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Revision Page

Revision
Revision Description
Date

A
Stacking fixture was modified to improve production time/inspection procedures.  Majority of changes are step movements/renumbering.  TRR No. 0092
6/10/94





B
Deleted 4.16 squareness check.  TRR No. 0099

Deleted 6.10 squareness check.  TRR No. 0100

Deleted tolerance in Step 4.10 only verifying that lengths are equal.  Deleted Anti-Spatter Step 5.6 not needed for Tig.  Moved Step 5.7 before Step 5.1.  TRR No. 0101
6/21/94





C
Deleted Step 4.13 due to repetition.  Deleted Step 4.16 measurement and flatness check.  Moved lamination count and perpendicularity check to Step 4.14.  Incorporated new Step 4.16 verification by Lead Inspector and Crew Chief after Step 4.15.  Removed Step 5.3 check of bolt holes and changed to Lead Person sign off.  Incorporated new Step 5.8 verification of step previous steps by Lead Inspector and Crew Chief.  Removed Step 5.9 dimensions and changed wording to "using the Terminal Mounting Block Positioning Fixture (SK-331043)".  Changed Step 5.13 to Lead Person sign off only.  Moved Step 6.4 following 6.10.  Deleted 6.7.  Deleted 6.8.  Incorporated Step 6.9 removed "and stage the core on the Sextupole Squareness Fixture".  Deleted 6.11.  Incorporated Step 6.12 reword adding "set core on table".  TRR No. 0114
6/29/94





D
Replaced XXXX-OP-XXXXXX Operational procedure for the Sextupole Stacking Fixture with new issued number 5525-OP-318883.

Changed Step 5.14, remove double X, replace with single X.  TRR No. 0126

Changed  drawing number in steps 5.11 and 5.12 due to design change old number         (ME-318246) new number (ME-318223).

Incorporated new step 5.13, positioning of Buss Mounting Block with locator.

Incorporated new step 5.14 verify the location of Buss Mounting Block.

Incorporated new step 5.15 weld the Buss mounting Block to half core.  TRR No. 0149

Front page incorporated Budget Code and Project Code.

Step 4.1 deleted (Fermi stock 1210-0640) replaced with (MA-318685).

Step 4.2 deleted (Fermi stock 1210-0640) replaced with (MA-318685).

Step 4.4 added column to stacking table for recording Routing Form Numbers.

Step 4.11 deleted (MA-XXXXXX).

Step 5.10 added Position Mounting Block (MB-331026) and Bus Mounting Block        (MB-331036) using Bus Mounting Locator (SK-331098), incorporated into drawing.  Step 5.10 Deleted dimensions on drawing.

Step 5.16 removed (MX-XXXXXX) replaced with (MA-331085).

Step 6.1 removed (ME-XXXXXX) replaced with (MC-318676).

Step 6.2 removed (MA-XXXXXX).

Step 6.6 removed (MA-XXXXXX). Removed (MX-XXXXXX) replaced with (MA-331085).

Step 6.14 added to drawing Do Not Paint Parting Plane.

Step 9.0 Changed Final Assembly to Lower Half Core - Coil Assembly (TR-318891).  TRR No. 0199


10/26/94





E
Step 1.0 Updated notes to include 7 general notes.  Changed the Fermi stock number for Herculite from 1740-0125 to 1740-0100.

Step 6.1 through 6.5 Changed: signoff for Inspector to Lead Person

TRR. No. 0479
4/8/96





F
Step 4.4 modified table to require initials and only 1 signature after the stacking of the laminations.  TRR No. 0511
4/30/96

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 (Safety Supply # 9720 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 Sextupole Coil/Core Assembly with green Herculite (Fermi stock 1740-0100) when not being serviced or assembled.  Completed coils/core assemblies are to be stored in the Sextupole Coil/Core Storage Area.

2.0
Parts Kit List
2.1
Attach the completed Parts Kit List with the associated drawings for the 18" Sextupole 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.



Process Engineering/Designee



Date

3.0
Half Core Stacking
3.1
Verify the Core Stacking Fixture (ME-318282) is on the appropriate stacker Operation Procedure (5525-OP-318883).


MD-318322 - (.975"/.975")



Technician(s)





Date

3.2
Clean the stacker, stacker assembly, and all the locations that come in contact with laminations using KPC 820N (Fermi stock 1920-0700) and Heavy Disposable Wipers 

(Fermi stock 1660-2600 or equivalent).



Technician(s)





Date

X
3.3
Verify the cleanliness of fixture performed in step 3.2.



Lead Person





Date

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  


4.0
Stacking

4.1
Install (3) 1/4-20 nuts (MA-318685) into the elongated holes of the fixed end plate.



Technician(s)





Date

X
4.2
Verify that the (3) 1/4-20 nuts (MA-318685) have been correctly placed into the elongated holes of the fixed end plate.



Lead Person





Date

4.3
Position Pack #1 (26 laminations ME-318221) against the fixed end with the long ear located to the left side of stacker.  (See the figures below).


 EMBED Word.Picture.8  
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Technician(s)





Date

4.4
Position Pack #2 (49 laminations) against the Pack #1 (26 laminations) with the long ears to the right when viewed from the fixed end of the stacking fixture.  (See figure below).  Repeat this procedure for Packs #3 through #6, alternating the long ears from right to left every Pack.  Complete the table below for each completed stack.
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Pack Number
Pack Orientation
Routing Form Number
Technician(s) Initials
Date

1
26 Laminations

Long Ear Left




2
49 Laminations

Long Ear Right




3
49 Laminations

Long Ear Left




4
49 Laminations

Long Ear Right




5
49 Laminations

Long Ear Left




6
49 Laminations

Long Ear Right




Upon completing Pack 6 proceed to step 4.5.



Technician(s)





Date

4.5
Position Pack #7 (26 laminations) against Pack #6 (49 laminations) with the long ears to the left.



Technician(s)





Date

4.6
Clean the tie bar weldment (MB-318337), connecting bar (MB-318225), (MB-318226) and the two (2) tie bars (MB-318224) using KPC 820N (Fermi stock 1920-0700) and Heavy Disposable Wipers (Fermi stock 1660-2600 or equivalent).



Technician(s)





Date

X
4.7
Verify the cleanliness of the tie bar weldment (MB-318337), connecting bar (MB-318225),
 (MB-318226), (2) tie bars (MB-318224).



Lead Person





Date

4.8
Stamp the core serial number and part number (indicated at the base of this traveler) at the fixed end of the core on the two (2) tie bars (MB-318224) as shown on drawing ME-318222.
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Technician(s)





Date

4.9
Install the stacking fixture moveable end plate (MD-318284) against the final lamination.



Technician(s)





Date

4.10
Activate the stacker in accordance with Stacker Operation Procedure (5525-OP-318883).  The stacker will close and automatically stop when the appropriate force is exerted on the stack
 (4500 psi).  Compress the stacked laminations and back the moveable end off slightly.  Tap laminations against the stacking rails.  Compress the stacked laminations.   The length is to be measured at the four corners of the stacked laminations, all four measurements are to be equal within 1/32".

Note(s):

At no time is a hammer to be used directly against the laminations.
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Technician(s)





Date

4.11
Position the (2) Spacer Blocks (ME-XXXXXX) at the fixed end within the pusher plate.  Install the half core Connecting Bars (MB-318225 and MB-318226) against the spacer blocks, using (3)
 1/4"-20 X 1 3/4" Hex Head Screws per side, secure and torque to 100 in. lbs.



Technician(s)





Date

X
4.12
Ensure that the bolt holes on Connecting Bars (MB-318225 and MB-318226) are unobstructed by laminations.




Pass



Lead Person





Date

4.13
While the core is under pressure (4500 psi), use a stick micrometer

(Starrett Part No. 128 or equivalent), to measure the calculated core length in six locations 

(See the figures below).  Record the measurements in the table below once the desired length is

reached.  Calculate the core length using the following formula:

Measured distance - (.977" + .975") = Calculated Core length

Note(s):

If the calculated core length is not within the specified 18.000" ± .030" print length, release the stacker pressure and back the pusher plate off the stack.  Add or remove a lamination as necessary.  Repeat steps 4.10 through 4.12, until the core length is within the specified print length.
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Top View
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Viewed Fixed End toward Moveable End

Measurement Position
Measured Distance
Fixed End
Moveable End
Length Limit
Calculated Core Length
Pass
Fail
Out of Tolerance

1

.977"
.975"
17.970" to 18.030"





2

.977"
.975"
17.970" to 18.030"





3

.977"
.975"
17.970" to 18.030"





4

.977"
.975"
17.970" to 18.030"





5

.977"
.975"
17.970" to 18.030"





6

.977"
.975"
17.970" to 18.030"





Record the total number of laminations in the core (297 base number).




Ensure that the perpendicularity meets the tolerance specified on ME-318222 (.015").

Perpendicularity:

Pass

Fail

Out of Tolerance



 where measured.



Technician(s)





Date

X
4.14
Verify the stacker pressure (4500 psi) and core measurements in Step 4.13 are acceptable.

Note(s):

If the calculated core length is not within the specified 18.000" ± .030" print length, release the stacker pressure and back the pusher plate off the stack.  Add or remove a lamination as necessary.  Repeat steps 4.10 through 4.13, until the core length is within the specified print length.



Lead Person





Date

XX
4.15
Verify that steps 4.1 through 4.14 are in compliance with ME-318222.



Crew Chief





Date



Lead Inspector





Date

5.0
Welding Procedure
Note(s):

At no time during the following steps is the Stacker to have the pressure released.
5.1
Layout the welding pattern on the stacked half core per the Sextupole 18" Half Core Welding Procedure (5525-ES-318838) with chalk (Fermi stock 1360-0240 or equivalent).



Technician(s)





Date

5.2
Install the tie bar weldment (MB-318337), two (2) tie bars (MB-318224) per print (ME-318222).  Secure in place with the appropriate hold down bars and clamps per drawing ME-318282.



Technician(s)





Date

XX
5.3
Ensure that the serial number is located at the fixed end.

Pass



Lead Person





Date

5.4
Using a .002 inch feeler gage (Starrett Part No. 667 or equivalent), check for gaps between the bottom of the laminations and the stacking rails along the entire length of the stack on both sides.  If a gap is found, carefully tap the laminations down until the gap is closed.

Note(s):

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



Technician(s)





Date

5.5
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)



Technician(s)





Date

X
5.6
Verify the flatness (Step 5.4) and the gaps between laminations (Step 5.5).



Lead Person





Date

X
5.7
Verify the stacker pressure (4500 psi) and the welding pattern layout on the stacked half core per the Sextupole 18" Half Core Welding Procedure (5525-ES-318838).



Lead Person





Date

XX
5.8
Verify that steps 5.1 through 5.7 are in compliance with ME-318222.



Crew Chief





Date



Lead Inspector





Date

5.9
Weld the core in accordance with the Sextupole 18" Half Core Welding Procedure

 (5525-ES-318838).



Weldor






Date



Technician(s)





Date

5.10
Position the Terminal Mounting Block Assembly (MB-318368) on the left hand side of the half core using the Terminal Mounting Block Positioning Fixture (SK-331043).  Clamp the Terminal Mounting Block into position using C-clamps.  Position the Bus Mounting Block (MB-331036) and the Mounting Block (MB-331026) on the left hand side of the half core using the Bus Mounting Locator Fixture (SK-331098).  Clamp the Bus Mounting Block and Mounting Block into position using C-clamps.
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Technician(s)





Date

X
5.11
Verify the Terminal Mounting Block Assembly location as per (ME-318222).



Lead Person





Date

5.12
Weld the Terminal Mounting Block in accordance with the Sextupole Magnet Lower Half Core (ME-318222).



Weldor






Date



Technician(s)





Date

5.13
Position the Bus Mounting Block (MB-331036) and Mounting Block (MB-331026) on the left hand side of the half core using the Bus Mounting Locator (SK-331098).



Technician(s)





Date

X
5.14
Verify the Bus Mounting Block and Mounting Block are located as per (ME-318222).



Lead Person





Date

5.15
Weld the Bus Mounting Block and Mounting Block in accordance with the Sextupole Magnet Lower Half Core (ME-318222).



Weldor






Date



Technician(s)





Date

5.16
Install three (3) Tie Rod Assemblies (MA-331085).  Tighten and stabilize to 40 in. lbs. torque.

Note(s):

When the torque is stabilized, the nut should not move when the specified torque is applied.

If movement occurs, continue to torque the three nuts until no movement is noticed.


Technician(s)





Date

X
5.17
Verify that the 40 in. lbs. torque applied to the tie rods is stabilized.



Lead Person





Date

5.18
Disassemble the weld fixturing, remove the hold down bars and clamps, release the stacker pressure and remove the pusher plate.



Technician(s)





Date

6.0
Post Weld Inspection

X
6.1
Check the length of the core in six (6) positions using the core Stacking Gage (MC-318676). Record only out of tolerance conditions (18.000 ± .030) and the position.


 Refer to print ME-318222.
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Viewed from the Fixed End

Measurement Position
Length Limit
Pass
Fail
Actual Dimension

(If the gage check fails)
Out of Tolerance

1
17.970" to 18.030"





2
17.970" to 18.030"





3
17.970" to 18.030"





4
17.970" to 18.030"





5
17.970" to 18.030"





6
17.970" to 18.030"







Lead Person





Date

X
6.2
Verify the torque on the three (3) 1/4"-20 X 1 3/4" Hex Head Screws per side, at 100 in. lbs.  Check the flatness of the core in accordance ME-318222 using a feeler gage


 (Starrett Part No. 667 or equivalent).  Record only out of tolerance conditions in the table below and on the core using a 3M Scotch Code SMP Marking Pen




 (Fermi stock 1150-1760 or equivalent).
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Left Side
Right Side

Out of Tolerance

(Greater than .010")
Location from Fixed End (Inches)
Out of Tolerance

(Greater than .010")
Location from Fixed End (Inches)

































Lead Person





Date

X
6.3
Using a square (Starrett Part No. 20 or equivalent) and a .015 inch feeler gage


 (Starrett Part No. 667 or equivalent), check the perpendicularity of both ends of the core in six (6) places as shown in the figures below.  Record only out of tolerance conditions in the table below and on the core using a 3M ScotchCode SMP Marking Pen (Fermi stock 1150-1760 or equivalent).


 EMBED Word.Picture.8  



 EMBED Word.Picture.8  


Measurement Position
Actual Dimension

(Indicate gap location top or bottom)
Pass
Fail
Out of Tolerance

A





B





C





D





E





F







Lead Person





Date

X
6.4
Position the Support Plate Weldment (MB-318483) on the core in the following manner.  Place one weldment flush with the fixed end of the core.  Position the other 18.00" ± .030" from the fixed end of the core.  See the diagram below.  Tack weld into place.

Note(s):

Use the Foot Mounting Fixture (MD-318602) to locate the Support Plate Weldments (MB-318483) as per print (ME-318222).
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Weldor






Date



Lead Person





Date

X
6.5
Verify the Support Plate Weldment location as per (ME-318222).



Lead Person





Date

6.6
Remove locating fixture (MD-318602).  Remove the three (3) 1/4"-20 X 1 3/4" Hex Head Screws per side.  Install the lifting eye (MB-318338) and slide the half core away from the fixed end allowing the three (3) Tie Rod Assemblies (MA-331085) to clear the fixed plate.  



Technician(s)





Date

6.7
Weld the Support Plate Weldment in accordance with the Sextupole Magnet Lower Half Core (ME-318222).



Weldor






Date



Technician(s)





Date

6.8
Remove the core from the fixture using the crane.



Technician(s)





Date

6.9
Verify the three (3) pole tip lengths, using the Sextupole Stacking Gage (MC-318676). If a pole tip measurement fails, increase torque at the failed pole tip(s) in 10 in. lbs. increments until desired dimension is attained.
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Viewed from the Fixed End

Dimension
Pass
Fail
Torque (in./Lbs.)

A




B




C






Lead Person





Date

XX
6.10
Verify that the previous steps (6.1 through 6.8) are with in tolerance as per print (ME-318222).



Lead Inspector





Date



Crew Chief





Date

6.11
Set the half core on the welding table and tack weld the nuts to all three (3) tie rods located at the fixed end of the half core.

Note(s):

Nuts are NOT to be tacked to the laminations



Weldor






Date



Technician(s)





Date

6.12
Remove all weld splatter 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

6.13
Using the crane stage the core for painting.



Technician(s)





Date

6.14
Paint the half core as per print (ME-318246) using Yellow (Fermi stock 1825-3901).

Note(s):

Do NOT paint the alignment grooves.

Do NOT paint parting plane.
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Technician(s)





Date

6.15
Using the crane stage the core in the core staging area.



Technician(s)





Date

7.0
Production Complete

XXX
7.1
Process Engineering verify that the FMI Sextupole 18" Lower Half Core Stacking Traveler
 (5520-TR-318999) 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

XXX
7.2
Assembly verify that the FMI Sextupole 18" Lower Half Core Stacking Traveler


 (5520-TR-318999) 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:



Assembly/Designee




Date

7.3
Attach the Process Engineering "OK to Proceed" Tag on the core.



Process Engineering/Designee



Date

7.4
Proceed to the next major assembly operation - Sextupole 18" Lower Half Core - Coil Assembly (5520-TR-318891).

Trim Coil Winding Traveler for the 84" MIR Quadrupole Magnet
Coil Serial No.



Page 
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Coil Type 


FMI Sextupole 18" Lower Half Core Stacking
Core Serial No. 
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_1038648848.unknown

_1038648852.unknown

_1038648854.unknown

_1038648856.unknown

_1038648857.unknown

_1038648858.unknown

_1038648855.unknown

_1038648853.unknown

_1038648850.unknown

_1038648851.unknown

_1038648849.unknown

_1038648843.unknown

_1038648846.unknown

_1038648847.unknown

_1038648845.unknown

_1038648841.unknown

_1038648842.unknown

_1038648840.unknown

