TD/Engineering and Fabrication

Specification #4420-TR-333328

February 16, 1998

Rev. B


f
Fermi National Accelerator Laboratory

Batavia, IL 60510


Permanent Magnet Recycler Gradient

Dispersion Suppressor De-Focusing

Dipole Magnet Assembly


Reference Drawing(s)

4420-ME-338345

4420-ME-338390



Budget Code:    
Project Code:     

Released by:
Date:

Prepared by:  R. Safarik

Title
Signature
Date

TD / E&F Process Engineering



TD / Fabrication Task Manager



TD / Recycler Production Manager



TD / Recycler Project Engineer



TD / Recycler Project Manager



TD / QA/QC Manager



Recycler Project Manager



BD / Main Injector Accelerator Systems



Revision Page

Revision
Revision Description
Date





A
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B
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Authorized by (TD or Recycler Project Mgr): ______________________________________ Date: ______________

Acknowledged by (Task Mgr. or Project Engr): __________________________________ Date: ______________

Rework or Rebuild #1

Magnet Number ______________

Special Notes or Instructions























Authorized by (TD or Recycler Project Mgr): ______________________________________ Date: ______________

Acknowledged by (Task Mgr. or Project Engr): __________________________________ Date: ______________

Rework or Rebuild #2

Magnet Number ______________

Special Notes or Instructions























Authorized by (TD or Recycler Project Mgr): ______________________________________ Date: ______________

Acknowledged by (Task Mgr. or Project Engr): __________________________________ Date: ______________

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
All steps that require a sign-off shall include the Technician/Inspectors first initial and full last name.

1.2
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.


1.3
All Discrepancy Reports issued shall be recorded in the left margin next to the applicable step.

1.4 
All personnel performing steps in this traveler must have documented training for this traveler and associated operating procedures.

1.5
Personnel shall perform all tasks in accordance with current applicable ES&H guidelines and those specified within the step.

1.6
Cover the magnet assembly with green Herculite (Fermi stock 1740-0100) when not being serviced or assembled.


1.7
All adhesives to be applied at an ambient temperature of 65° - 75° F.

2.0
Parts Kit List
2.1
Attach the completed Parts Kit List for the Recycler Gradient SGD Dipole Magnet Assembly to this traveler.  Ensure that the serial number on the Parts Kit List matches the serial number of this traveler.  Verify that the Parts Kit as received is complete.



Process Engineering/Designee



Date

3.0
Brick Magnetization


3.1
Magnetize 103  4" x 6" bricks (MB-338005) per 4420-ES-333167



Technician(s)





Date


3.2
Measure 103  4" x 6" bricks (MB-338005) per 4420-ES-333168



Technician(s)





Date


3.3
Record the Computer File Name for 4" x 6" Magnetized Bricks.



File Name






Technician(s)





Date

3.4
Submit the magnetization data to the Magnet Build Coordinator/Designee for generation of the Magnet Build Plan.



Technician(s)





Date

[ This Page Intentionally Left Blank ]

4.0
Magnet Preparation
4.1.
Acquire the required amount of Approved/Magnetized bricks for this magnet. After stacking, attach the Approved/Signed Brick Build Plan to this traveler.



Technician(s)





Date


4.2
Clean and prepare all components received in the parts kit with KPC820N.



Technician(s)





Date

[ This Page Intentionally Left Blank ]

5.0
Pole Tip Assembly

5.1
Assemble the Pole Assembly as per the Assembly Drawing (ME-338390).  Use .375" x 1" roll pins to connect the Pole Tip segments to each other. The Pole Tip segments are to be oriented so that the Narrow Gap side of the Pole Piece is on the left hand side as seen from the Label End.


 EMBED Word.Picture.8  


Reference dwg only



Technician(s)





Date

[ THIS PAGE INTENTIONALLY LEFT BLANK]

6.0
Top/Bottom Plate Brick Installation

CAUTION!!
THE FOLLOWING STEPS HAVE THE POTENTIAL TO BE A PINCH HAZARD!!

USE EXTREME CARE WHEN PERFORMING THESE TASKS!!
6.1
Place the Flux Return Top Plate (MD-338203) onto the wooden assembly table 'A' and the Flux Return Bottom Plate (MD-338203) onto wooden assembly table 'B'.  Ensure that the INSIDE surface of the plates are facing up.


 EMBED Word.Picture.8  




Note(s):

Ensure that the survey spot faces are away from the stacking surface.



Technician(s)





Date


6.2
 Install one (1) Magnet Guide Angle (MD-338209) onto the Bottom Plate.












 Completed



Install one (1) Magnet Guide Angle (MD-338209) onto the Top Plate.












 Completed
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Technician(s)





Date

6.3
Measure the overall length of both the top and bottom Flux Retun Plates (MD-338203).  Find and mark the center line.



Technician(s)





Date

6.4
Assemble the 4" X 6" bricks together in pairs.  Carefully join the two bricks together ensuring that the blue side is orientated correctly and that all edges of the bricks are evenly aligned.


Caution:



Any bricks with chips noted prior to assembly or bricks which chip during the assembly process shall not be used without approval by the fabrication task manager or his designee.



Continue the assembly procedure with the required pairs of bricks for this type magnet.
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Technician(s)





Date

6.5
Top Plate -  Starting at the center, place the first brick in the middle on the scribed center line.  Install bricks, Compensator Packs and Aluminum Spacers according to the build plan.


Note(s):

The bricks and compensator strips will be held in place solely by the magnet attraction to the top plate.


Caution:


Any bricks with chips noted prior to assembly or bricks which chip during the assembly process shall not be used without approval by the fabrication task manager or his designee.
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Technician(s)





Date


6.6
Install second Magnet Guide Angle (MD-338209) onto Top Plate.
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Technician(s)





Date

X
6.7
Inspect the Top Plate Bricks, Compensator Packs and Aluminum Spacers for proper installation according to the build plan.  Using a Magna Probe, pass it over the top of the bricks at approximately 2", starting at one end and continuing to the other end.  The Magna Probe MUST indicate the BLUE end UP, it should remain up during the inspection.



Note(s):

The Magna Probe must not change color during this inspection. If a change occurs, note the Brick, and call your supervisor.



Lead Technician(s)




Date

6.8
Bottom Plate - Starting at the center, place the first brick in the middle on the scribed centerline.  Install Bricks, Compensator Packs and Aluminum Spacers according to the build plan.


Note(s):

The bricks and compensator strips will be held in place solely by the magnet attraction to the top plate.


Caution:

Any bricks with chips noted prior to assembly or bricks which chip during the assembly process shall not be used without approval by the fabrication task manager or his designee.
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Technician(s)





Date


6.9
Install second Magnet Guide Angle (MD-338209) onto Bottom Plate.
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Technician(s)





Date

X
6.10
Inspect the Bottom Plate Bricks, Compensator Packs and Aluminum Spacers for proper installation according to the build plan.  Using a Magna Probe, pass it over the top of the bricks at approximately 2", starting at one end and continuing to the other end.  The Magna Probe MUST indicate the BLUE end DOWN, it should remain down during the inspection.



Note(s):

The Magna Probe must not change color during this inspection. If a change occurs, note the Brick, and call your supervisor.



Lead Technician(s)




Date

6.11
Install a Magnet Retainer (MB-338267) onto each end of the Top Plate.  Ensure that the Retainers are positioned against the end bricks.
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 Completed

Install a Magnet Retainer (MB-338267) onto each end of the Bottom Plate.  Ensure that the Retainers are positioned against the end bricks.



 Completed



Lead Technician(s)




Date

[ This Page Intentionally Left Blank ]

7.0
Bottom Plate/Pole Tip/Top Plate Assembly

7.1
Using suitable lifting procedures, transport the completed Bottom Plate Assembly (w/bricks) to the Aluminum Assembly Table and bolt in place.



Technician(s)





Date

7.2
Transport the Pole Tip Assembly (ME-338389) to the assembly area using Lifting Fixture

 ME-338014 in accordance with Lifting Fixture Application Drawing ME-338109.  Ensure that the alignment pin is installed into the lifting fixture.












 Completed
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Align the Lifting Fixture with the guides on the Assembly Table (ME-338088).












 Completed
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Attach the Lifting Fixture to the Assembly Table Jack Screws.

 Completed



Slowly and evenly, lower the Pole Tip Assembly onto the top of the Bottom Plate.












 Completed



Pole tip should be centered  from the end of the Bottom Plate.

 Completed



Technician(s)





Date

7.3
Lift and roll-over the Top Plate until the bricks are facing downward. Lower the Top Plate onto the table ensuring that the bricks aren't damaged.  



 Completed

Transport the Top Plate Assembly to the assembly area using Lifting Fixture ME-338014 in accordance with Lifting Fixture Application Drawing ME-338109.












 Completed
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Align the Top Plate Assembly over the Pole Tip.



 Completed



Align the Lifting Fixture with the guides on the Assembly Table (ME-338088)
 Completed
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Attach the Lifting Fixture to the Assembly Table Jack Screws.

 Completed



Slowly and evenly, lower the Top Plate Assembly onto the top of the Pole Tip Assembly.








 Completed
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Verify proper alignment and install Pole Tip Alignment Plugs at both ends.
 Completed


Technician(s)





Date

[ This Page Intentionally Left Blank ]

8.0
Magnet Assembly

8.1
Using suitable lifting procedures, place both Side Plates (MD-338282) onto the Assembly Table 

Pusher Plates.  Guide Pins (MB-338101) will extend through the Hall Probe Holes.  Bolt the Side 

Plates to the Pusher Plates using 4 ea - 1/2-13 bolts.



Note(s):




Lifting lugs shall be facing the blue side of the table.
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Technician(s)





Date


8.2
Temporarily install alignment bolts as needed in the upper and lower Flux Return Plates

 (MD-3382281).  Using suitable lifting procedures, place both Side Plate/Pusher Plate assemblies onto the Assembly Table Assembly Guides.
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Technician(s)





Date

CAUTION!!
THE FOLLOWING STEP(S) HAS THE POTENTIAL TO BE A PINCH HAZARD!!

USE EXTREME CARE WHEN PERFORMING THIS TASK!!
8.3
Slowly and evenly crank in Label Side Flux Plate side of the fixture.  Continue until the side plate is adjacent to the Pole Tip Assembly.
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 Completed

Remove the temporarily installed alignment bolts from this side of the magnet.  Fasten the  Side Plate to the Top and Bottom Plates using 3/8 - 16 bolts












 Completed



Technician(s)





Date

8.4
Slowly and evenly crank in the remaining side of the fixture.  Continue until the side plate is adjacent to the Pole Tip Assembly.

 EMBED Word.Picture.8  













 Completed

Remove the temporarily installed alignment bolts from this side of the magnet.  Fasten the  Side Plate to the Top and Bottom Plates using 3/8 - 16 bolts.  Install PoleTip Retention Bolts

 3/8-16 x .75” and washers into the Narrow Gap side of the magnet.  Unbolt magnet from the assembly table.












 Completed



Technician(s)





Date

8.5
Using 1/2” high steel letters, stamp the Magnet Serial Number on the Top Side of the Label End of the magnet.
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Technician(s)





Date


8.6
Install two Flux Return End Plates (MB-338204) on each end of the Magnet assembly using
 (qty 16) 1/4-20 x .875" S.S. hex head bolts.



 Completed
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Technician(s)





Date

9.0
Production Complete
XXX
9.1
Assembly verify that the FMI Recycler Gradient Dipole Permanent Magnet Assembly Traveler (4420-TR-333328) is accurate and complete.  This shall include a review of all steps to ensure that all operations have been completed and signed off.



Comments:



Assembly/Designee




Date

10.0
Proceed to the next major operation: Magnetic Trimming & Final Assembly (4420-TR-333227).
Recycler Gradient SGD Dipole Assembly

Magnet Serial No
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