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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.

2.0
Parts Kit List

2.1
No Parts Kit Required.

[THIS PAGE INTENTIONALLY LEFT BLANK]

3.0
Magnet Cool Down

3.1
Using suitable lifting procedures, load the magnet into a freezer set at 32° F.  Leave the magnet in the freezer for a 12 hour period.



Note(s):




The magnet must remain within the freezer for a minimum of twelve hours.

Date
Time
Name

In




Out






Technician(s)





Date
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4.0
Cold Magnet Measurement


4.1
Is Cold Measurement Required?



 YES
 NO



If YES, continue with Step 4.2.  If NO, skip to Step 5.0



Engineer





Date

4.2
Transport the magnet using appropriate lifting equipment/procedures to the Magnet Measurement Table.  Place the magnet on the test stand.



Note(s):

Make sure area within 6 feet of the magnet is clear of magnetized bricks.  Ensure the area within 2 feet of the magnet and morgan-coil is free of all iron tools.



 Completed

Using a Love Controls Corp.(tm) thermocouple or equivalent, press the temperature probe against the end plate.  Measure and record the indicated temperature of the magnet.



This is Magnet Temperature

 °C

Using a Love Controls Corp.(tm) thermocouple or equivalent, measure and record the indicated ambient air temperature.



This is Ambient Temperature

 °C



 Completed



Technician(s)





Date

4.3
Attach four temperature probes to the surface of the magnet as indicated in the following sketch. Insert Morgan Coil through the beam tube aperture. Ensure the assembly is positioned with a North - South orientation.


 EMBED Word.Picture.8  




Technician(s)





Date


4.4
Place suitable blankets over the magnet to serve as insulation.



Technician(s)





Date

4.5
Run the computer program “Perm_quad_harm_vs_temp_nodelay” (ES-PM007) for at least 12 continuous hours.  Print the data and label as “Cold Measurement”.  Insert printout into traveler.



Technician(s)





Date


4.6
Record Brel ____________
Mag Temperature _____________

5.0
Warm Magnet Measurement

5.1
Transport the magnet using appropriate lifting equipment/procedures to the Magnet Measurement Test Stand. Place the magnet on the table.



Note(s):

Make sure area within 6 feet of the magnet is clear of magnetized bricks.  Ensure the area within 2 feet of the magnet and morgan-coil is free of all iron tools.



Caution:

Ensure that the magnet temperature is within 3°C of the ambient room temperature.


 Completed

Using a Love Controls Corp.(tm) thermocouple or equivalent, press the temperature probe against the end plate.  Measure and record the indicated temperature of the magnet.



This is Magnet Temperature

 °C

Using a Love Controls Corp.(tm) thermocouple or equivalent, measure and record the indicated ambient air temperature.



This is Ambient Temperature

 °C



 Completed



Technician(s)





Date

5.2
Using the Morgan Coil and computer program “Perm_quad_harm_vs_temp_nodelay” (ES-PM007) measure the strength and harmonic components of the magnet.  Perform the measurements in accordance with Computer Procedure (ES-PM007).  The poles are labeled counter clockwise starting at the upper right hand corner of the label end.  Run the Checklist List three (3) times.
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Record Brel ____________
Mag Temperature ____________



Technician(s)





Date


5.3
Make the following calculations and completed the tables below.

Quad Compensation Calculation Worksheet



Cold Measurement (use temp 1 from step 4.6)

grel-1


temp-1 


grel-2


temp-2


grel-2


temp-3


sum


sum


divide by 3 ave


divide by 3   ave




Warm Measurement (use temp 1 from step 5.2)  

grel-1


temp-1 


grel-2


temp-2


grel-2


temp-3


sum


sum


divide by 3 ave


divide by 3   ave




∆ grel



grel warm - grel cold =  ________ units - ________ units =  ________ units



∆ Temp

temp warm - temp cold = ________ C - ______________ C = ______  C   



Compensation is  ∆ grel / ∆ temp  =  ________ units / C 


Normal


Skew 


j
Warm
Cold

Warm
Cold 

3






4








Technician(s)





Date

5.4
Enter the initial measurements from step 5.2 below.  Calculate the number of trim washers using the Computer Procedure (ES-PM007).  Load the rods accordingly.

gdl = ____________

b3  = ____________

a3  = ____________

b4 = ____________


Raw seq. # _____________
Label End
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If -5<gdl<5 units AND -1.0 ≤ b3, a3, b4 ≤ 1.0 MAGNET is OK.


Initial Washer Count
Change
New Total

1




2




3




4






Technician(s)





Date

5.5
Re-measure the magnet following ES-PM007 and record the results below.

gdl = ____________

b3  = ____________

a3  = ____________

b4 = ____________


Raw seq. # _____________
Label End
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If -5<gdl<5 units AND -1.0 ≤ b3, a3, b4 ≤ 1.0 MAGNET is OK.

If not, calculate the number of trim washers using the computer procedure (ES-PM007).  Load the rods accordingly.


Initial Washer Count
Change
New Total

1




2




3




4




Further measurement not required



Technician(s)





Date

5.5.1
Re-measure the magnet following ES-PM007 and record the results below.

gdl = ____________

b3  = ____________

a3  = ____________

b4 = ____________


Raw seq. # _____________
Label End







If -5<gdl<5 units AND -1.0 ≤ b3, a3, b4 ≤ 1.0 MAGNET is OK.

If not, calculate the number of trim washers using the computer procedure (ES-PM007).  Load the rods accordingly.


Initial Washer Count
Change
New Total

1




2




3




4




Further measurement not required
p


Technician(s)





Date

5.5.2
Re-measure the magnet following ES-PM007 and record the results below.

gdl = ____________

b3  = ____________

a3  = ____________

b4 = ____________


Raw seq. # _____________
Label End







If -5<gdl<5 units AND -1.0 ≤ b3, a3, b4 ≤ 1.0 MAGNET is OK.

If not, calculate the number of trim washers using the computer procedure (ES-PM007).  Load the rods accordingly.


Initial Washer Count
Change
New Total

1




2




3




4




Further measurement not required



Technician(s)





Date

5.6
Print out the Harmonics data file (hr_good_harms.{Raw Seq. #} and insert at the back of this book.



Technician(s)





Date

5.7
Arrange washers on threaded rods in two (2) symmetrical groups. If more than 60 washers split load into three groups.  The groups of washers are to be held in place with Stainless Steel Hex Nuts.
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Technician(s)





Date
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6.0
Octupole Trimming

6.1
There are eight (8) screws with five (5) #8 washers on the quad pole tips. These screws are located at clock positions: 1 - 2, 4 - 5, 7 - 8 & 10 - 11.


 EMBED Word.Picture.8  


To null out the normal octupole, the washers must be moved from one set of screws to another.  Look at the last harmonics run data. If j4 is less than -1 or greater than +1 the normal octupole must be trimmed.  



Each small washer is worth 0.9 units of octupole.  



Value of normal octupole _______ / 0.9  =  _______ washer to move (use 5/4 roundup)  



Move the washers according to the following table.  


Focusing
Defocusing

Octupole +
even to odd
odd to even 

Octupole -
odd to even
even to odd  

Keep the move symmetric about the mid-plane.  Start with the 1- 2 o’clock position, then do the
 8 - 7 o’clock, then do the 4 - 5 position,  last do the 10 - 11 position. If a multiple of 4 washer are to be moved then do one washer from each screw and follow recipe above.  Note numbers here:









Technician(s)





Date
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7.0
Final Assembly

X

7.1
Verify and record the serial number stamped on the corner tie plates of the magnet.



Magnet Serial Number




The serial number and weight (Lbs.) in 1" characters centered on both sides of the magnet as per the 40" Recycler RQE Quadrupole Magnet (4420-ME-338418).



Note(s):



The serial numbers should match serial number at the bottom of this traveler.

EXAMPLE 

FMI Recycler 40" RQE Quadrupole

SERIAL # RQEXXX-X

MAGNET WEIGHT XXXXX LBS



Record the weight stenciled on the magnet






Visually inspect the magnet for damage.



Lead Person





Date

X
7.2
Affix the completed Generic Magnet Identification Labels (MA-318490) (Qty. 2) on the magnet. Place one label on the Right Side of the Magnet Serial Number end and the other label on the opposite  corner of the magnet.  Affix a completed Generic Magnet Identification Label

 (MA-318490) to this page or complete the facsimile below.


[image: image1.wmf]f

Assembled _______________

Est. 

Weight : _______________

XX00 Lbs.
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Partially Completed

Generic Magnet Identification Label (MA-318490)



Inspector





Date

8.0
MP-9 Magnet Measurement

8.1
MP-9 Measurements have been completed, and the Measurement Traveler and Analysis Summary have been attached to this traveler.



Analyst/Physicist




Date

9.0
Production Complete
XXX
9.1
Process Engineering verify that the FMI Recycler 40" RQE Quadrupole Permanent Magnet Trimming Traveler (4420-TR-333202) 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, Non conformance 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
9.2
Assembly verify that the FMI Recycler 40" RQE Quadrupole Permanent Magnet Trimming Traveler (4420-TR-333202) 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, Non conformance Reports, Repair/Rework Forms, Deviation Index and dispositions have been reviewed by the Responsible Authority for conformance before being approved.



Comments:



Assembly/Designee




Date

10.0
Attach the Process Engineering "OK to Ship" Tag on the magnet.



Process Engineering/Designee



Date

Recycler RQE Quadrupole Magnetic Trimming & Final Assembly
Magnet Serial No.
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Assembled _______________







Est. Weight : _______________







XX00 Lbs.
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