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Revision Page
	Revision
	Step No.
	Revision Description
	TRR No.
	Date

	None
	N/A
	Initial Release
	N/A
	9/14/04

	
	
	
	
	

	A
	1.5
	Deleted Step
	1678
	2/23/05

	
	3.12
	New Step:  Pre-stack the Ferrite Bricks with no gaps.
	
	

	
	3.13
	New Step:  Responsible Authority/Physicists approval of pre-stack.
	
	

	
	3.14
	Added:  unfilled epoxy.
	
	

	
	3.18
	Updated Step:  G-10 Spacers are optional.
	
	

	
	4.6
	New Step:  Attach Incoming Inspection Leak Check Sticker
	
	

	
	4.7
	Moved Step:  Moved step from 5.12
	
	

	
	4.13
	New Step:  Pre-stack the Ferrite Bricks with no gaps.
	
	

	
	4.15
	Added: unfilled epoxy.
	
	

	
	4.19
	Updated Step:  G-10 spacers are optional and need to match Step 3.18
	
	

	
	5.6
	New Step:  Verify that all Ferrules are properly installed.
	
	

	
	5.15
	New Step: Engineer will now review the width measurement
	
	

	
	5.22
	Updated Step:  Update chart (vertical/horizontal position) and added  @20 psi and @15 psi to the correct columns.
	
	

	
	5.25
	New Step:  Attach Incoming Inspection Leak Check Sticker.
	
	

	
	5.26
	New Step:  Attach Incoming Inspection Leak Check Sticker.
	
	

	
	6.6
	New Step:  Verify ferrules are installed properly.
	
	

	
	6.13
	New Step:  Verify that Step 6.15 to 6.40 can be completed in shift.
	
	

	
	6.14
	New Step:  Ensure Weldor is available prior to magnet assembly.
	
	

	
	6.15
	Added:  unfilled room cure epoxy
	
	

	
	6.19
	Updated Step:  Updated pik to show where unfilled and filled epoxy are to be used.
	
	

	
	6.20
	Update:  unfilled room cure epoxy.
	
	

	
	6.30
	Updated Step:  Update chart (vertical/horizontal position) and added  @20 psi and @15 psi to the correct columns.
	
	

	
	7.4
	New Step:  Verify that ferrules are properly installed.
	
	

	
	9.2
	Updated:  ‘using ProEng supplied labels’.
	
	

	
	9.3
	Updated:  ‘using ProEng supplied labels’.
	
	

	
	
	
	
	

	B
	3.0
	New Section:  Added steps to check Lead Plate Assembly and 

Non-Lead Plate Assembly for flatness.  Added steps to grit blast 

plates where ferrite blocks are glued. Per DR ORB-0018
	1718
	3/28/05

	
	4.6
	Moved Step:  Step 4.6 moved to become new section 3.Step 4.9
	
	

	
	3.8
	Added:  Protect the sides of the plate from epoxy by applying
approved tape to the plate edges.
	
	

	
	3.16
	Added Note:  Ensure top of G-10 Spacers are below top of
ferrite bricks.
	
	

	
	4.15
	Added:  Protect the sides of the plate from epoxy by applying

approved tape to the plate edges.
	
	

	
	4.17
	Added Note:  Ensure top of G-10 Spacers are below top of

ferrite bricks.
	
	

	
	5.1
	Added Note: Clean off tape along sides
	
	

	
	5.16
	New Step:  Grit Blast Side Plates.
	
	

	
	5.17
	Moved:  Diagram above step to within step and added boxes to
Record measurements.
	
	

	
	5.22
	Added Step:  Ensure Side Plates are Grit Blasted.
	
	

	
	5.2
	New Step: Grit Blast coil to remove mfg’ing contaminants.
	
	

	
	
	
	
	


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

1.6
All Room Cure Epoxy to be applied at an minimum ambient temperature of 65° F.

2.0
Parts Kit List
2.1
Attach the completed Parts Kit List 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
Lead Plate/Non-Lead Plate Preparation

3.1
Place the Non-Lead Plate Assembly (MB-388745) onto gauge blocks and measure the 


Non-Lead Plate for flatness at the four corners and record measurements below. 


Flatness shall be less than  0.030”.



Note:
Position the Non Lead Plate on the gauge blocks bar facing down.

[image: image17.wmf]
	Position #1
	Position #2
	Position #3
	Position #4

	
	
	
	



3.2
Place the Lead Plate Assembly (MB-388744) onto gauge blocks and measure the Lead Plate


For flatness at the four corners and record measurements below.



Flatness shall be less than 0.030”.

[image: image18.wmf]
	Position #1
	Position #2
	Position #3
	Position #4

	
	
	
	




Inspector





Date


[image: image1]

3.3
Measurements of the Lead Plate Assembly and the Non-Lead Plate Assembly for flatness


are acceptable to proceed with further processing.



Responsible Authority/Physicist



Date


3.4
Weld the Support Bars (2 ea)(MB-388752) to the Upper Core Assembly Plate 



as per Dwg ME-388705.
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Weldor(s)





Date



Technician(s)





Date


3.5
Place the Non-Lead Plate Assembly (MB-388745) onto gauge blocks and measure the 



Non-Lead Plate for flatness at the four corners and record measurements below. 



Flatness shall be within  0.030”.



Note:
Position the Non Lead Plate on the gauge blocks bar facing down.

[image: image20.wmf]STOP

STOP


	Position #1
	Position #2
	Position #3
	Position #4

	
	
	
	




Inspector





Date


[image: image2]

3.6
Measurements of the Non-Lead Plate Assembly for flatness are acceptable



to proceed with further processing.



Responsible Authority/Physicist



Date


3.7
Check the Water Tube Peek Insulators (MA-412118) rec’d for this magnet that they will


pass through the Water Fittings on the Lead Plate Assembly. Reverse the Insulator position



and re-check.

3.8
Check the Power Bus Peek Insulator (MA-412092) rec’d for this magnet that they will 


pass through the Power Bus Fittings on the Lead Plate Assembly. Reverse the Insulator 



position and re-check.



Technician(s)





Date


3.9
Check the Water Tube Peek Insulators (MA-412118) rec’d for this magnet that they will 


pass over the Water Leads of the Coil. Reverse the Insulator position and re-check.


3.10
Check the Power Bus Peek Insulator (MA-412092) rec’d for this magnet that they will 



pass over the Power Bus Leads of the Coil. Reverse the Insulator position and re-check.


3.11
Return Water Tube Peek Insulators and Power Bus Peek Insulators to this magnets



Parts Kit.



Technician(s)





Date


3.12
Protect areas not needing or not requiring grit blasting using approved methods. Areas to be 


protected are the feed-thru fittings, edge of plate (all fours sides).
[image: image21.emf]Non-LeadPlateAssembly

MB-388744

TopView

BarfacingDown

GaugeBlock

Position#1

Position#2 Position#3

Position#4




Technician(s)





Date


3.13
Grit Blast the Lead Plate Assembly (MB-388744) and Non-Lead Plate Assembly (MB-388745) 


in the area where the ferrite brick #1 will be glued onto the Lead Plate.



Note:
Be careful not to grit blast areas which have been protected from grit blasting.



Technician(s)





Date

4.0
Lower Core Assembly
[image: image22.emf]GaugeBlock

GaugeBlock

Position#1

Position#3

Position#4

BarfacingDown

LeadPlateAssembly

MB-388744

TopView

Position#2



4.1
Disassemble the OrBump Stacking Fixture.


4.2
Clean all pieces using KPC 820N (Fermi stock 1920-0705) and Heavy Disposable
Wipers (Fermi Stock 1660-2600 or equivalent).

4.3
Coat all surfaces of the tooling with Red Mold Release 225 (Fermi stock 1930-1000) 


or equivalent.

4.4
Coat all threaded parts with grease to prevent epoxy from bonding during the Core 



Stacking curing cycle.


Technician(s)





Date


4.5
Place Core Stacking Fixture Bar #1 (3 ea) on table with a spacing of  8.250”.

[image: image23.emf]Non-LeadPlateAssy

MB-388745

StampUpperCoreSerial#here

SupportBar

MB-388752




Technician(s)





Date


4.6
Using ¼” high die stamps, stamp the Lead  Plate Assembly, ORDBLC-XXX



Note:
Substitute the XXX for the serial number of this traveler listed below.

[image: image24.emf]Non-LeadPlateAssembly

MB-388744

TopView

BarfacingUpward

GaugeBlock

Position#1

Position#2 Position#3

Position#4



Technician(s)





Date


4.7
Attach the Lead Plate Assembly (MD-388707) Incoming Inspection leak check sticker here.  



Attach the Incoming Inspection Leak Check  label below.  If no sticker is attached, perform a 



leak check and record information below.

	Part No.

________________
	Determination of Detectable Leak

	
	M.D.S. ÷ ((Response – Background) ÷ Leak value) = MDL

	Operator Last Name
	Scale Units Before Helium Probe
	Scale Units While Enclosure Flooding
	MDS
	Response
	Background
	Leak value
	MDL

	
	
	
	
	
	
	_______x E-8
	______x E-__




Inspector





Date


4.8
Place Lead Plate Assembly (MB-388744) on top of Bar #1. Ensure Lead Plate Assembly


is placed on top of Bar #1 correctly as per Dwg MB-388870.



Note:
Ensure to place fitting in plate downward.

[image: image25.emf]Protectthisare

fromGritBlasting

2"

Protectallfoursides

fromGritBlasting




Technician(s)





Date


4.9
Wrap the Lead Plate Assembly Fittings with Teflon Tape or equivalent to prevent



epoxy from contaminating the fitting.
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4.10
Lightly sand/grit blast the G-10 Spacers to remove any shininess which will prevent 


proper epoxy bonding.



Technician(s)





Date


4.11
Clean the G-10 Spacer (MB-388729) (11 ea) using KPC 820N (Fermi stock 1920-0705)


(or equivalent) and Heavy Disposable Wipers (Fermi Stock 1660-2600 or equivalent).


CAUTION:
HANDLE FERRITE BRICKS/BLOCKS WITH EXTREME CARE.  






BRICKS/BLOCKS CHIP VERY EASILY.



CAUTION:
AVOID SLIDING FERRITE BRICKS/BLOCKS TOGETHER TO PREVENT 




CHAFFING OF FERRITE



Technician(s)





Date


[image: image3]

4.12
Verify if a Stacking Formula is required.

[image: image27.emf]ToolingBar#1

MB-388871

ToolingBar#1

MB-388871

8.250" 8.250"




Stacking Formula Required. If required, attach Formula to this traveler.

[image: image28.emf]StampLowerCoreSerial#here

LeadPlateAssembly

MB-388744





Stacking Formula NOT required.



Responsible Authority/designee





Date


4.13
Pre-Stack the 10 ea Ferrite Bricks #1 for the Lower Core on the surface table.  Re-arrange


the stack so there are no gaps over 0.002” between any bricks.  Measure and record below the length


of the stack.  Use clamps to compress the stack.



Record the Brick Numbers below once the Final Core Stack has been approved.



Note:
During the stacking of bricks, NO chips should be in the area between the




Tabs of the G-10 Spacers.  Bricks may be rotated to put chips on the bottom.

[image: image29.emf]LeadPlateAssembly

MB-388744

ToolingBar#1

MB-388871

ToolingBar#1

MB-388871

8.250" 8.250"




Technician(s)





Date


[image: image4]

4.14
Verify the pre-stack arrangement of Ferrite Bricks #1 are acceptable for stacking.



Responsible Authority/designee





Date


4.15
Clean the Ferrite Brick #1 (MB-388708) (10 ea) using KPC 820N (Fermi stock 1920-0705)


(or equivalent) and Heavy Disposable Wipers (Fermi Stock 1660-2600 or equivalent).



Note:
During the cleaning of the Ferrite Bricks, DO NOT ROTATE the bricks from




their approved pre-stack order.



Note:
Protect the Lead Plate Assembly sides from epoxy flow using tape or approved




methods.
[image: image30.emf]Protectfittingsby

wrappingwithteflon

tapeorequivalent.

LeadPlateAssembly

MB-388744




Technician(s)





Date


4.16
Using UNFILLED Room Cure Epoxy (MA-274695), coat the bottom and side of Brick #1.


Note:
Stack Ferrite Brick #1 as approved in Step 4.13.



Note:
Ensure coating of epoxy is adequate to coat the bottom and the sides




of the of Ferrite and G-10 spacer.

[image: image31.emf]


Technician(s)





Date


4.17
Install Ferrite Brick #1 onto end of Plate, Position #1. Record Brick serial number in table below.



Note:
Ensure G-10 Spacers are below the Ferrite Bricks, except for the Alignment Tabs.


Note:
Brick Sequence must match approved stacking in Step 4.13.
[image: image32.emf]Ferritesinthisareabetweenthe

G-10SpacerTabsshouldbechipfree!!


	Position
Number
	Brick

Serial #

	#1
	

	#2
	

	#3
	

	#4
	

	#5
	

	#6
	

	#7
	

	#8
	

	#9
	

	#10
	




Technician(s)





Date


4.18
Coat both sides of G-10 Spacer with UNFILLED room cure epoxy and install.


Note:
Ensure tabs on G-10 Spacer are facing upward.

[image: image33.emf]LeadPlateAssembly

MB-388744

Brick#1

MB-388708

G-10Spacer

MB-388729

ApplyRoomCureHere




Technician(s)





Date


4.19
Repeat installation of Ferrite Bricks and G-10 Spacers until Brick Position  #10 and G-10 Spacer #10


are installed.



Technician(s)





Date


4.20
Verify with the Project Engineer if a G-10 Spacer is required.
[image: image34.emf]Position#1





Required,  add ________ G-10 Spacers.

[image: image35.emf]


Not Required

[image: image36.emf]FerriteBrickPosition#10

AddG-10Spacerhere.

Qtymaybe0,1or2.

asperabovestep.




Technician(s)





Date


4.21
Wipe all excess epoxy from the Ferrite Bricks, Lead Plate Assembly.



Note:
Ensure to clean any epoxy from all four tube fittings 



Technician(s)





Date


4.22
Complete assembly of the  Core Stacking Fixture (MB-388870):

[image: image37.wmf]
[image: image38.emf]CoreStackingFixture

SideView

MB-388870

Bar#4

MB-388875

Bar#1

MB-388871
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MB-388872

Bar#5

MB-388876

Bar#6

MB-388877




4.22.1
Ensure G-10 Spacers are below Ferrite Bricks.



4.22.2
Install Bar #4 onto end of Plate Assembly (near Brick Position #1).



4.22.3
Install Plate #1 (MB-388873) (2 ea) onto Bar #1.




Note:
Ensure Plate #1 is positioned into groove in Bar #1




Note:
Ensure during installation that all Bars/Plates are properly seated into




Alignment grooves.


4.22.4
Install Bar #5 (MB-388876)(1 ea) and Bar #6 (MB-388877)(1 ea)




onto Plate Assembly at the Brick Position #10 end.




Note:
Ensure Screw (MA-393313) is installed in Bar #6, and





the threads have been coated with grease.



4.22.5
Install Bar #3 (MB-388874) (2 ea) on to the top of the Ferrites.




Note:
Do not damage the tabs on the G-10 Spacers.



4.22.6
Install Bar #2 (MB-388872)(3 ea) on to the top of the fixture.


4.22.7
Install Screw (MA-3939871)(6 ea) with washer (MA-393315)(6 ea)




into Bar #1.



Technician(s)





Date



4.22.8
Torque the end bolt to 20 ft/lbs to compress Ferrite Brick stack longitudinally.



Loosen End Bolt



Technician(s)





Date



4.22.9
Torque the top bolts in a stagger pattern to 70 ft/lbs.



Loosen Top Bolts

[image: image39.emf]#1 #2

#3 #4

#5

#6 CoreStackingFixture

TopView

MB-388870




Technician(s)





Date



4.22.10
Repeat Step 4.22.8 and 4.22.9 for five times.  Wipe off excess epoxy each time.



Technician(s)





Date


4.23
Torque End Bolts to 20 ft/lbs and Top Bolts to 70 ft/lbs. Record final Torque values below



Note:
Ensure G-10 Spacers are below surface of Ferrite Bricks the full length of the




magnet.

[image: image40.emf]CoreStackingFixture

TopView

MB-388870

Measure

[image: image41.emf]Non-LeadPlateAssy

MB-388745

StampUpperCoreSerial#here







End Bolt Torque
Top Bolt Torque



Technician(s)





Date


4.24
Measure the length of the ferrite bricks (including G-10 spacers) and record below.

[image: image42.emf]ToolingBar#1

MB-388871

ToolingBar#1

MB-388871

8.250"

8.250"

Non-LeadPlateAssy

MB-388745

SupportBar

MB-388752




Inspector





Date


[image: image5]

4.25
Verify that the measurements are acceptable and Lower Core Assembly may proceed 



to curing.



Responsible Authority/designee





Date


4.26
Allow to cure for 24 hours.

	Start Date
	Start Time
	End Date
	End time

	
	
	
	




Technician(s)





Date


4.27
Disassemble Core Stacking Fixture and remove the Lower Core Assembly.


4.28
Transport Lower Core Assembly to the magnet assembly area.



Technician(s)





Date

5.0
Upper Core Assembly
[image: image43.emf]UpperCoreStack
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5.1
Disassemble the OrBump Stacking Fixture.


5.2
Clean all pieces using KPC 820N (Fermi stock 1920-0705) and Heavy Disposable

Wipers (Fermi Stock 1660-2600 or equivalent).


5.3
Coat all surfaces of the tooling with Red Mold Release 225 (Fermi stock 1930-1000) 


or equivalent.


5.4
Coat all threaded parts with grease to prevent epoxy from bonding during the Core 



Stacking curing cycle.


Technician(s)





Date


5.5
Place Core Stacking Fixture Bar #1 (3 ea) on table with a spacing of  8.250”.
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5.6
Using ¼” high die stamps, stamp the Upper Plate Assembly, ORDBUC-XXX



Note:
Substitute the XXX for the serial number of this traveler listed below.

[image: image45.emf]Position#1



Technician(s)





Date


5.7
Place Non Lead Plate Assembly (MB-388744) on top of Bar #1. Ensure Non-Lead Plate Assembly



is placed on top of Bar #1 correctly as per Dwg MB-388870.

[image: image46.emf]G-10SpacerTabs




Technician(s)





Date


5.8
Lightly sand/grit blast the G-10 Spacers to remove any shininess which will prevent 



proper epoxy bonding.



Technician(s)





Date


5.9
Clean the G-10 Spacer (MB-388729) (11 ea) using KPC 820N (Fermi stock 1920-0705)


(or equivalent) and Heavy Disposable Wipers (Fermi Stock 1660-2600 or equivalent).



CAUTION:
HANDLE FERRITE BRICKS/BLOCKS WITH EXTREME CARE.  






BRICKS/BLOCKS CHIP VERY EASILY.



CAUTION:
AVOID SLIDING FERRITE BRICKS/BLOCKS TOGETHER TO PREVENT 




CHAFFING OF FERRITE


[image: image6]

5.10
Verify if a Stacking Formula is required.

[image: image47.emf]FerriteBrickPosition#10

AddG-10Spacerhere.
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Stacking Formula Required. If required, attach Formula to this traveler.

[image: image48.emf]LowerCoreAssembly

TopView





Stacking Formula NOT required.



Responsible Authority/designee





Date


5.11
Clean the Ferrite Brick #1 (MB-388708) (10 ea) using KPC 820N (Fermi stock 1920-0705)


(or equivalent) and Heavy Disposable Wipers (Fermi Stock 1660-2600 or equivalent).



Note:
During the stacking of bricks, NO chips should be in the area between the




tabs of the G-10 Spacers.  Bricks may be rotated to put chips on the bottom.
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Technician(s)





Date


5.12
Stack the 10 ea Ferrite Bricks #1 for the Upper Core on the surface table.  Re-arrange the 


stack so there are no gaps between any bricks.  Measure and record below the length



of the stack.  Use clamps to compress the stack.

[image: image50.emf]Coiltobeplacedhere

CoilAssembly




Technician(s)





Date


[image: image7]

5.13
Verify the pre-stack arrangement of Ferrite Bricks #1 are acceptable for stacking.



Responsible Authority/designee





Date


5.14
Using UNFILLED Room Cure Epoxy (MA-274695), coat the bottom and side of Brick #1.



Note:
Apply approved tape to all four sides of the Non-Lead Plate to protect plate from epoxy.



Note:
Stack Ferrite Brick #1 as approved in Step 4.13.



Note:
Ensure coating of epoxy is adequate to coat the bottom and the sides




of the of Ferrite and G-10 spacer.
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Technician(s)





Date


5.15
Install Ferrite Brick #1 onto end of Plate, Position #1. Record Brick serial number in table below.



Note:
Ensure G-10 Spacers are below Ferrite Bricks
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	Position
Number
	Brick

Serial #

	#1
	

	#2
	

	#3
	

	#4
	

	#5
	

	#6
	

	#7
	

	#8
	

	#9
	

	#10
	




Technician(s)





Date


5.16
Coat both sides of G-10 Spacer and install.



Note:
Ensure tabs on G-10 Spacer are facing upward.
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Technician(s)





Date


5.17
Repeat installation of Ferrite Bricks and G-10 Spacers until Brick Position  #10 and G-10 Spacer #10



are installed.



Technician(s)





Date


5.18
Verify with the Project Engineer if a G-10 Spacer is required.  See Step 4.20
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Required,  add ________ G-10 Spacers.

[image: image55.emf]NonLeadEndView




Not Required
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5.19
Wipe all excess epoxy from the Ferrite Bricks, Lead Plate Assembly.



Technician(s)





Date


5.20
Complete assembly of the  Core Stacking Fixture (MB-388870):

[image: image57.emf]OrBumpMagnet
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5.20.1
Ensure G-10 Spacers are below Ferrite Bricks



5.20.2
Install Bar #4 onto end of Plate Assembly (near Brick Position #1).



5.20.3
Install Plate #1 (MB-388873) (2 ea) onto Bar #1.




Note:
Ensure Plate #1 is positioned into groove in Bar #1




Note:
Ensure during installation that all Bars/Plates are properly seated into





Alignment grooves



5.20.4
Install Bar #5 (MB-388876)(1 ea) and Bar #6 (MB-388877)(1 ea)




onto Plate Assembly at the Brick Position #10 end.




Note:
Ensure Screw (MA-393313) is installed in Bar #6, and





the threads have been coated with grease.



5.20.5
Install Bar #3 (MB-388874) (2 ea) on to the top of the Ferrites.




Note:
Do not damage the tabs on the G-10 Spacers.


5.20.6
Install Bar #2 (MB-388872)(3 ea) on to the top of the fixture.



5.20.7
Install Screw (MA-3939871)(6 ea) with washer (MA-393315)(6 ea)




into Bar #1.



Technician(s)





Date


[image: image8]





5.20.8
Torque the end bolt to 20 ft/lbs to compress Ferrite Brick stack longitudinally.




Loosen End Bolt



Technician(s)





Date



5.20.9
Torque the top bolts in a stagger pattern to 70 ft/lbs.




Loosen Top Bolts

[image: image59.emf]OrBumpMagnet
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Technician(s)





Date



5.20.10
Repeat Step 5.20.8 and 5.20.9 for five times.  Wipe off excess epoxy each time.



Technician(s)





Date


5.21
Torque End Bolts to 20 ft/lbs and Top Bolts to 70 ft/lbs. Record final Torque values below



Note:
Ensure G-10 Spacers are below surface of Ferrite Bricks the full length of the




magnet.
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End Bolt Torque
Top Bolt Torque



Technician(s)





Date


5.22
Measure the length of the ferrite bricks (including G-10 spacers) and record below.
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Inspector





Date


[image: image9]

5.23
Verify that the measurements are acceptable and Lower Core Assembly may proceed 



to curing.



Responsible Authority/designee





Date


5.24
Allow to cure for 24 hours.

	Start Date
	Start Time
	End Date
	End time

	
	
	
	




Technician(s)





Date


5.25
Disassemble Core Stacking Fixture and remove the Lower Core Assembly.


5.26
Transport Lower Core Assembly to the magnet assembly area.



Technician(s)





Date

6.0
Magnet Dry-Fit Assembly

6.1
Remove any tape which was installed on the four sides of both Lead End Plate and Non-Lead



Plate Assembly.



Technician(s)





Date


6.2
Place Lower Core Assembly in Magnet Assembly area. Ensure the manifold fittings are facing



down and are not resting on the magnet assembly supports. Record Lower Core Serial Number below.
	ORBDLC
	


[image: image63.emf]Fillthisareaon
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Technician(s)





Date


6.3
Grit Blast the Coil Assembly to remove contaminents.  Ensure to protect those



areas not requiring grit blasting, i.e., power leads, cooling lines.


Technician(s)





Date


6.4
Clean the Coil Assembly (MD-388710) using KPC 820N (Fermi stock 1920-0705)



(or equivalent) and Heavy Disposable Wipers (Fermi Stock 1660-2600 or equivalent).



Technician(s)





Date

X
6.5
Verify that the Coil Power Leads are acceptable for further processing.



Responsible Authority/Physicist



Date


6.6
Place the Coil Assembly (dry fit) through the Power and Water feed-thru’s in the Lower Core Assembly.



Note:
Ensure to remove the Teflon Tape from the Lead Plate Feet-thru Fittings.



Note:
Ensure Coil Assembly is on the outside of the G-10 Spacer Tabs.

[image: image64.emf]PeekInsulator
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Technician(s)





Date


6.7
Dry fit assemble the Insulator (2 ea)(MA-412092) and ‘finger tighten’ Lead Plate Fittings..


6.8
Dry fit assemble the Peek Insulator (2 ea)(MA-412118) and ‘finger tighten’ Lead Plate Fittings.


Technician(s)





Date

X
6.9
Verify that all ferrules are correctly orientated as per manufacturers specifications.


Lead Person





Date
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6.10
Verify the coil and insulators have been properly assembled.




Lead Person





Date


6.11
Verify the Coil Assembly is in correct placement and that the Power Leads



are not touching.



Lead Person





Date


6.12
Clean the top of the Lower Core Assembly Ferrites using KPC 820N (Fermi stock 1920-0705)



(or equivalent) and Heavy Disposable Wipers (Fermi Stock 1660-2600 or equivalent).



Technician(s)





Date


6.13
Record  the Ferrite Block Serial Number and placement of Ferrite Block #2 (MB-388709) in boxes 


provided below.  Install Ferrite Block #2 onto Lower Core Assembly.


Note:
Ferrite Block #2 are machined as a 4 Block matched set.  Ensure Block




Serial Number/Identification are matched.




Technician(s)





Date


6.14
Clean the Upper Core Assembly Ferrites using KPC 820N (Fermi stock 1920-0705)



(or equivalent) and Heavy Disposable Wipers (Fermi Stock 1660-2600 or equivalent).



Record Upper Core Serial Number below.

	ORBDUC
	



6.15
Rotate the Upper Core Assembly.  Ensure Ferrite Bricks are captive during the



rotation to prevent falling or damage to the bricks.



Technician(s)





Date


6.16
Using approved lifting methods and the Support Bars, place the Upper Core Assembly, onto 


the Lower Core Assembly and center longitudinally to the Lower 
Core Assembly within 0.025”.



Inspector

6.17
Measure the amount of off-set from the edge of the Ferrite Block #2 at both



the Upper Core and Lower Core Assemblies, at both ends of all Ferrite Block #2.



Record measurements in boxes below.





Inspector





Date


[image: image10]

6.18
Using the measurements above, determine if the side plates need to be machined due to


Brick Off-Set and how much to each Side Plate.



Side Plate require machining
YES
NO


If YES, indicate amount needs to be machined.



If NO, proceed to Step 5.16



Responsible Authority/Physicist



Date


6.19
Grit Blast the two side plates to remove any contaminants.  Apply approved tape to the sides of 



both plates to protect the sides from grit blasting.



Technician(s)





Date


6.20
Clamp the Upper Core Assembly to the Lower Core Assembly using approved methods.



Compress the magnet vertically to a pressure of 20 psi.



Technician(s)





Date


6.21
Measure the gap between the Lower Core Ferrite Brick and Ferrite Block and measure


between the Upper Core Ferrite Bricks and Ferrite Block on the Magnet Lead End.

 


Technician(s)





Date


6.22
Measure the gap between the Lower Core Ferrite Brick and Ferrite Block and measure



between the Upper Core Ferrite Bricks and Ferrite Block on the Magnet Non-Lead End.




Technician(s)





Date


6.23
Measure the gap between the Lower Core Ferrite Bricks and Ferrite Blocks and measure



the gap between the Upper Core Ferrite Bricks and Ferrite Block.  Measure at both ends of the


Ferrite Blocks.




Inspector





Date


[image: image11]

6.24
Verify that measurements performed in Step 6.21 through Step 6.23 are acceptable and the



magnet may proceed.



Responsible Authority/designee





Date


6.25
Install Copper Tube  (4 ea)(MA-388758) into the groove of the Lower Core Assembly 



and Upper Core Assembly.



6.26
Install the Side Plates (2 ea)(MB-388747) to the Lower Core/Upper Core Assembly 



and clamp horizontally with pressure of 15 psi.



Note:
Ensure both sides plates have been grit blasted where the plates will contact




the ferrite bricks.



Technician(s)





Date


6.27
Measure Vertically and Horizontally the magnet gap in two spots on each end while the 


magnet is compressed.



	
	Vertical
	Horizontal

	Lead End
	
	

	Non-Lead End
	
	




Inspector





Date


[image: image12]

6.28
Verify that the measurements in Step 5.25 are acceptable and the magnet may proceed.



Responsible Authority/designee





Date


6.29
Install the Non-Lead End Plate (MB-388711).  Attach the Incoming Inspection Leak Check 


label below.  If no sticker is attached, perform a leak check and record information below.

	Part No.

________________
	Determination of Detectable Leak

	
	M.D.S. ÷ ((Response – Background) ÷ Leak value) = MDL

	Operator Last Name
	Scale Units Before Helium Probe
	Scale Units While Enclosure Flooding
	MDS
	Response
	Background
	Leak value
	MDL

	
	
	
	
	
	
	_______x E-8
	______x E-__




Inspector





Date


6.30
Install the Lead End Plate (MB-388712).  Attach the Incoming Inspection Leak Check 



label below.  If no sticker is attached, perform a leak check and record information below.

	Part No.

________________
	Determination of Detectable Leak

	
	M.D.S. ÷ ((Response – Background) ÷ Leak value) = MDL

	Operator Last Name
	Scale Units Before Helium Probe
	Scale Units While Enclosure Flooding
	MDS
	Response
	Background
	Leak value
	MDL

	
	
	
	
	
	
	_______x E-8
	______x E-__




Inspector





Date


6.31
Clamp the Non-Lead End Plate and the Lead End Plate to the magnet using approved methods.



Technician(s)





Date


6.32
Perform a Hipot of the Coil to core and record results below.

	
	Record Leakage
< 1 uA

	Coil to Core
@
1000 v DC
	




Inspector





Date


[image: image13]

6.33
Verify magnet is properly assembled.



Responsible Authority/designee





Date


6.34
Dis-assemble the magnet and prepare for final assembly.



Technician(s)





Date

7.0
Magnet Assembly

7.1
Place Lower Core Assembly in Magnet Assembly area. Ensure the manifold fittings are facing


down and are not resting on the magnet assembly supports.




Technician(s)





Date


7.2
Clean the Coil Assembly (MD-388710) using KPC 820N (Fermi stock 1920-0705)



(or equivalent) and Heavy Disposable Wipers (Fermi Stock 1660-2600 or equivalent).



Note:
Evaluate the Coil Assembly Power Leads for scratches, grooves, and other



surface imperfections.  If present, contact Project Engineer for disposition.


Technician(s)





Date


7.3
Place the Coil Assembly through the Power and Water feed-thru’s in the Lower Core Assembly.



Note:  Ensure Coil Assembly is on the outside of the G-10 Spacer Tabs.




7.4
Dry fit assemble the Insulator (2 ea)(MA-412092) and ‘finger tighten’ Lead Plate Fittings..



Note:
Insulator should extend ¾” to 1” into the vacuum vessel.  Refer to Dwg ME-388705.


7.5
Dry fit assemble the Peek Insulator (2 ea)(MA-412118) and ‘finger tighten’ Lead Plate Fittings.



Note:
Insulator should extend ¾” to 1” into the vacuum vessel.  Refer to Dwg ME-388705.



Technician(s)





Date

X
7.6
Verify the coil and insulators have been properly assembled.


Lead Person





Date


7.7
Remove the Insulators, Peek Insulators from the Power Leads and Water Tubes.



Technician(s)





Date


7.8
Remove the Coil Assembly the Lower Core Assembly.


Technician(s)





Date


7.9
Clean the Coil Assembly using KPC 820N (Fermi stock 1920-0705)



(or equivalent) and Heavy Disposable Wipers (Fermi Stock 1660-2600 or equivalent).



Technician(s)





Date


7.10
Clean the Lower Core Assembly Ferrites using KPC 820N (Fermi stock 1920-0705)



(or equivalent) and Heavy Disposable Wipers (Fermi Stock 1660-2600 or equivalent).



Technician(s)





Date

X
7.11
Verify that Steps 7.12 through 7.39 can be completed within the shift.



Lead Person





Date

X
7.12
Verify that a Weldor is available to complete Steps 7.31 to 7.40.  If not,



do not start the following steps until a Weldor is available and that there is enough



hours in the shift to complete Steps 7.12 through 7.39.


Lead Person





Date


7.13
Apply UNFILLED Room Cure Epoxy to the Core Assembly/Coil Assembly were they



come in contact with each other.



7.14
Install Coil Assembly onto Core Assembly.


Technician(s)





Date


7.15
Clean the Ferrites Block #2 using KPC 820N (Fermi stock 1920-0705)


(or equivalent) and Heavy Disposable Wipers (Fermi Stock 1660-2600 or equivalent).



Technician(s)





Date


7.16
Record the Ferrite Block Serial Number and placement of Ferrite Block #2 (MB-388709) in boxes 


provided below.


Note:
Ferrite Block #2 are machined as a 4 Block matched set.  Ensure Block




Serial Number/Identification are matched.




Technician(s)





Date


7.17
Apply Room Cure Epoxy to the Ferrite Block #2 and Coil Assembly as shown below


and Dwg ME-388705.



Note: 
Place Ferrite Block onto Core Assembly and Coil Assembly to minimize




air bubbles being captured in the room cure epoxy..



Note:
Wipe off excess Room Cure Epoxy as necessary to prevent build-up.




Technician(s)





Date


[image: image14]

7.18
Verify Filled epoxy quantity between coil and Ferrite Blocks is adequate.



Responsible Authority/Physicist



Date


7.19
Apply unfilled Room Cure Epoxy to the tops of all four of the Ferrite Block #2.


7.20
Apply unfilled Room Cure Epoxy to the top of the Coil Assembly.



Technician(s)





Date


7.21
Rotate the Upper Core Assembly.  Ensure Ferrite Bricks are captive during the


rotation to prevent falling or damage to the bricks.


7.22
Place the Upper Core Assembly onto the Lower Core Assembly and center longitudinally to the Lower 


Core Assembly within 0.025”.



Technician(s)





Date


7.23
Clamp the Upper Core Assembly to the Lower Core Assembly using approved methods.



Compress the magnet vertically to a pressure of 20 psi.



Technician(s)





Date


7.24
Wipe off excess epoxy from the Upper and Lower Core Assembly Plates, which include



all ferrites and adjoining areas.



7.25
Special cleaning care to be used in the grooves of the Lower Core and Upper Core Assemblies



where the Copper Alignment Tubes are to be installed.



Technician(s)





Date


7.26
Fill the 3” wide machined slot of both Side Plates with FILLED epoxy.  If plate is not machined,


apply a build-up of filled epoxy on the Side Plate where the Ferrite Block will contact the Side



Plate.



Note:
Prevent epoxy from seeping in the weld areas.




Technician(s)





Date


[image: image15]

7.27
Verify if epoxy quantity is adequate between Side Plate and Ferrite Blocks.



Responsible Authority/Physicist



Date


7.28
Install Copper Tube (4 ea)(MA-388758) into the groove of the Lower Core Assembly 


and Upper Core Assembly.




Technician(s)





Date


7.29
Install the Side Plates (2 ea)(MB-388747) to the Lower Core/Upper Core Assembly and 


clamp horizontally and vertically with stabilized pressure of 15 psi.


Technician(s)





Date


7.30
Verify Side Plates are aligned within 0.010” longitudinally with the Lead Plate and


Non-Lead Plates.


Technician(s)





Date


7.31
Tack Weld the Side Plates to the Lead Plate and Non-Lead Plate at several points



both at the top and bottom of the Side Plates.


7.32
Weld the Side Plate at the bottom of the magnet to the Lead Plate.  This step should



done immediately to prevent epoxy from flowing into the weld area.



Note:
Welds to be vacuum leak tight.  No leaks shall be detectable on the most sensitive




scale of a  helium leak detector with a minimum sensitivity of 10-9 atm cc/sec



Weldor(s)





Date



Technician(s)





Date


7.33
Measure Vertically and Horizontally the magnet gap in two spots from each end while the magnet is 


compressed.



	
	Vertical
	Horizontal

	Lead End
	
	

	Non-Lead End
	
	




Inspector





Date


7.34
Weld the Side Plates to the Upper Core Assemblies as per Dwg MB-388705.



Note:
Welds to be vacuum leak tight.  No leaks shall be detectable on the most sensitive




scale of a  helium leak detector with a minimum sensitivity of 10-9 atm cc/sec



Weldor(s)





Date



Technician(s)





Date


7.35
Install the Non-Lead End Plate (MB-388711)


7.36
Install the Lead End Plate (MB-388712)



Technician(s)





Date


7.37
Clamp the Non-Lead End Plate and the Lead End Plate to the magnet using approved methods.


7.38
Verify the Non-Lead End Plate and the Lead End Plate do not touch the Coil Assembly ends.



Lead Person





Date


7.39
Verify gap between plates is less than 0.005”.  If not, apply clamp pressure at that point.



Lead Person





Date


[image: image16]

7.40
Verify Magnet has been properly assembled and may proceed to be welded.



Responsible Authority/designee





Date


7.41
Perform an electrical inspection on the coil and record results below.

	Test
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	For Reference Only
	mΩ
	
	
	

	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


	
	
	
	
	
	

	Hipot Coil to Core
	
	1000 V

@ < 5 µA
	
	
	
	




Inspector





Date


7.42
Weld the Non-Lead and Lead End Plates to the Lower and Upper Core Assemblies and Side plates


as per Dwg MB-388705..



Note:
Welds to be vacuum leak tight.  No leaks shall be detectable on the most sensitive




scale of a  helium leak detector with a minimum sensitivity of 10-9 atm cc/sec



Weldor(s)





Date



Technician(s)





Date


7.43
Weld Nut Bar (2 ea)(MA-388759) to the Side Plate as per Dwg ME-388705.



Weldor(s)





Date



Technician(s)





Date

8.0
Peek Insulator Assembly & Pre-Final Inspection


8.1
Install Power Lead Peek Insulators and fittings. Install ferrules as per manufactures


recommendations.



Note:
Ensure Peek Insulator extends into the vacuum cavity at least ¾” to 1”.


8.2
Install Water Lead Peek Insulators and fittings. Install ferrules as per manufactures



recommendations.



Note:
Ensure Peek Insulator extends into the vacuum cavity at least ¾” to 1”.



Technician(s)





Date

X
8.3
Verify ferrules and fittings are properly installed.


Lead Person





Date


8.4
Tighten all fittings.  Finger tighten the fitting.  Mark the fitting, and tighten one full turn.


Technician(s)





Date


8.5
Perform a Vacuum Leak Check of the Vacuum Box Assembly and record results below.



Leave the vacuum on the magnet.
	PART

NO.
	SCALE UNITS BEFORE HELIUM PROBE
	SCALE UNITS WHILE ENCLOSURE FLOODING
	DETERMINATION OF MINIMUM

DETECTABLE LEAK

	DATE

TIME
	OPERATOR'S LAST NAME
	
	
	MDS ( ((Response -Bckgnd) ( Leak Value) = MDL

	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	




Inspector





Date


8.6
While the magnet is under vacuum, perform an electrical inspection on the coils and record results 

below.  Record Coil Serial Numbers below.

	Test
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	For Reference Only
	mΩ
	
	
	

	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


	
	
	
	
	
	

	Hipot Coil to Core
	
	5000 V

@ < 5 µA
	
	
	
	




Inspector





Date

9.0
Magnet Manifold & Power Lead Installation

9.1
Trim the coil water leads as necessary.


9.2
Install the Drop Size Elbow.

9.3
Install Peek Insulator (MA-412118)(2 ea)  to the Drop Size Elbow.

X
9.4
Verify that the ferrules are properly installed in the Drop Size Elbow.



Lead Person





Date


9.5
Install Union (MA-393358)(2 ea) onto the Peek Insulator.


Technician(s)





Date


9.6
Install Manifold Support Plate (MB-388757) (1 ea) onto the Union.  Align and



clamp to Lower Core Assembly Plate.


9.7
Install Manifold Cover (MB-388756) to the Manifold Support Plate using 



screw #8-32 X ½” (MA393355)(5 ea).



Technician(s)





Date


9.8
Verify Manifold Support Plate and Manifold Cover align properly and be welded.



Lead Person)





Date


9.9
Remove the Manifold Support Cover prior to welding.



Note:
During removal do not relief  clamps holding the Manifold Support Plate.


Technician(s)





Date


9.10
Weld the Manifold Support Plate to the Lower Core Assembly plate as per



Dwg ME-388705.



Weldor(s)





Date



Technician(s)





Date


9.11
Tighten all fittings, including Drop Size Elbow and those on the Lower Core



Assembly Plate.

X
9.12
Verify all fittings and ferrules are properly installed.



Lead Person





Date


9.13
Re-install Manifold Cover using screw #8-32 X ½” (MA393355)(5 ea).

9.14
Tighten the fittings and Reducing Union (MA-412143)(2 ea) on the Power Leads.



Technician(s)





Date

10.0
Magnet Final Inspection

10.1
Perform a Vacuum Leak Check of the Vacuum Box Assembly and record results below.



Leave the vacuum on the magnet

	PART

NO.
	SCALE UNITS BEFORE HELIUM PROBE
	SCALE UNITS WHILE ENCLOSURE FLOODING
	DETERMINATION OF MINIMUM

DETECTABLE LEAK

	DATE

TIME
	OPERATOR'S LAST NAME
	
	
	MDS ( ((Response -Bckgnd) ( Leak Value) = MDL

	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	




Inspector





Date


10.2
While the magnet is under vacuum, perform an electrical inspection on the coils and record results 

below. Record Coil Serial Numbers below.

	Test
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	For Reference Only
	mΩ
	
	
	

	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


	
	
	
	
	
	

	Hipot Coil to Core
	
	5000 V

@ < 5 µA
	
	
	
	




Inspector





Date


10.3
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).

	Flow Test
	Flow Cart Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	∆P 60 PSI
	
	≥2.00  GPM
	
	
	
	

	∆P 100 PSI
	
	≥2.50  GPM
	
	
	
	




Inspector





Date

10.4
Perform a hydrostatic check of the joint at 500 PSI for 30 minutes.

	Pass
	Fail

	
	




Inspector





Date


10.5
Cap all Water Fittings to prevent damage during shipping.



Inspector





Date

11.0
Magnet Final 
11.1
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

11.2
Stencil the magnet serial number and weight (Lbs.) in 1" characters centered on both sides of the magnet as per Magnet Assembly  using ProEng supplied labels
Note(s):
The magnet serial number is indicated at the base of this traveler.

EXAMPLE

Booster OrBump Magnet
ORBDXXX-0

MAGNET WEIGHT



Technician(s)





Date

11.3
Stencil the magnet serial number in ½” characters in the upper left hand corner on the Magnet Lead End and Return End ProEng supplied labels.



Technician(s)





Date


11.4
Affix ProEng Magnet Bar Code Identification Label.



Inspector





Date


11.5
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.


Partially Completed

Generic Magnet Identification Label (MA-318490)



Inspector





Date

12.0
DSR Updating


Update DSR Keywords










Location












Location Verified Date










Status












Make entry regarding work performed.








Lead Person





Date

13.0
Production Complete

13.1
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
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Booster OrBump  (ORBD) Magnet Assembly

Coil Serial No.
Test-0
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