TS / Conventional Magnet Facility

Specification # 5520-TR-318939

August 26, 1993

Rev. 



 EMBED Word.Picture.8  


Fermi National Accelerator Laboratory

Batavia, Il 60510

COIL IMPREGNATION TRAVELER 

FOR THE

MAIN INJECTOR DIPOLE MAGNETS

Prepared by:
W. L. Isiminger / T. Skweres

Approved by:
















TS / Main Injector Magnet Project Manager



Date

Approved by:
















TS / Main Injector Magnet Project Engineer



Date

Approved by:
















TS / Main Injector Magnet Project Quality Assurance

Date

Approved by:
















TS / Main Injector Project Physicist




Date
Approved by:
















TS / CMF Quality Assurance





Date
Approved by:
















TS / CMF Production Manager




Date

Revision
Revision Description
Date






























Ensure appropriate memos and specific instructions are placed with the Traveler before issuing 
the Sub Traveler Book to Production.

1)
MIR 160" Coil Potting Fixture Assembly Bill Sheet (5525-ME-318000 / 3 Sheets) / MIR 240" Coil Potting Fixture Assembly Bill Sheet (5525-ME-318000 / 3 Sheets) Drawings, ensure that the drawings are legible.


MIR 160" Coil Potting Fixture Assembly Bill Sheet (5525-ME-318000 / 3 Sheets)

Rev.



MIR 240" Coil Potting Fixture Assembly Bill Sheet (5525-ME-318000 / 3 Sheets)

Rev.





2)
Bill of Materials from he Coil Insulation




3)
Shop Order

















CMF QA/QC Manager





Date/Time

1.0
General Notes

1.1
White (Lint Free) Gloves (Fermi Stock 2250-1800) or Surgical Latex Gloves

(Fermi Stock 2250-2490) 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, full last name and the 


Employee I.D. Number.


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
If damaged is noted inform the QA/QC office before making any repairs that may be required.  All



Discrepancy Reports issued shall be recorded in the left margin next to the applicable step.


1.5
Any and all data, signatures or written notes shall be legible by others.


1.6
Ensure that the entire coil is at least 6" away from any conducting surface when performing any electrical.


1.7
All electrical connections will be at the outer most part of any electrical Buss, Flag or Conductor.

This duplicates the actual connection being made in the ring this does not include cooling tubes.  In the

event a connection is made to a conductor that is not part of the electrical connection made in the ring, then



it will be at the outer most part of that conductor not including any cooling tubes or passages that may



exist.  At no time is a alligator clip, jumper, jumper leads or other form of adapter to be used unless the



type of adapter, its Resistance, Inductance and Quality is noted in Shaded areas of the electrical form with



the readings it was used to obtain.  At no time are the devices measurement leads to be attached to or come



in contact with one another when two or more connections are required to the same Buss, Flag or



Conductor.  All Hypot connections are as follows; the first word read represents the Red Lead of the



Hypotter, the second is always Black.  In the event of a ground fault invert your Hypot Leads and record the

readings in the shaded areas by ground fault indicating the Leads had been reversed.  Should Leakage exceedthe indicated maximum, then complete the form as required.

2.0
Materials

2.1
Consumables



2.1.1
Consumables used in the Final Assembly of the 160" MIR Dipole Magnets shall be listed in the 



step that requires that item.  Refer to the Bill of Materials in Section 6 of the Sub Traveler Book 



or obtain a copy from Info. Systems.


2.2
Insulated Coil Assembly 



2.2.1
Perform an visual inspection of the Insulated Coil.  This inspection shall include but not be 



restricted to the following;





Ensure that the insulation is not damaged.





Ensure that no Kapton Tape is present on the Coil Assembly.





Ensure that all Water Outlet tubes are free of damage.

Ensure that all the documentation or tags that were completed during the Insulating Process are in the QA/QC Office.



Comments:

















CMF QA/QC Inspector





Date/Time

3.0
Pre-Packaging Electrical Testing
XX
3.1
While the coil is in a free state, prior to being placed in the potting fixture perform an Electrical Test and



record the results below.



Coil Pre-Packaging



Equip. Ser. #





Reading Type
LS
Q
Resistance Ω
Ring 100Vdc

Nominals





Jumpers/Clips





Readings






Thru Lead Pre-Packaging


Equip. Ser. #





Reading Type
LS
Q
Resistance Ω
Ring 100Vdc

Nominals





Jumpers/Clips





Readings






Coil 10V/Div.


 Sec.


Thru Lead 10V/Div.


 Sec.
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CMF Crew Chief






Date/Time

















CMF QA/QC Inspector





Date/Time

XX
3.2
While the coil is in a free state (ensuring that the entire assembly is at least 4" away from any conducting



surface), prior to being placed in the potting fixture perform an Electrical Test and record the results below.


Step 3.2 Is Not Required For The C Upper Insulated/Potted Coil 5520-ME-274911 Or The

D Lower Insulated/Potted Coil 5520-ME-274914 This Coil. Proceed To Step 4.0.


Hypot
Equip. Ser. #


**DO NOT EXCEED 5µAmps**

Coil to Buss at 1KVdc:
_________ µAmps Leakage

Possible Ground Fault

Buss to Coil at 1KVdc:           _________ µAmps Leakage

If hipot exceeds 5µAmps record ohm meter reading _______ Ω

















CMF Crew Chief






Date/Time

















CMF QA/QC Inspector





Date/Time
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3.2.1
The electrical readings recorded in step 3.1 and 3.2 are acceptable and further construction of this




coil is approved.

















Responsible Authority





Date/Time

Item
Part No.
Description or Size
Qty.
C.U.


1
ME-318001
Base
1
X


2
ME-318002
Inside Form Block (Fixed)
1
X


3

1" Ø X 3 1/2" LG. Shoulder Screw
5
X


4
ME-318003
Inside Form Block
1
X


5
ME-318004
Outside Form Block
1
X


6
ME-318005
Outside Form Block
1
X


7
MB-274279
Key
6
X


8

3/8"-16 NC X 1 1/2" LG. Hex Soc. HD. Cap screw
6
X


9

Pusher Bolt 1"-8 NC X 3 1/2" LG. Hex or Square Head Mach. Screw
8
X


10
MB-274274
1 1/2" DIA. Stop Pin
6
X


11
MB-274278
1" DIA. Stop Pin
4
X


12
ME-318006
Top Plate
1
X


13

Clamp Bolt 1"-8NC Threaded Rod X 9" LG. Ea.
44
X


14

1"-8 NC Hex Nut
88
X


15

1" Flat Washer
88
X


16
MC-274285
Coil Release Assembly
4
X


17
MC-274949
Cover Plate Half
1
X


18
MC-274950
Cover Plate Half
1
X


19

5/16"-18NC X 3/4" LG. Hex Head Cap screw
28
X


20

5/16" Lock Washer
1
X


22
MC-274947
Blanking Plate
1
X


25
ME-318010
Outside End Block
1
X


27

1"-8NC X 4" LG. Hex Socket Head Cap screw
4
X


28
MC-274284
Wedge Assembly
1
X


29
MD-274945
Wedge Block Right
1
X


30
MD-274946
Wedge Block Left
4
X


31

3/4"-10NC X4 1/4" LG.

Hex Socket Head Cap screw
4
X


32

Eye Bolt 3/4" Ø McMaster-Carr #3014T53
4
X


33

3/4"-10NC Hex Nut
4
X


34

Eye Bolt 1 1/4" Ø McMaster-Carr #3014T57
2
X


35
MB-274282
Inlet Flange (Epoxy)
2
X


36
MB-274281
Outlet Flange (Epoxy)
16
X


37

5/16"-18NC X 1 3/4" LG. Hex Socket

Head Cap screw
2
X


38
1045-6462
Fermi Stock   "O" Ring Viton #2-329
2
X


39
md-274952
"O" Ring Retainer
4
X


40
1045-6480
Fermi Stock   "O" Ring Viton #2-329
180'
X


41

"O" Ring Viton 1/4" Bulk
As

Reqd.
X


42
MA-225575
Silicone Tape 2" Wide

X


44

5/16"-18NC X 3/4" LG. Hex Socket Head Cap screw
8
X


45

5/16" Lock Washer
1
X


46
ME-318008
Outside End Block
1
X


48
MD-274956
Inside End Block
1
X


49
MD-274217
Inside End Block
1
X


*51
MC-318324
Corner Spacer Block

3


*52
MC-274323
Corner Spacer Block

1


Item
Part No.
Description or Size
Qty.
C.L.


1
ME-318001
Base
1
X


2
ME-318002
Inside Form Block (Fixed)
1
X


3

1" Ø X 3 1/2" LG. Shoulder Screw
5
X


4
ME-318003
Inside Form Block
1
X


5
ME-318004
Outside Form Block
1
X


6
ME-318005
Outside Form Block
1
X


7
MB-274279
Key
6
X


8

3/8"-16 NC X 1 1/2" LG. Hex Soc. HD. Cap screw
6
X


9

Pusher Bolt 1"-8 NC X 3 1/2" LG. Hex or Square Head Mach. Screw
8
X


10
MB-274274
1 1/2" DIA. Stop Pin
6
X


11
MB-274278
1" DIA. Stop Pin
4
X


12
ME-318006
Top Plate
1
X


13

Clamp Bolt 1"-8NC Threaded Rod X 9" LG. Ea.
44
X


14

1"-8 NC Hex Nut
88
X


15

1" Flat Washer
88
X


16
MC-274285
Coil Release Assembly
4
X


17
MC-274949
Cover Plate Half
1
X


18
MC-274950
Cover Plate Half
1
X


19

5/16"-18NC X 3/4" LG. Hex Head Cap screw
28
X


20

5/16" Lock Washer
1
X


21
ME-318007
Outside End Block
1
X


22
MC-274947
Blanking Plate
1
X


23
ME-318009
Outside End Block
1
X


24
MD-274214
Inside End Block
1
X


27

1"-8NC X 4" LG. Hex Socket Head Cap screw
4
X


28
MC-274284
Wedge Assembly
1
X


29
MD-274945
Wedge Block Right
1
X


30
MD-274946
Wedge Block Left
4
X


31

3/4"-10NC X4 1/4" LG.

Hex Socket Head Cap screw
4
X


32

Eye Bolt 3/4" Ø McMaster-Carr #3014T53
4
X


33

3/4"-10NC Hex Nut
4
X


34

Eye Bolt 1 1/4" Ø McMaster-Carr #3014T57
2
X


35
MB-274282
Inlet Flange (Epoxy)
2
X


36
MB-274281
Outlet Flange (Epoxy)
16
X


37

5/16"-18NC X 1 3/4" LG. Hex Socket

Head Cap screw
2
X


38
1045-6462
Fermi Stock   "O" Ring Viton #2-329
2
X


39
md-274952
"O" Ring Retainer
4
X


40
1045-6480
Fermi Stock   "O" Ring Viton #2-329
180'
X


41

"O" Ring Viton 1/4" Bulk
As

Reqd.
X


42
MA-225575
Silicone Tape 2" Wide

X


44

5/16"-18NC X 3/4" LG. Hex Socket Head Cap screw
8
X


45

5/16" Lock Washer
1
X


47
MD-274955
Inside End Block
1
X


*51
MC-318324
Corner Spacer Block

1


*52
MC-274323
Corner Spacer Block

3


Item
Part No.
Description or Size
Qty.
D.U.


1
ME-318001
Base
1
X


2
ME-318002
Inside Form Block (Fixed)
1
X


3

1" Ø X 3 1/2" LG. Shoulder Screw
5
X


4
ME-318003
Inside Form Block
1
X


5
ME-318004
Outside Form Block
1
X


6
ME-318005
Outside Form Block
1
X


7
MB-274279
Key
6
X


8

3/8"-16 NC X 1 1/2" LG. Hex Soc. HD. Cap screw
6
X


9

Pusher Bolt 1"-8 NC X 3 1/2" LG. Hex or Square Head Mach. Screw
8
X


10
MB-274274
1 1/2" DIA. Stop Pin
6
X


11
MB-274278
1" DIA. Stop Pin
4
X


12
ME-318006
Top Plate
1
X


13

Clamp Bolt 1"-8NC Threaded Rod X 9" LG. Ea.
44
X


14

1"-8 NC Hex Nut
88
X


15

1" Flat Washer
88
X


16
MC-274285
Coil Release Assembly
4
X


17
MC-274949
Cover Plate Half
1
X


18
MC-274950
Cover Plate Half
1
X


19

5/16"-18NC X 3/4" LG. Hex Head Cap screw
28
X


20

5/16" Lock Washer
1
X


22
MC-274947
Blanking Plate
1
X


23
ME-318009
Outside End Block
1
X


24
MD-274214
Inside End Block
1
X


25
ME-318010
Outside End Block
1
X


26
MD-274215
Inside End Block
2
X


27

1"-8NC X 4" LG. Hex Socket Head Cap screw
4
X


28
MC-274284
Wedge Assembly
1
X


29
MD-274945
Wedge Block Right
1
X


30
MD-274946
Wedge Block Left
4
X


31

3/4"-10NC X4 1/4" LG.

Hex Socket Head Cap screw
4
X


32

Eye Bolt 3/4" Ø McMaster-Carr #3014T53
4
X


33

3/4"-10NC Hex Nut
4
X


34

Eye Bolt 1 1/4" Ø McMaster-Carr #3014T57
2
X


35
MB-274282
Inlet Flange (Epoxy)
2
X


36
MB-274281
Outlet Flange (Epoxy)
16
X


37

5/16"-18NC X 1 3/4" LG. Hex Socket

Head Cap screw
2
X


38
1045-6462
Fermi Stock   "O" Ring Viton #2-329
2
X


39
md-274952
"O" Ring Retainer
4
X


40
1045-6480
Fermi Stock   "O" Ring Viton #2-329
180'
X


41

"O" Ring Viton 1/4" Bulk
As

Reqd.
X


42
MA-225575
Silicone Tape 2" Wide

X


44

5/16"-18NC X 3/4" LG. Hex Socket Head Cap screw
8
X


45

5/16" Lock Washer
1
X


*51
MC-318324
Corner Spacer Block

1


*52
MC-274323
Corner Spacer Block

3


Item
Part No.
Description or Size
Qty.
D.L.


1
ME-318001
Base
1
X


2
ME-318002
Inside Form Block (Fixed)
1
X


3

1" Ø X 3 1/2" LG. Shoulder Screw
5
X


4
ME-318003
Inside Form Block
1
X


5
ME-318004
Outside Form Block
1
X


6
ME-318005
Outside Form Block
1
X


7
MB-274279
Key
6
X


8

3/8"-16 NC X 1 1/2" LG. Hex Soc. HD. Cap screw
6
X


9

Pusher Bolt 1"-8 NC X 3 1/2" LG. Hex or Square Head Mach. Screw
8
X


10
MB-274274
1 1/2" DIA. Stop Pin
6
X


11
MB-274278
1" DIA. Stop Pin
4
X


12
ME-318006
Top Plate
1
X


13

Clamp Bolt 1"-8NC Threaded Rod X 9" LG. Ea.
44
X


14

1"-8 NC Hex Nut
88
X


15

1" Flat Washer
88
X


16
MC-274285
Coil Release Assembly
4
X


17
MC-274949
Cover Plate Half
1
X


18
MC-274950
Cover Plate Half
1
X


19

5/16"-18NC X 3/4" LG. Hex Head Cap screw
28
X


20

5/16" Lock Washer
1
X


21
ME-318007
Outside End Block
1
X


22
MC-274947
Blanking Plate
1
X


27

1"-8NC X 4" LG. Hex Socket Head Cap screw
4
X


28
MC-274284
Wedge Assembly
1
X


29
MD-274945
Wedge Block Right
1
X


30
MD-274946
Wedge Block Left
4
X


31

3/4"-10NC X4 1/4" LG.

Hex Socket Head Cap screw
4
X


32

Eye Bolt 3/4" Ø McMaster-Carr #3014T53
4
X


33

3/4"-10NC Hex Nut
4
X


34

Eye Bolt 1 1/4" Ø McMaster-Carr #3014T57
2
X


35
MB-274282
Inlet Flange (Epoxy)
2
X


36
MB-274281
Outlet Flange (Epoxy)
16
X


37

5/16"-18NC X 1 3/4" LG. Hex Socket

Head Cap screw
2
X


38
1045-6462
Fermi Stock   "O" Ring Viton #2-329
2
X


39
md-274952
"O" Ring Retainer
4
X


40
1045-6480
Fermi Stock   "O" Ring Viton #2-329
180'
X


41

"O" Ring Viton 1/4" Bulk
As

Reqd.
X


42
MA-225575
Silicone Tape 2" Wide

X


44

5/16"-18NC X 3/4" LG. Hex Socket Head Cap screw
8
X


45

5/16" Lock Washer
1
X


46
ME-318008
Outside End Block
1
X


49
MD-274217
Inside End Block
1
X


50
MD-274216
Inside End Block

X


*51
MC-318324
Corner Spacer Block

3


*52
MC-274323
Corner Spacer Block

1


4.0
Set Up the Stacking Fixture

4.1
Clean the MIR 160"/240" Dipole Magnet Coil Potting Fixture Assembly (5525-ME-318000) with Alcohol 


(Fermi Stock 1920-0550) and Scotch Brite (Fermi Stock 1202-2020), this shall include but not be restricted 


to the removal of epoxy, Teflon or any matter that may affect the stacking of the Laminations.  Coat all the 


Fixture surfaces that may come in contact with epoxy with Liquid Teflon Vydex (MA-116537).

















CMF Technician






Date/Time
X
4.2
Verify that the Coil Potting Fixture has been cleaned and the Liquid Teflon Vydex (MA-116537) has been 


applied to all the Coil Potting Fixture surfaces that may come in contact with epoxy.


















CMF Lead Person






Date/Time


4.3
Generously coat all surfaces/groves that Viton O-Rings will be installed in or come in contact with 



MolyKote 44 grease (MA-116544).


















CMF Technician






Date/Time

4.4
Install the 8 Viton O-Rings #2-212 (Fermi Stock 1045-6276) on the 4 Coil Potting/Curing Fixture-Pusher 


(5525-MB-274275).  Place the 4 Coil Potting/Curing Fixture-Pushers in their respective locations on the 


Base (ME-318001).


















CMF Technician






Date/Time

4.5
Install the 1/4" Bulk Viton O-Ring seals on the MIR 160"/240" Dipole Magnet Coil Potting Fixture 


Assembly (5525-ME-318000) gluing the ends together with Sicomet (MA-274443) when they meet.


















CMF Technician






Date/Time

4.6
Position the Inside (Fixed) Form Block (ME-318002) on the Base Plate (ME-318001).  Finger tighten the 


Shoulder Screws used to hold the Inside (Fixed) Form Block (ME-318002) to the Base Plate (ME-318001).  

Set the other Inside Form Block (ME-318003) on the Base Plate (ME-318001) and Finger tighten the 


Shoulder Screws used to hold it in place


















CMF Technician






Date/Time
5.0
Packaging the Coil in the Potting Fixture


5.1
Carefully place the insulated coil assembly in the potting fixture, ensure during placement on the Base Plate 


(ME-318001) that the insulated coil assembly is free of damage/torn insulation caused during placement.


















CMF Technician






Date/Time


5.2
Ensure that the appropriate Inside End Blocks have been cleaned and coated with Liquid Teflon Vydex



(MA-116537) then MolyKote 44 grease (MA-116544) has been applied before the 1/4" Bulk Viton O-Ring 


seals are installed.  Position the Inside End Blocks as indicated by the print (ME-318000 sheet 2 of 3).


















CMF Technician






Date/Time


5.3
Ensure that the appropriate Outside Form Blocks have been cleaned and coated with Liquid Teflon 


Vydex (MA-116537) then MolyKote 44 grease (MA-116544) has been applied before the 1/4" Bulk Viton 


O-Ring seals are installed.  Position the Outside Form Blocks as indicated by the print



(ME-318000 sheet 2 of 3).

















CMF Technician






Date/Time


5.4
Ensure that the appropriate Outside End Blocks have been cleaned and coated with Liquid Teflon 



Vydex (MA-116537) then MolyKote 44 grease (MA-116544) has been applied before the 1/4" Bulk Viton 


O-Ring seals are installed.  Position the Outside End Blocks as indicated by the print



(ME-318000 sheet 2 of 3).

















CMF Technician






Date/Time


5.5
Ensure that the appropriate Wedge Assemblies (MC-274284/MD-274945/MD-274946) have been cleaned 


and coated with Liquid Teflon Vydex (MA-116537) then MolyKote 44 grease (MA-116544) has been 


applied before the 1/4" Bulk Viton O-Ring seals are installed.  Position the Wedge Assemblies as indicated 


by the print (ME-318000 sheet 2 of 3).

















CMF Technician(s)






Date/Time

X
5.6
Tighten the Inside (Fixed) Form Block (ME-318002) to the Base Plate (ME-318001).  Beginning nearest the 

center tighten the Wedge Assemblies (MC-274284) to the Base Plate (ME-318001).  Tighten the Right 


Wedge Block (MD-274945) and the Left Wedge Block (MD-274946) to the Base Plate (ME-318001).  


Tighten the Inside End Blocks to the Base Plate (ME-318001).  Beginning nearest the center tighten the 


Pusher Bolts to the Outside Form Blocks, position and tighten the Keys (MB-274279) into place, then 


secure the Outside Form Blocks to the Base Plate (ME-318001).  Tighten the Pusher Bolts to the Outside 


End Blocks, then tighten the Outside End Blocks to the Base Plate (ME-318001).

















CMF Technician(s)






Date/Time

















CMF Lead Person






Date/Time

XX
5.7
Inspect to ensure that the coil is properly packaged.  Ensure that all Pusher Bars are fully seated and Keys 


are in place.

















CMF Crew Chief






Date/Time

















CMF QA/QC Inspector





Date/Time


5.8
Fill all Socket Head Cap Screws with G.E. RTV-157 or equivalent (Fermi Stock 1940-0850) and any 


openings or channels that is to remain epoxy free.

















CMF Technician(s)






Date/Time


5.9
Install and tighten the Top Plate (ME-318006) on the potting fixture.

















CMF Technician(s)






Date/Time


5.10
Assemble/install and tighten into place the potting fixture Cover Plate Halves (MC-274949/MC-274950) 


and the Blanking Plate (MC-274947).

















CMF Technician(s)






Date/Time


5.11
Ensure that the Inlet Flanges (MB-274282) and Outlet Flanges (MB-274281) have been cleaned and coated 


with Liquid Teflon Vydex (MA-116537) then MolyKote 44 grease (MA-116544) has been applied before 


the Viton O-Ring seals are installed.  Position and install the Flanges as indicated by the print



(ME-318000 sheet 2 of 3).

















CMF Technician






Date/Time


5.12
Cut 4 pieces of Clear Vinyl Flexible Tubing (MA-225543) to the following lengths.

Description
Length in Inches

Inlet
250"

Outlet
76"

Standpipe
14"

Standpipe
14"

Attach the Inlet tube with a hose clamp at the nonlead end of the fixture, directly across from this attach the Standpipe tube with a hose clamp.  At the lead end attach the Outlet tube with a hose clamp, directly across from this attach the Standpipe tube with a hose clamp.

















CMF Technician(s)






Date/Time


5.13
Cork all Buss hole connections and exposed cooling tube openings.

















CMF Technician(s)






Date/Time


5.14
Prime and allow to dry the surface about to be sealed with Silicon Rubber Primer 



(Fermi Stock 1940-1300).  Use G.E. RTV-157 or equivalent (Fermi Stock 1940-0850) to seal any open 


areas in the potting fixture that are not fully sealed to ensure a proper seal during the impregnation process.

















CMF Technician(s)






Date/Time

X
5.15
Ensure that the potting fixture is leak tight by corking 3 of the 4 pieces of tubing.  Using Helium purge 


and pressurize the potting fixture between 3 psi to 5 psi.  Check all joints and sealing surfaces for leaks 


using Snoop (Fermi Stock 1070-2200).

















CMF Technician(s)






Date/Time

















CMF Lead Person






Date/Time

6.0
Epoxy and Vacuum Oven Preparation (These steps may be performed prior to or while packaging the coil)


6.1
Mix the epoxy under vacuum at equal or less than 100 microns for two hours without accelerator.   Then 


release the vacuum add the accelerator, place back under vacuum at equal or less than 100 microns and mix 


for an additional half hour.  Record times in the chart below.





MA-116501
826 Resin

100 parts by weight





MA-116503
NMA Hardener

90 parts by weight





MA-116500
DMP-30 Accelerator
1.5 parts by weight

Starting Time
Description
Vacuum Reading
Completion Time


Start Mixing




Accelerator Added



















CMF Technician(s)






Date/Time


6.2
While the epoxy is mixing preheat the oven to 120° ± 10°F as per Hydro-Therm System Operation 



Procedure (5525-OP-318958).

















CMF Technician(s)






Date/Time

7.0
Impregnation Process

Note(s):



During this process the oven surfaces will be hot.  Care should be taken at all times.


7.1
Position the packaged coil on the vacuum oven cart using the proper lifting straps.  Insert the cart into the 


Vacuum Oven as per (5525-OP-318940).

















CMF Technician(s)






Date/Time


7.2
Once the cart is in the proper position, instrument the packaged coil with a thermocouple.  A thermocouple 


also needs to be placed in the center of the oven, but not contacting the oven surface.  These 



thermocouples will be connected to a Temperature Chart Recorder during the process.

















CMF Technician(s)






Date/Time


7.3
Connect the thermocouples to the recorder.  Start the Temperature Chart Recorder and mark the time in the 


left margin of the chart and below.

Starting Time : 




















CMF Technician(s)





Date/Time


7.4
Connect the supply and return hoses for the epoxy.

















CMF Technician(s)






Date/Time


7.5
Once the preheat temperature is reached the oven is to be pumped down to 100 to 200 microns.  The 


packaged coil is to be stabilized and held at temperature and under vacuum for a period of not less than 1 


hour.  Mark the Temperature Chart and below with the time the potting fixture and vacuum stabilized.




Time Preheat/Stabilized

















CMF Technician(s)






Date/Time


7.6
Ensure that the time since the time recorded in step 7.5 is at least 1 hour.  Introduce the epoxy into the 


potting fixture at a sufficiently slow rate as to fully impregnate the coil.  This rate will be approximately 


3 hours at 125°F.  Mark the Temperature Chart and below with the time the impregnation started.

Time Impregnation Started
- Time Preheat/Stabilized
= < 1 Hour






Note(s):


This time should be at least 1 hour from the time recorded in Step 7.5
















CMF Technician(s)






Date/Time


7.7
Introduce the resin until both front and back risers are full.  Complete the chart below.

Time Impregnation Started
- Time Risers Filled
3 Hours





Ensure that the exit risers are filled.  During the rest of the process it is necessary not to let the risers become empty.

















CMF Technician(s)






Date/Time

8.0
Curing Process

Note(s):



During this process the packaged coil will be hot.  Care should be taken at all times.

Excess unused epoxy left over from the Impregnation Stage may be placed in the oven during the curing cycle to cure then allow safe disposal.

8.1
Disconnect the Temperature Chart Recorder and record the time that the recorder was turned off.  Position 


the Recorder in the position to record the Curing Cycle.  The same chart used during the Impregnation 


Process is to be used for the Curing Cycle.

















CMF QA/QC Inspector





Date/Time


8.2
Remove the cart from the oven as per (5525-OP-318940).

















CMF Technician(s)






Date/Time


8.3
Lift the packaged coil with the proper lifting straps and move the packaged coil into the Top Load 



Wisconsin Electric Oven .

















CMF Technician(s)






Date/Time


8.4
Once the packaged coil is in the proper position, instrument the packaged coil with a thermocouple.  A 


thermocouple also needs to be placed in the center of the oven, but not contacting the oven surface.  These 


thermocouples will be connected to a chart recorder during the entire Curing Cycle.

















CMF Technician(s)






Date/Time


8.5
Connect the thermocouples to the recorder.  Fill the risers for the last time.
















CMF  Technician(s)






Date/Time

X
8.4
Set the Top Load Wisconsin Electric Oven to 250°F (- 0°F + 20°F).  The 16 Hour Curing Cycle will start 


once the coil and the potting fixture have uniformly stabilized.  During the Curing Cycle the temperature 


shall be maintained at 250°F (- 0°F + 20°F).  Start the Temperature Chart Recorder and mark the time in the 

left margin of the chart and below.

Time Cure Started
Time Fixture Stabilized
- Time Cure Completed
< = 16 Hours






















CMF Technician(s)






Date/Time

















CMF Lead Person






Date/Time


8.5
Upon completion of the curing cycle, shut off the heaters allow the blower to continue to run and leaving 


the door closed.

















CMF Technician(s)






Date/Time

8.6
When the curing fixture reaches 100∞ F or less open the oven door.  Disconnect the Temperature ChartRecorder thermocouples and record the time that the recorder was turned off.  Lift the packaged coil with the proper lifting straps and move the packaged coil to the disassembly area.

















CMF Technician(s)






Date/Time

9.0
Post Impregnation Disassembly


9.1
Carefully disassemble the impregnation fixture.  Once all surrounding Form Blocks and End Blocks have 


been removed position an EnerPac beneath the Coil Release Assembly.  Caution must be taken when 


applying pressure to ensure that the total movement does not exceed 1 inch.  Raise the impregnated coil and 


place a support between the Base Plate and the coil.

















CMF Technician(s)






Date/Time


9.2
Lift the coil with the proper lifting straps and place on 2 X 4.  Carefully strip the Tedlar off the 



impregnated coil assembly.  Lift the cleaned impregnated coil with the proper lifting straps and move the 


coil assembly to the coil preparation area.

















CMF Technician(s)






Date/Time

10.0
Post Impregnation Inspection

XX
10.1
Perform the following visual inspection of the impregnated coil, this inspection shall include but not be 


limited to the following;





Dry exposed Fiberglass Tape (Hot Spots).





Cracks in the epoxy that may or may not reach the coil assembly.





Voids in the epoxy.





Excessive build up of epoxy.

















CMF Crew Chief






Date/Time

















CMF QA/QC Inspector





Date/Time

XX
10.2
Post Impregnation Electrical

















CMF Crew Chief






Date/Time

















CMF QA/QC Inspector





Date/Time
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10.3
The electrical readings recorded in step 11.2 and 11.3 are acceptable and further construction of this




coil is approved.

















Responsible Authority





Date/Time

11.0
Stage Impregnated Coil Assembly


11.1
Lift the impregnated coil assembly with the proper lifting straps and fixture.  Place the coil assembly in the 


staging area for further assembly.

















CMF Technician(s)






Date/Time

11.2
Cover the coil assembly with Herculite Anti Static Sheeting (Fermi Stock 1740-0100).

















CMF Technician(s)






Date/Time

12.0
CMF Production Complete


12.1
CMF QA/QC Inspection Supervisor verify the 160"/240" Coil Impregnation Traveler for the Main Injector 


Dipole Magnets (5520-TR-318939) is accurate and complete.



Comments:

















CMF QA/QC Manager





Date/Time


12.2
Production Supervisor verify the  160"/240" Coil Impregnation Traveler for the Main Injector Dipole 


Magnets (5520-TR-318939) is accurate and complete.



Comments:

















CMF Production Manager





Date/Time


12.3
CMF QA/QC Inspection Department has filed the 160"/240" Coil Impregnation Traveler for the Main 


Injector Dipole Magnets (5520-TR-318939).  A copy of the 160"/240" Coil Impregnation Traveler for the 


Main Injector Dipole Magnets (5520-TR-318939) has been made and given to the Production Manager.



Comments:

















CMF QA/QC Manager





Date/Time

Coil Impregnation Traveler for the MIR Magnet

Coil Serial No.  
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Coil Type
   Draft

_1027849452.unknown

_1027849453.unknown

_1027849454.unknown

_1027849451.unknown

