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7.1
Add Weldor Sig for tack welding Key to core.
0841
8/29/00


7.3
Parting Plane Gap increased to .010"
0841



10.1
Change Ls Limits at 1KHz  to 780-840 mH.
0841



3.3
Added incoming polarity check.
1044



4.2
Placed the Dipole into the Grit blast booth.
1044


























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.

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 magnet assembly with green Herculite (Fermi stock 1740-0100) when not being 


serviced or assembled.

2.0
Parts Kit List
2.1
Attach the completed Parts Kit List for the Strong Horizontal Trim Dipole Magnet 


Modification/Rework 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
Magnet Acceptance and Structure Removal
X
3.1
Verify that the serial number stamped on the magnet matches the serial number at the bottom of this traveler.  Record any serial numbers visible on the magnet.  Visually inspect 
magnet for damage.  If any out of the ordinary conditions exists notify your supervisor.

Component
Component Serial Number
Remarks/Location

Magnet

Stamped or Stenciled on the Assembly.

Previous Magnet Serial Number

If Applicable/Known.

Stamped on the center of the core.

Previous Magnet Serial Number

If Applicable/Known.

Stamped on the center of the core.

Upper Core

If Available/Known.

Lower Core

If Available/Known.

Upper Coil

If Available/Known.



Lower Coil

If Available/Known.





Lead Person





Date

X

3.2
Perform an Acceptance Electrical and record results below.

Upper Coil Electrical

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Resistance

Reference Test Only

Not Subject to Limit Values





LS @ 1 KHz

Reference Test Only

Not Subject to Limit Values





Q @ 1 KHz

Reference Test Only

Not Subject to Limit Values





LS @ 100 Hz

Reference Test Only

Not Subject to Limit Values





Q @ 100 Hz

Reference Test Only

Not Subject to Limit Values





100 Volt Ring







Hipot to Ground

< 5 µA @ 500 V





Lower Coil Electrical

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Resistance

Reference Test Only

Not Subject to Limit Values





LS @ 1 KHz

Reference Test Only

Not Subject to Limit Values





Q @ 1 KHz

Reference Test Only

Not Subject to Limit Values





LS @ 100 Hz

Reference Test Only

Not Subject to Limit Values





Q @ 100 Hz

Reference Test Only

Not Subject to Limit Values





100 Volt Ring







Hipot to Ground

< 5 µA @ 500 V







Inspector





Date

X
3.3
Verify the polarity of the magnet by checking the individual coils and the full magnet as per the FMI Strong Horizontal Trim Dipole Magnet Assembly (ME-351498) using a Mark II Magnaprobe 




(Edmund Scientific Part No. Y42217) or equivalent.



Note(s):




The leads on the individual coils may need to be switched to obtain the 




proper polarity.  Do not switch leads between coils.


 EMBED Word.Picture.8  


Lead End View

Wiring for the proper polarity

Upper Core/Core Assembly

Lower Core/Coil Assembly

Red Lead - Positive

White Lead - Positive

White Lead - Negative

Black Lead - Negative

Full Magnet

Red Lead - Positive

White Leads Connected Together

Black Lead - Negative




Wiring as per the FMI Strong Horizontal Trim Dipole Magnet Assembly (ME-351498) 



and the diagram above.




Wiring changed to obtain the proper polarity (comment below)



Comments:



Inspector





Date

4.0
Component Removal and Installation
4.1
Remove existing bolts, nuts, etc. holding the cores together.



Technician(s)





Date

4.2
Place the Dipole in the Grit Blast Booth and remove the Support (MD-850031) from the Upper Core.



Note(s):




Remove paint and contaminants as required to apply a proper weld.



Technician(s)





Date


4.3
Install and weld the Support Bars (Qty. 2) (MB-351202) to the core as per the FMI Strong 


Horizontal Trim Dipole Magnet Assembly (ME-351498).



Clean the welds with a steel wire brush (Fermi stock 1246-0850) or equivalent.



Weldor(s)





Date



Technician(s)





Date

X

4.4
Verify that the Support Bars have been properly installed as per the FMI Strong Horizontal Trim 



Dipole Magnet Assembly (ME-351498).



Lead Person





Date

5.0
Coil Inspection and Bonding of the Coil into the Core
X

5.1
Inspect the Upper Core/Coil Assembly to ensure that the coils are bonded tightly in the core.  


The coil should be below the parting place surface of the core.  If the coil is loose or above the 


surface of the parting plane, clean the coil and core and re-epoxy the coil into the core.



Re-epoxy Coil Required



Not Required




Lead Person





Date



If the coil is to be re-bonded into the core use Room Cure Epoxy with Cab-O-Sil (MA-274695) 


and perform the applicable Step in Section 6 for this core also.  If not skip this part of this step.



Technician(s)





Date

X

5.2
Inspect the Lower Core/Coil Assembly to ensure that the coils are bonded tightly in the core.  


The coil should be below the parting place surface of the core.  If the coil is loose or above the 


surface of the parting plane, clean the coil and core and re-epoxy the coil into the core.



Re-epoxy Coil Required



Not Required




Lead Person





Date

If the coil is to be re-bonded into the core use Room Cure Epoxy with Cab-O-Sil (MA-274695) 

and perform the applicable Step in Section 6 for this core also.  If not skip this part of this step.



Technician(s)





Date

6.0
Pole Tip Preparation
6.1 Clean the unpainted pole tip region of the Upper Core with Scotchbrite disks 

(Fermi stock 1202-2000) or equivalent to remove rust.



Technician(s)





Date


6.2
Paint the pole tip region of the Upper Core using Room Cure Epoxy (MA-274696).



Note(s):




Do not apply the Room Cure Epoxy to the Parting Plane Region of the core.



Technician(s)





Date

6.2 Clean the unpainted area of the poles of the Lower Core with Scotchbrite disks 

(Fermi stock 1202-2000) or equivalent to remove rust.



Technician(s)





Date


6.4
Paint the pole tip region of the Lower Core using Room Cure Epoxy (MA-274696).



Note(s):




Do not apply the Room Cure Epoxy to the Parting Plane Region of the core.



Technician(s)





Date

7.0
Magnet Assembly
7.1
Place the Upper Core/Coil Assembly and the Lower Core/Coil Assembly together with the 

Alignment Keys installed as per the FMI Strong Horizontal Trim Dipole Magnet Assembly 



(ME-351498).  Tack Weld the Keys to the Core as per (ME-351498).



Weldor






Date



Technician(s)





Date

7.2
Install a Bolt (MA-351363) with a Plain Washer (MA-351206) under the bolt head in each of the 6 holes in the Tie Bars.  Install a Plain Washer (MA-351206), Lock Washer (MA-351207) and a Nut (MA-351205) on each of the bolts and tighten to a stabilized torque of 130 to 170 inch-pounds using a crisscross torque pattern.



Note(s):

If the torque can not be applied to the nut add 10% to your torque, 


to accommodate bolt shank stretching.
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Top View



Technician(s)





Date

X

7.3
Check the parting plane gap on both sides of the magnet.



Parting Plane Gap Check (Max. Gap .010")

Pass

Fail



Inspector





Date

8.0
Power Lead Installation
8.1
Connect the Flexible Wire Assemblies (White (MA-343423), Red (MA-343424), Black

 (MA-343425) by splicing onto the existing coil lead at the coil as per the FMI Strong Horizontal Trim Dipole Magnet Assembly (ME-351498) using a Splice (MA-331697), Solder (MA-351288) and Heat Shrink Tubing (MA-351176).



Technician(s)





Date

8.2
Cover the completed splice area with Heat Shrink Tubing (MA-351483).  Secure the slit tubing in place using Nylon Cable Ties (MA-351305).



Technician(s)





Date

8.3
Clamp the Flexible Wire Assemblies to the Magnet Assembly as per the FMI Strong Horizontal Trim Dipole Magnet Assembly (ME-351498) using a Cable Clamp (MA-351208), Heat Shrink Tubing (MA-351483), Screw (MA-351460) and a Washer (MA-197537).



Note(s):




The tubing is to extend 1/2" past the body of the cable clamp.



Technician(s)





Date

9.0
Painting & Stamping of the Magnet Assembly

9.1
Clean the surface of the magnet.



Technician(s)





Date


9.2
Paint the exterior of the magnet using NAL Blue Paint (MA-351184).



Technician(s)





Date


9.3
Weigh the magnet using an under the hook scale or equivalent.  Record the magnet weight below.

Scale Model/Type
Scale Serial Number
Magnet Weight (Lbs.)







Technician(s)





Date

9.4
Stencil the serial number and weight (Lbs.) in 1" characters on the top of the magnet assembly as viewed from the aisle side per the FMI Strong Horizontal Trim Dipole Magnet Assembly (ME-351498) using Flat White Enamel Paint (Fermi stock 1825-1340 or equivalent).



Note(s):




The magnet serial number is indicated at the base of this traveler.



Technician(s)





Date

9.5
Stamp the serial number on the aisle side Upper Core Tie Bar and on the Lower Core Tie Bar as 

per the FMI Strong Horizontal Trim Dipole Magnet Assembly (ME-351498) using 


1/4" characters.



Technician(s)





Date

XX

9.6
Verify that the previously performed steps were performed correctly (Steps 9.1 through 9.5).



Lead Inspector





Date



Crew Chief





Date

10.0
Final Inspection
X

10.1
Perform an electrical check of the main coils and record results below.

Upper Coil Electrical

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Resistance

Reference Test Only

Not Subject to Limit Values





LS @ 1 KHz

Reference Test Only

Not Subject to Limit Values





Q @ 1 KHz

Reference Test Only

Not Subject to Limit Values





LS @ 100 Hz

Reference Test Only

Not Subject to Limit Values





Q @ 100 Hz

Reference Test Only

Not Subject to Limit Values





100 Volt Ring







Hipot to Ground

< 5 µA @ 500 V





Lower Coil Electrical

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Resistance

Reference Test Only

Not Subject to Limit Values





LS @ 1 KHz

Reference Test Only

Not Subject to Limit Values





Q @ 1 KHz

Reference Test Only

Not Subject to Limit Values





LS @ 100 Hz

Reference Test Only

Not Subject to Limit Values





Q @ 100 Hz

Reference Test Only

Not Subject to Limit Values





100 Volt Ring







Hipot to Ground

< 5 µA @ 500 V





Full Magnet (White Leads Connected Together)

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Resistance

5.80 to 6.40 (






LS @ 1 KHz

780 - 840 mH







Q @ 1 KHz

Reference Test Only

Not Subject to Limit Values





LS @ 100 Hz

960 to 1040 mH







Q @ 100 Hz

Reference Test Only

Not Subject to Limit Values





100 Volt Ring







Hipot to Ground

< 5 µA @ 500 V







Inspector





Date

X

10.2
Verify the polarity of the magnet by checking the individual coils and the full magnet as per the 



FMI Strong Horizontal Trim Dipole Magnet Assembly (ME-351498) using a Mark II Magnaprobe 




(Edmund Scientific Part No. Y42217) or equivalent.



Note(s):




The leads on the individual coils may need to be switched to obtain the 




proper polarity.  Do not switch leads between coils.
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Lead End View

Wiring for the proper polarity

Upper Core/Core Assembly

Lower Core/Coil Assembly

Red Lead - Positive

White Lead - Positive

White Lead - Negative

Black Lead - Negative

Full Magnet

Red Lead - Positive

White Leads Connected Together

Black Lead - Negative




Wiring as per the FMI Strong Horizontal Trim Dipole Magnet Assembly (ME-351498) 



and the diagram in Step 8.1 and above.




Wiring changed to obtain the proper polarity (comment below)



Comments:



Inspector





Date

XX

10.3
Verify the previously performed steps to ensure that they were performed correctly and that the 



readings are acceptable before continuing with this traveler.



Lead Inspector





Date



Crew Chief





Date

11.0
Close Out
X

11.1
Affix the completed Generic Magnet Identification Labels (MA-318490) (Qty. 1) on the aisle side 


of the magnet as per the FMI Strong Horizontal Trim Dipole Magnet Assembly (ME-351498).  


Affix a completed Generic Magnet Identification Label (MA-318490) to this page or complete 


the facsimile below.


[image: image1.wmf]FERMI NATIONAL ACCELERATOR LABORATORY
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FMI Strong Horizontal Trim Dipole


Partially Completed

Generic Magnet Identification Label (MA-318490)



Inspector





Date

12.0
Production Complete

12.1
Process Engineering verify that the FMI Strong Horizontal Trim Dipole Magnet Modification / Rework Traveler (5520-TR-333200) 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

12.2
Attach the Process Engineering O.K. to Ship Tag to the device that this production operation was performed on.



Process Engineering/Designee



Date

Main Coil Winding Traveler for the 100" MIR Quadrupole Magnet
Coil Serial No.
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FMI Strong Horizontal Trim Dipole 

Magnet Modification/Rework

Magnet Serial No.
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