side (West)




 EMBED Word.Picture.8  


Micrometer Reading - (.872" + any Parallel Blocks used) + Pin Location on the Stacking Table = Calculated Length
Verify that the Stacking Program is followed and the tables are correct.
















CMF Crew Chief






Date

















CMF QA/QC Inspector





Date

XX
4.13
160 Inch Measurement




Verify that the stacked laminations are against the Stacking Rails and the Sagitta Bar.  Use a .002" Feeler 


Gage for the Stacking Rails and .005" Feeler Gage for the Sagitta Bar.




Stacking Rails
Pass
p
Fail
If fail have the Technicians correct the condition before 







proceeding onto the next step.




Sagitta Bar
Pass
p
Fail
If fail have the Technicians correct the condition before 







proceeding onto the next step.




Measure the stacked laminations for perpendicularity (to the Stacking Rails (.015" Max.) as per the 160" 


Upper Half Core (5520- ME-274921) or the 160" Lower Half Core (5520-ME-318056).  Measurements are 


to be taken using a Depth Micrometer and the Inspection Angle Plate (5520-MD-318219) at the locations 


marked on the Stacking Table.  Record the pressure (800 ± 50 psig or 24,000 Lbs. Max.) at the start and 


conclusion of the measurements in the table below.  The calculated length is for reference only, there is no 


length criteria at this point.

Cylinder Location
Starting Pressure (PSIG)
Final Pressure (PSIG)

Convex Side (East)



Center



Concave Side (West)




 EMBED Word.Picture.8  


Micrometer Reading - (.872" + any Parallel Blocks used) + Pin Location on the Stacking Table = Calculated Length
Verify that the Stacking Program is followed and the tables are correct.
















CMF Crew Chief






Date

















CMF QA/QC Inspector





Date

X
4.14
Using the calculated length in Step 4.14 calculate the average of the top and bottom measurements.




Convex Top Measurement







Concave Top Measurement









Total Top









Divide by 2




Top Avg. (160.150 ± .030")







Convex Bottom Measurement







Concave Bottom Measurement









Total Top









Divide by 2




Bottom Avg. (160.150 ± .030")




















CMF Lead Person






Date

XXX
4.15
The measurements recorded in Steps 4.13 and 4.14 are acceptable to proceed with the Stacking Process.

















CMF Production Manager





Date

















CMF QA/QC Manager





Date

XX
4.16
Top Plate (Qty. 1)




160" Lower Top Plate 5520-MC-318057
p



160" Upper Top Plate 5520-MC-274922
p


4.16.1
Perform an visual inspection of the Top Plate when received from Component Storage.  This 



inspection shall include but not be restricted to the following;





Ensure that the Top Plate is free of nicks, burrs and rust.





Place all documentation or tags from Material Control that accompanied the Top Plate in the Sub 



Traveler Binder.



Comments:

















CMF Crew Chief






Date

















CMF QA/QC Inspector





Date

X
4.17
Carefully weigh the Top Plate and record the reading in the table in Step 4.7.  While maintaining the 


pressure (800 ± 50 psig or 24,000 Lbs. Max.) on the Stacked Core.  Position the Top Plate 3.66 ± .03" 


from the 90° alignment notch in the center of the Concave Side chamfer at both ends and .325 ± .060" from 


the Fixed End of the Half Core as per the 160" Upper Half Core (5520- ME-274921) or the 160" Lower 


Half Core (5520-ME-318056).
















CMF Lead Person






Date

XX

4.17.1
Verify the position of the Top Plate 3.66 ± .03" from the 90° alignment notch in the center of the 



Concave Side chamfer at both ends and .325 ± .060" from the Fixed End of the Half Core as per 



the 160" Upper Half Core (5520- ME-274921) or the 160" Lower Half Core (5520-ME-318056).
















CMF Crew Chief






Date

















CMF QA/QC Inspector





Date

XX
4.18
Side Bars 5520-MC-274923 (Qty. 2)



4.18.1
Perform an visual inspection of the Side Bars when received from Component Storage.  This 



inspection shall include but not be restricted to the following;





Ensure that the quantity received is the quantity required.





Ensure that the Side Bars are free of nicks, burrs and rust.





Place all documentation or tags from Material Control that accompanied the Side Bars in the Sub 



Traveler Binder.



Comments:

















CMF Crew Chief






Date

















CMF QA/QC Inspector





Date

X
4.19
Carefully weigh the Side Bars and record the reading at Step 4.7.  While maintaining the pressure 



(800 ± 50 psig or 24,000 Lbs. Max.) on the Stacked Core, position the Side Bars and ensure that they are 


.325 ± .060" from the Fixed End of the Half Core as per the 160" Upper Half Core (5520- ME-274921) or 


the 160" Lower Half Core (5520-ME-318056).



Note(s):





Make sure the chamfer is facing down and out.

















CMF Lead Person






Date

XX

4.19.1
Verify the Side Bars are .325 ± .060" from the Fixed End of the Half Core as per the 160" 



Upper Half Core (5520- ME-274921) or the 160" Lower Half Core (5520-ME-318056).
















CMF Crew Chief






Date

















CMF QA/QC Inspector





Date

X
4.20
Carefully weigh the 3 Ball Tabs (5520-MB-318058) and record the weight at Step 4.7.

p
Not required for the Upper Half Core.
















CMF Lead Person






Date


4.21
Mark the Half Core (Top Plate and the Side Bars) using white chalk indicating the locations of the welds 


and the lengths of the welds as per the MIR 160" / 160" Welding Procedure (5520-ME-318293).  Using 


Aluminum Foil (Fermi Stock 1750-0350) cover all exposed areas that may come in contact with weld 


spatter resulting in damage.

















CMF Technician






Date

XX


4.21.1
Verify the marking of the Half Core for welding as per the MIR 160" / 160" Welding Procedure



(5520-ME-318293).

















CMF Crew Chief






Date

















CMF QA/QC Inspector





Date

XX
4.22
Final Measurement Prior to Welding




Verify that the stacked laminations are against the Stacking Rails and the Sagitta Bar.  Use a .002" Feeler 


Gage for the Stacking Rails and .005" Feeler Gage for the Sagitta Bar.




Stacking Rails
Pass
p
Fail
If fail have the Technicians correct the condition before 







proceeding onto the next step.




Sagitta Bar
Pass
p
Fail
If fail have the Technicians correct the condition before 







proceeding onto the next step.




Measure the stacked laminations for perpendicularity (to the Stacking Rails (.015" Max.) as per the 160" 


Upper Half Core (5520- ME-274921) or the 160" Lower Half Core (5520-ME-318056).  Measurements are 


to be taken using a Depth Micrometer and the Inspection Angle Plate (5520-MD-318219) at the locations 


marked on the Stacking Table.  Record the pressure (800 ± 50 psig or 24,000 Lbs. Max.) at the start and 


conclusion of the measurements in the table below.

Cylinder Location
Starting Pressure (PSIG)
Final Pressure (PSIG)

Convex Side (East)



Center



Concave Side (West)
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Micrometer Reading - (.872" + any Parallel Blocks used) + Pin Location on the Stacking Table = Calculated Length
Verify that the Stacking Program is followed and the tables are correct.
















CMF Crew Chief






Date

















CMF QA/QC Inspector





Date

X
4.23
Using the calculated length in Step 4.22 calculate the average of the top and bottom measurements.




Convex Top Measurement







Concave Top Measurement









Total Top









Divide by 2




Top Avg. (160.150 ± .030")







Convex Bottom Measurement







Concave Bottom Measurement









Total Top









Divide by 2




Bottom Avg. (160.150 ± .030")




















CMF Lead Person






Date

XXX
4.24
The measurements recorded in Step 4.22 and 4.23 are acceptable to proceed to the Welding Step 5.0.

















CMF Production Manager





Date

















CMF QA/QC Manager





Date

XX
4.25
Using a Calculator that has printing capability or equivalent, total the weights of the Half Core from the 


table in Steps 4.6 and 4.7 and record the total below.  Place the print-out in the Sub Traveler Binder.

Total Weight (Lbs.)





Note(s):





The total weight of the Half Core is a calculated total, not taking into account





the welding process.

















CMF Crew Chief






Date

















CMF QA/QC Inspector





Date

5.0
Welding the Half Core


5.1
Weld the Half Core as per the MIR 160" / 160" Welding Procedure (5520-ME-318293) and the 160" Upper 


Half Core (5520- ME-274921) or the 160" Lower Half Core (5520-ME-318056).

















Convex Side Qualified Welder




Date

















Concave Side Qualified Welder




Date

XX
5.2
Visually inspect the welds on the Top Plate and Side Bars as per the MIR 160" / 160" Welding 



Procedure (5520-ME-318293) and the 160" Upper Half Core (5520- ME-274921) or the 160" Lower Half 


Core (5520-ME-318056)

















CMF Crew Chief






Date

















CMF QA/QC Inspector





Date


5.3
Release the pressure on the Stacked Core and remove the Top Tie Down Clamps.  Move the Core to the 


Assembly Table or Granite Block using the MIR Lifting Fixture (5520-ME-274106).

















CMF Technician






Date


5.4
Weld the ends of the Top Plate and the Side Bars as per the 160" Upper Half Core (5520- ME-274921) or 


the 160" Lower Half Core (5520-ME-318056).




Note(s):




All Laminations must be captured by the welds at the ends of the Top Plate and 



the Side Bars.
















Qualified Welder






Date

XX
5.5
Visually inspect the welds on the end of the Top Plate and Side Bars as per the 160" Upper Half Core 


(5520- ME-274921) or the 160" Lower Half Core (5520-ME-318056).

















CMF Crew Chief






Date

















CMF QA/QC Inspector





Date


5.6
Position the Ball Tabs as per the 160" Lower Half Core (5520-ME-318056).  The Fixed End Center Ball 


Tab is to be placed 13.38 ± .03" from the 90° alignment notch in the center of the Concave Side chamfer 


and 36.075 ±.060" from the Fixed End Pack.  The Concave Side Ball Tab is to be placed 3.38 ± .030" 


from the from the 90° alignment notch in the center of the Concave Side chamfer and 88.000 ± .030" from 


the Fixed End Center Ball Tab.  The Convex Side Ball Tab is to be placed 20.000 ± .030" from the 


Concave Side Ball Tab and 88.000 ± .030" from the Fixed End Center Ball Tab.

p
Not required for the Upper Half Core.  Proceed to Step 5.10.
















CMF Technician






Date

XX
5.7
Verify the position of the Ball Tabs as per the 160" Lower Half Core (5520-ME-318056).

















CMF Crew Chief






Date

















CMF QA/QC Inspector





Date


5.8
Weld the Ball Tabs (5520-MB-318058) as per the as per the 160" Lower Half Core (5520-ME-318056).

















Qualified Welder






Date

XX
5.9
Inspect the Ball Tabs location as per the 160" Lower Half Core (5520-ME-318056).

















CMF Crew Chief






Date

















CMF QA/QC Inspector





Date


5.10
Clean the all the welds and remove any weld spatter from the Half Core.

















CMF Technician






Date


5.11
Stamp the Half Core with its serial number and part number as per the 160" Upper Half Core 



(5520- ME-274921) or the 160" Lower Half Core (5520-ME-318056) 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.




Note(s):




Near the Floating End Pack for the Concave Side.





Near the Fixed End Pack on the Convex Side.

















CMF Technician






Date

X
5.12
Verify the stamped serial number on the Half Core to ensure that it is correct and in the proper location as 


per the 160" Upper Half Core (5520- ME-274921) or the 160" Lower Half Core (5520-ME-318056).

















CMF Lead Person






Date

6.0
Final Inspection


6.1
Move the Core to the Granite Block using the MIR Lifting Fixture (5520-ME-274106) as required.

















CMF Technician






Date

XX
6.2
Record the overall length of the Half Core using a Steel Measuring Tape (Starrett Cat. No. W530F-50) 


or equivalent.
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Comments:

















CMF Crew Chief






Date

















CMF QA/QC Inspector





Date

XX
6.3
Measure Parting Plane Gap of the Half Core for compliance to the 160" Upper Half Core 



(5520- ME-274921) or the 160" Lower Half Core (5520-ME-318056).




Using .006 inch Feeler Stock check the entire length of the Half Core while the core is loaded with 1/2 


ton/ft length.  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 .003 inch in 3 inches 


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




Note(s):





To determine the Fixed End, stand at the center of the Half Core on the 



Concave Side while the core sits on its Parting Plane.  The Fixed End is 



located to your left.





Mark all out of spec. readings at their locations with red welders crayon.
Concave Side
Location from

the Fixed End

in Inches
Amount of

Gap
Location from

the Fixed End

in Inches
Amount of

Gap
Location from

the Fixed End

in Inches
Amount of

Gap
















































































CMF Crew Chief






Date

















CMF QA/QC Inspector





Date

Convex Side
Location from

the Fixed End

in Inches
Amount of

Gap
Location from

the Fixed End

in Inches
Amount of

Gap
Location from

the Fixed End

in Inches
Amount of

Gap
















































































CMF Crew Chief






Date

















CMF QA/QC Inspector





Date

XX
6.4
Measure the Perpendicularity of the Half Core (.015" Max.) using a feeler gage and square recording the 


results in the table provided.  All results are to be worst case readings.




Note(s):





To determine the Fixed End, stand at the center of the Half Core on the 



Concave Side while the core sits on its Parting Plane.  The Fixed End is 



located to your left.
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Fixed End
Measurement
Floating End
Measurement

Convex Side

Convex Side


Center

Center


Concave Side

Concave Side


















CMF Crew Chief






Date

















CMF QA/QC Inspector





Date

XX
6.5
Check the sagitta of the completed Half Core either mechanically or optically and record the readings below.

Inches from Center
Nominal Dimensions

± .005"
Actual Dimensions
Out of Tolerance

80.075
0.000



72
0.053



60
0.122



48
0.179



36
0.223



24
0.254



12
0.273



0 = Centerline
0.280



12
0.273



24
0.254



36
0.223



48
0.179



60
0.122



72
0.053



80.075
0.000



















CMF Crew Chief






Date

















CMF QA/QC Inspector





Date

XXX
6.6
Verify the measurements recorded in Steps 6.2, 6.3, 6.4 and 6.5 and ensure that they are acceptable.

















CMF Production Manager





Date

















CMF QA/QC Manager





Date

7.0
CMF Production Complete

XXX
7.1
CMF QA/QC Manager verify that the 160" Half Core Assembly Traveler for the MIR Magnet 



(5520-TR-318907) 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:

















CMF QA/QC Manager





Date

XXX
7.2
Production Manager verify that the 160" Half Core Assembly Traveler for the MIR Magnet 



(5520-TR-318907) 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:

















CMF Production Manager





Date

XXX
7.3
CMF QA/QC Inspection Department has filed the 160" Half Core Assembly Traveler for the MIR 


Magnet (5520-TR-318907).  A copy of the 160" Half Core Assembly Traveler for the MIR Magnet 


(5520-TR-318907) has been made and given to the Production Manager.



Comments:

















CMF QA/QC Manager





Date

160" Half Core Assembly Traveler for the MIR Dipole Magnet
Half Core Serial No.  
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 of 31
Half Core Type   


_1055586120.unknown

_1055586122.unknown

_1055586123.unknown

_1055586125.unknown

_1055586121.unknown

_1055586118.unknown

_1055586119.unknown

_1055586117.unknown

