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	Released by:
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Revision Page
	Revision
	Step No.
	Revision Description
	TRR No.
	Date

	None
	N/A
	Initial Release
	N/A
	6/4/04

	
	
	
	
	

	A
	Cvr Pge
	Added Dwg numbers for Magnet Feet Welding Fixture and Magnet Feet Layout Detail.
	1647
	7/1/04

	
	9.0
	Added new section to install feet to make magnet either a horizontal or vertical or no feet configuration.
	
	

	
	
	
	
	

	B
	6.3
	New Step. Added Instructions to ‘tack weld keystock to the lower core’
	1672
	10/27/04

	
	6.10
	Increased torque from 22 ft/lbs to 50 ft/lbs.
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


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

1.7
All Room Cure Epoxy to be applied at an ambient temperature of 65° F.

2.0
Parts Kit List
2.1
Attach the completed Parts Kit List for the Tevatron I AR Trim 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 received is complete.



Process Engineering/Designee



Date

3.0
Half Core Preparation




Completed


3.1
Prepare the Half Cores for gritblasting or other approved cleaning



methods by protecting all bolt holes, threaded holes, survey holes, 



etc., using tape or other approved methods.



Upper Half Core




Lower Half Core 



Note:
Apply clamps or equivalent during the gritblasting as necessary to




prevent laminations from de-laminating.



Technician(s)





Date


3.2
Transport the Half Cores to the gritblast booth or alternate


cleaning station using approved methods.



Upper Half Core



Lower Half Core


3.3
Gritblast and/or clean the core outside area of the Half Core, as necessary


Upper Half Core



Lower Half Core 


3.4
Rotate/Gritblast and/or clean the coil cavity area of the Half Core.


Upper Half Core



Lower Half Core



Caution:  Do not remove any metal from pole tip areas during gritblasting.


3.5
Remove the Half Core from the gritblast booth or alternate cleaning


station and transport to Core Preparation area using approved 



methods.



Upper Half Core



Lower Half Core



Technician(s)





Date
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3.6
Weld the following listed parts onto the NDAYU core in accordance with Dwg MD-196566.



Upper Half Core





MB-196544
Tie Bar Weldment
1 ea



MB-197380
Drilled Tie Bar
2 ea
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3.7
Weld the following listed parts onto the NDAYL core in accordance with Dwg MD-197379.



Lower Half Core





MB-197381
Tie Plate
1 ea



M-197380
Drilled Tie Bar
2 ea



Technician(s)





Date



Weldor(s)





Date

3.8
Position the Half core with the coil cavity facing down. Clean the outside
of the core using KPC 820N (Fermi stock 1920-0705) and Heavy Disposable 

Wipers (Fermi Stock 1660-2600 or equivalent).



Upper Half Core



Lower Half Core


3.9
Prime the outside of the core with Paint Primer (MA-388153).



Upper Half Core



Lower Half Core


3.10
Paint the primed areas of the core using Paint –Yellow #659.



Upper Half Core



Lower Half Core



Technician(s)





Date
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3.11
Position both Half Cores with the coil cavity facing up.  Clean the inside of the coil 



cavity using KPC 820N (Fermi stock 1920-0705) and Heavy Disposable Wipers



(Fermi Stock 1660-2600 or equivalent).



Upper Half Core



Lower Half Core


3.12
Apply Krylon Spray (MA-388598) or equivalent to the parting plane and pole tip as



per Dwg MD-412267.



Upper Half Core



Lower Half Core



Technician(s)





Date


3.13
Coat the Coil Cavity area, if necessary, with room cure epoxy.  Ensure minimal build-up of



epoxy by wiping the core after applying the room cure epoxy.



Note:
Cores may be sent to production for magnet assembly or to storage.



Upper Half Core



Lower Half Core



Technician(s)





Date

4.0
Coil Preparation 

4.1
Acquire 2 ea Coil Assembly (MD-197391) coils.



Technician(s)





Date


4.2
Perform an electrical inspection on the coils and record results below.



Record Coil Serial Numbers below.

	Coil Serial Number


	
	
	
	
	
	

	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	366 to 377
	m(
	
	
	

	LS @ 1 KHz
	
	For Reference Only
	( H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	( H
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	


	Coil Serial Number


	
	
	
	
	
	

	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	366 to 377
	m(
	
	
	

	LS @ 1 KHz
	
	For Reference Only
	( H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	( H
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	




Inspector





Date
5.0
Upper/Lower Half Core Magnet Assembly




Completed


5.1
Transport the Upper and Lower Half core to the Magnet Assembly Area. Ensure the



Coil Cavity if facing upward.



Technician(s)





Date


5.2
Glue Coil Spacers G-10 (MA-220256) into core using Green Room Cure Construction



Epoxy (MA-115564) or equivalent
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5.3
Apply room cure epoxy (filled as necessary) onto the core cavity area.



Note:
Ensure coil spacer (MA-2220256) are installed and glued into position.


5.4
Install coils into core cavity in the proper sequence and into the proper position.



Note:
Refer to Magnet Assembly ME-197383 for correct coil/lead placement.


5.5
Verify coils are positioned and located properly.


5.6
Clamp coils into place as necessary and let epoxy cure for 24 hours.

	Start Time/Date
	Finish Time/Date

	
	



5.7
Remove clamps, if necessary.



Technician(s)





Date


5.8
Transport Upper and Lower Half Cores with coils to Magnet Assembly area.



Technician(s)





Date

6.0
Magnet Assembly

Completed

6.1
Record the Upper Half Core/Coil Assy Serial numbers and the Lower Half Core/Coil Assy


Serial numbers below.

	Core
	Serial Number
	Coil 
	Serial Number

	NDAYU
	
	NDACW
	

	NDAYL
	
	NDACW
	



Technician(s)





Date

6.2
Install Keystock  (MA-197385) ¼”Diam  X 6 ½” long (2 ea) into lower half 


core key way groove


Technician(s)





Date

6.3
Tack weld the keystock at both ends to the lower core.


Note:
Protect the coil from weld splatter by covering with approved materials


Weldor(s)





Date


Technician(s)





Date

6.4
Assemble 2 ea Coil Wedge Slider Assemblies using the following:


Wedge, Top & Bottom

4 ea
MB-197384


Wedge Slider


2 ea
MB-197390


Wedge Bolt


2 ea
MB-197393


Washer



2 ea
MA-197394


Washer



2 ea
MA-196616


Hex Nut



2 ea
MA-197397


Note: Lightly Coat Bolts w/Anti-Seize Compound (MA-116564) during assembly.


Technician(s)





Date

6.5
Install Coil Wedge Slider Assemblies onto Coil in Lower Coil Assy.


Note:
Ensure Coil Wedge Slider Assembly is in the lowest position to prevent



proper installation of the Upper Half Core/Assembly.


Technician(s)





Date

6.6
Rotate Upper Half Core Assy w/Coil (MD-197566).


Note:
Ensure Coil is properly secured to Upper Half core to prevent



coil release from Half Core.

6.7
Install Upper Half Core Assy w/Coil (MD-197566) onto Lower Half Core Assy.


w/Coil (MD-197379).


Note:
Ensure Coil Wedge Slider Assembly is in the lowest position to prevent



proper installation of the Upper Half Core/Assembly.

6.8
Install Ferry Cap (MA-197386) (6ea) ½-13 UNC X 5 1/2” long into Upper & Lower


Half Core Tie Bar. Install Hex Nut (MA-197389) (6 ea) onto Ferry Cap Screws 


and hand tighten.


Technician(s)





Date

X
6.9
Verify coil placement and core orientation is correct.  Ensure leads are properly 



orientated as per Dwg ME-197383.



Lead Person





Date

6.10
Torque the bolts to 50 FT/LBS each using the sequence below for the


tightening pattern.


Note:
Start from 30 ft/lbs, and increase torque in 10 ft/lbs increments.
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Technician(s)





Date


6.11
Measure and record the parting plane gap at  intervals starting at the lead end on both sides of the magnet.

	Inches from the Lead End
	Limit
	Left Side
	Right Side

	Lead End
	< 1 mil
	
	

	2”
	< 1 mil
	
	

	4”
	< 1 mil
	
	

	Return End
	< 1 mil
	
	

	TOTAL
	
	
	

	AVERAGE
	( 21
	
	




Note:
The Parting Plane average gap is not to exceed 0.005” per side and it is 




not to exceed 0.010” in any one location.


Inspector
Date
6.12
Adjust Coil Wedge Slider to support Upper Half Core Coil.


Note:
Square Washer on Wedge Bolt Assembly should be pushed toward the core for



proper alignment


Technician(s)





Date

7.0
Power Flag/Bus Installation



Completed
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7.1
Install Terminal Bracket Assembly (MB-197399) onto the Upper


Half Core Tie Bar using Soc Hd Cap Screw (2 ea)(MA-197396). Use


RTV-154 or equivalent to fill over the top of the Cap Screw.

7.2
Route the Lower Core Power Leads as per Magnet Assembly (ME-197383).

7.3
Route the Upper Core Power Leads as per Magnet Assembly (ME-197383).


Technician(s)





Date

X
7.4
Verify that both Upper and Lower Power Leads are properly routed.



Lead Person





Date


7.5
Cut both Upper and Lower Coil Power Leads to length using approved



methods/equipment.



Technician(s)





Date



Completed

7.6
Push back the Polyester Fiber/Glass Filament outer jacket.

7.7
Carefully remove the conductor coating (approximately ¾”) using approved


methods/equipment.


Caution:
Remove only enough conductor coating as necessary for proper soldering.

7.8
Install Ring Tongue Terminals (MA-197395) onto each coil lead and crimp.

7.9
After Crimping, solder Ring Tongue Terminals and conductor using


50/50 Solder (FermiStk 1070-8025).

7.10
Clean terminal connector to remove excess flux.

7.11
Slide forward the Polyester Fiber/Glass Filament and cover the  Ring Tongue


Terminal.

7.12
Install one Jumper (MA-197513) onto the Terminal Bracket Assembly


at Studs #2 and  #3


Technician(s)





Date

7.13
Install Ring Tongue Terminal on studs of the Terminal Bracket Assembly


and secure with Washer 4ea  (MA-197388) and Hex Nut (MA-197387).


Technician(s)





Date

7.14
Glue leads to the coil using a filled epoxy.
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Technician(s)





Date

8.0
Magnet Final Inspection

8.1
Electrical Inspect the Upper Half Core, Lower Half Core, and Total Magnet



and record results below.

Upper 

	Half Magnet
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	366 to 377
	m(
	
	
	

	LS @ 1 KHz
	
	For Reference Only
	
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hi Pot

Coil to Core

1500 V
	
	< 5 (A
	
	
	
	


Lower 

	Half Magnet
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	366 to 377
	m(
	
	
	

	LS @ 1 KHz
	
	For Reference Only
	
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hi Pot

Coil to Core

1500 V
	
	< 5 (A
	
	
	
	




Inspector





Date





Completed

	Full Magnet
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	732 to 754
	m(
	
	
	

	LS @ 1 KHz
	
	For Reference Only
	
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hi Pot

Coil to Core

1500 V
	
	< 5 (A
	
	
	
	




Inspector





Date

9.0
Horizontal & Vertical Feet Installation
9.1
Indicate below if you are building a Horizontal or Vertical AR (NDA) Trim Dipole or 


No Feet Installation Magnet.

[image: image1.emf]PowerFlag

Feet

NDAMagnet

VerticalAlignment

23/16"

TieBars

27/8"

PowerFlag

Feet

TieBars

NDAMagnet

HorizontalAlignment


	Horizontal
	
	

	Vertical
	
	

	No Feet
	
	Proceed to Step 10.0




Process Engineering





Date


9.2
Acquire Feet Alignment/Welding Fixture (ME-210112) and align adjustable welding stop 



as per magnet type to be welded.



Technician(s)





Date


9.4
Position Magnet Feet (MB-220067) onto alignment pins on fixture ME-210112.


[image: image2.emf]NDAMagnet

NDAFeet

MB-220067

MagnetFixed

PositionStop

AdjustableStop

AdjustableStop

(NotusedwithNDA)

NDAHorizontal&VerticalFeetWeldFixture

ME-210112

(UsedforHorizontalandVertical)

OpeningforMagnet

TieBars


9.5 Install NDA magnet onto feet per Horizontal/Vertical configuration as per MD-220070.



Technician(s)





Date

X
9.6
Verify magnet being processed is correct as per Step 9.1.  Verify that the magnet and the


feet are positioned correctly as per Dwg MD-220070 and ME-210112.



Lead Person





Date


9.7
Weld feet to magnet as per MD-220070 and ME-210112.



Weldor(s)





Date



Technician(s)





Date


9.8
Remove magnet from Alignment/Welding Fixture and transport to Magnet Final Assembly area.


Technician(s)





Date


9.9
Prime the outside of the core/feet with Paint Primer (MA-388153).


9.10
Paint the primed areas of the core/feet using Paint –Yellow #659


Technician(s)





Date

10.0
Magnet Final 
10.1
Weigh the magnet using a under a hook scale or equivalent.  Record the magnet weight below.

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

	
	
	




Technician(s)





Date

10.2
Stencil the magnet serial number and weight (Lbs.) in 1" characters centered on both sides of the magnet as per Magnet Assembly  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.

EXAMPLE

AR Trim Dipole

NDAXXX-0

MAGNET WEIGHT



Technician(s)





Date

10.3
Stencil the magnet serial number in ½” characters in the upper left hand corner on the Magnet Lead End and Return End using Flat White Enamel Paint (Fermi stock 1825-1340 or equivalent).



Technician(s)





Date


10.4
Affix ProEng Magnet Bar Code Identification Label.



Inspector





Date


10.5
Affix the completed Generic Magnet Identification Labels (MA-318490) (Qty. 2) on the magnet.  Place one label on the Lead End, Non-Manifold Side, approximately 6” from magnet end.  Place the other label on the magnet on the Return End, Manifold Side, approximately 6” from magnet end. Affix a completed Generic Magnet Identification Label (MA-318490) to this page or complete the facsimile below.
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Partially Completed

Generic Magnet Identification Label (MA-318490)



Inspector





Date

11.0
DSR Updating


Update DSR Keywords










Location












Location Verified Date










Status












Make entry regarding work performed.








Lead Person





Date

12.0
Production Complete


12.1
Process Engineering verify that the Tevatron I AR Trim Dipole Magnet Assembly Traveler
 without Beam Tube (5520-TR-333708) 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





































Tevatron I AR Trim Magnet Assembly
Magnet Serial No.

NDA


without Beam Tube






Notes:
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