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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
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
Personnel shall perform all tasks in accordance with current applicable ES&H guidelines and those 

specified within the step.


1.6
Cover the magnet 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 Tevatron Modified B-1 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
Lower Core Preparation

3.1
Record the Lower Core (MD-220136) Serial Number






Technician(s)





Date


3.2
Vacuum the Lower Core and remove any debris.



Note(s):




Do not disturb the pole tip shims on the core as these shims are required to adjust the 


magnetic field.



Technician(s)





Date

3.3
Paint the Lower Core coil cavity area and pole tip region with Room Cure Epoxy (MA-274696).  Ensure that the coverage is even and complete.



Technician(s)





Date


3.4
Install G-10 (MX-XXXXXX) down the entire length of the Lower Core from the Backleg to the Pole 

Tip Region as such not to impede assembling the magnet.  Hold the G-10 in place with the Room Cure 

Epoxy or use Sicomet (MX-XXXXXX) or equivalent.



Technician(s)





Date

3.5
Paint the outer surfaces of the Lower Core with NAL Aqua Blue Paint (MA-351434).



Note(s):




Do not paint the parting plane, bolt holes or the survey holes of the core.



Technician(s)





Date


3.6
Place the Lower Coil Assembly into the Lower Core.



Note(s):




Ensure the dimension from the Coil to the Core Face for the Inner Coil is 1.50” ± .02”.




Ensure the dimension from the Coil to the Core Face for the Outer Coil is 3.75” ± .02”.



Technician(s)





Date

X
3.7
Verify the position of the Lower Coil Assembly to the Lower Core.



Note(s):




Ensure the dimension from the Coil to the Core Face for the Inner Coil is 1.50” ± .02”.




Ensure the dimension from the Coil to the Core Face for the Outer Coil is 3.75” ± .02”.



Lead Person





Date

4.0
Upper Core Preparation

4.1
Record the Upper Core (MD-220136) Serial Number






Technician(s)





Date


4.2
Vacuum the Upper Core and remove any debris.



Note(s):




Do not disturb the pole tip shims on the core as these shims are required to adjust the 


magnetic field.



Technician(s)





Date

4.3
Paint the Upper Core coil cavity area and pole tip region with Room Cure Epoxy (MA-274696).  Ensure that the coverage is even and complete.



Technician(s)





Date


4.4
Install G-10 (MX-XXXXXX) down the entire length of the Upper Core from the Backleg to the Pole 

Tip Region as such not to impede assembling the magnet.  Hold the G-10 in place with the Room Cure 

Epoxy or use Sicomet (MX-XXXXXX) or equivalent.



Technician(s)





Date

4.5
Paint the outer surfaces of the Upper Core with NAL Aqua Blue Paint (MA-351434).



Note(s):




Do not paint the parting plane, bolt holes or the survey holes of the core.



Technician(s)





Date


4.6
Place the Upper Coil Assembly into the Upper Core.



Note(s):




Ensure the dimension from the Coil to the Core Face for the Inner Coil is 1.50” ± .02”.




Ensure the dimension from the Coil to the Core Face for the Outer Coil is 3.75” ± .02”.



Technician(s)





Date

X
4.7
Verify the position of the Upper Coil Assembly to the Upper Core.



Note(s):




Ensure the dimension from the Coil to the Core Face for the Inner Coil is 1.50” ± .02”.




Ensure the dimension from the Coil to the Core Face for the Outer Coil is 3.75” ± .02”.



Lead Person





Date

5.0
Magnet Assembly

5.1
Place the Beam Tube Assembly (MA-220003) in the Lower Core/Coil Assembly.



Note(s):




Ensure that the outboard Beam Tube Flange to the Lower Core Face dimension 



is 6.31” ± .02”.



Ensure that the outboard Beam Tube Flange to the Lower Outer Coil Face dimension 


is 1.50” ± .02”.


Technician(s)





Date

X
5.2
Verify that the outboard Beam Tube Flange dimensions are correct.

Outboard Beam Tube Flange Lower Core Face dimension is 6.31” ± .02”.




Pass


Fail

Outboard Beam Tube Flange Lower Outer Coil Face dimension is 1.50” ± .02”.



Pass


Fail



Inspector





Date


5.3
Install the Drill Rod (MA-351702) into the channel provide in the Lower Core/Coil Assembly.  


Place the Upper Core/Coil Assembly on the Lower Core/Coil Assembly.



Note(s):




Ensure that the cores are aligned so that the length differential is split equally between 


the ends within ± .030”.


Technician(s)





Date

X
5.4
Verify that the cores are aligned so that the length differential is split equally between the ends 


within ± .030”.


Inspector





Date


5.5
Install the Bolts (Qty. 20) (MA-351631), Lock Washer (Qty. 20) (MA-186853) and Nuts (Qty. 20) 

(MA-116923).



Using a Torque Wrench torque the bolt assembly to 80 ft-lb in a criss-cross pattern as per the 


Modified B-1 Main Assembly ME-220135.



Note(s):




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


bolt shank stretching.



Technician(s)





Date


5.6
Tack Weld the drill rod to the Lower Core at each end (total of 4 tack welds).



Technician(s)





Date



Weldor






Date


5.7
Position the Plate (MB-210421) to the Upper Core as per MB-210420.



Technician(s)





Date

X
5.8
Verify the position of the Plate (MB-210421) to the Upper Core as per MB-210420.



Lead Person





Date


5.9
Weld the Plate (MB-210421) to the Upper Core as per MB-210420.



Technician(s)





Date



Weldor






Date


5.10
Clean the welds with a Stainless Steel Wire Brush (Fermi Stock 1246-0860)



Technician(s)





Date

X
5.11
Verify that the placement of the Plate (MB-210421) is correct as per MB-210420.



Inspector





Date


5.12
Stencil the magnet at its mid-section on both sides using White Enamel Paint (MA-351428) Modified 

B-1 Main Assembly ME-220135.

B-1 Modified

Serial Number

(As shown at the base of this traveler)

WT XXXX LBS.



Technician(s)





Date

6.0
Manifold Installation

6.1
Line-up the manifold parts with the leads.  Refer to the Modified B-1 Assembly ME-351693.



Make adjustments as required.



Technician(s)





Date

X
6.2
Verify that the manifold parts installed in Step 6.1 are correct.  Refer to the Modified B-1 Assembly 

ME-351693.



Lead Person





Date


6.3
Insulate around the potting cover or the insulation with Super 8 Cement (MA-116559).



Note(s):




Ensure that the beam tube ends are covered during the following Steps to prevent 



contamination.



Technician(s)





Date


6.4
Braze the joints as per 5520-ES-318973 using Sil-Fos 15 Rod.  Allow the brazed areas to air cool 


to 100°F.



Technician(s)





Date


6.5
Clean the braze joints with Scotchbrite disks (Fermi stock 1202-2000) and small buffer.



Technician(s)





Date


6.6
Install the manifold parts that do not require brazing.  Refer to the Modified B-1 Assembly 


ME-351693.



Technician(s)





Date

X
6.7
Verify that the manifold is assembled correctly.  Refer to the Modified B-1 Assembly ME-351693.



Lead Person





Date

7.0
Final Inspection

7.1
Verify the parting plane has no gaps greater than X.XX”.



Inspector





Date

X
7.2
Perform a Leak Check of the Beam Tube Assembly.

[image: image1.wmf]PART 

NO.

DATE

 

TIME

OPERATOR'S 

LAST NAME

SCALE 

UNITS 

BEFORE 

HELIUM 

PROBE

SCALE 

UNITS 

WHILE 

ENCLOSURE 

FLOODING

DETERMINATION OF MINIMUM 

DETECTABLE LEAK

MDS ÷ ((Response - Bckgnd) ÷ Leak Value) = MDL




Inspector





Date


7.3
Perform an electrical inspection.

	Electrical Test
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance


	
	46.0 to 52.0 
	
	
	
	

	LS @ 1 KHz


	
	TBA

DR Required
	
	
	
	

	Q @ 1 KHz


	
	TBA

DR Required
	
	
	
	

	LS @ 100 Hz


	
	
	
	
	
	

	Q @ 100 Hz


	
	
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hipot Upper Coil Assembly to Lower Coil Assembly

@ 1500 V
	
	< 5 µA
	
	
	
	

	Hipot Coil Assemblies to Ground

@ 1500 V
	
	< 5 µA
	
	
	
	




Inspector





Date

X
7.4
Perform a Flow Check at a ∆P of 60 PSI and 100 PSI and record the results below.  Refer to the 


Mechanical (Flow) Inspection (5520-ES-318968).

	Magnet Flow Test
	Flow Cart Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	∆P 60 PSI
	
	26.0 ± ??
	
	
	
	

	∆P 100 PSI
	
	34.0 ± ??
	
	
	
	


	Perform a hydrostatic check of the joint at 500 PSI for 30 minutes.
	
	Pass
	
	




Inspector





Date

X
7.5
Verify that the Magnet has been painted with NAL Aqua Blue Paint (MA-351434) as per the 


Modified B-1 Main Assembly ME-220135.



Note(s):




Ensure that no paint has been applied to the parting plane, bolt holes or the survey 



holes of the core.



Inspector





Date

X
7.6
Verify that the Magnet has been stenciled at its mid-section on both sides using White Enamel Paint 

(MA-351428) as per the Modified B-1 Main Assembly ME-220135.

B-1 Modified

Serial Number

(As shown at the base of this traveler)

WT XXXX LBS.



Inspector





Date

X
7.7
Affix the completed Generic Magnet Identification Labels (MA-318490) (Qty. 2) on the magnet at the 

lead end on the manifold side and at the return end on the non-manifold as per the Modified B-1 Main 

Assembly ME-220135.  Affix a completed Generic Magnet Identification Label (MA-318490) to this 

page or complete the facsimile below.
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f

ME-

XXXXXX                                Serial #

     Date Completed

Electrical Data

Weight:

  

Lbs.

Resistance:

                 

mOhms

                100 Volt Ring:

Ls @ 1 

KHz:

                 

mH

                Ls @ 100 

KHz:

                 

mH

Q @ 1 

KHz:

                Q @ 100 

KHz:

Water Test Data

Hydrostatic check @ 500 PSI for 30 Minutes:

60 

Psig

              GPM

100 

Psig

            GPM

FERMI NATIONAL ACCELERATOR LABORATORY

TECHNICAL DIVISION


Partially Completed

Generic Magnet Identification Label (MA-318490)



Inspector





Date

XX
7.8
Compile and attach the complete DR List for the magnet.



Process Engineering/Designee



Date

8.0
Production Complete

8.1
Process Engineering verify that the Traveler 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 and dispositions have been reviewed by the Responsible Authority for conformance before being approved.



Comments:



Process Engineering/Designee



Date

9.1
Attach the Process Engineering O.K. to ship Tag to the device that this production operation was performed on.



Process Engineering/Designee



Date
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