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	Revision
	Step No.
	Revision Description
	TRR No.
	Date

	None
	N/A
	Initial Release
	N/A
	11/29/00

	
	
	
	
	

	A
	4.6 / 4.9 / 5.3
	Change Drawing to 32 Loose Laminations and 1 5/8” for the Wires
	1224
	10/4/01

	
	4.7 / 4.8 / 4.9
	Moved to after 4.10
	
	

	
	6.0
	Removed all Strain Gauge Measurements.

Added R, Ls and Q measurements for the magnet Before Pressing and After.

Tac Weld the Skin and Keys After pressing and electrical inspection.
	
	

	
	7.0
	Removed all Strain Gauge Measurements.
	
	

	
	8.2
	Change from 1.221” to 2.221”.
	
	

	
	8.7
	Change to Return End.
	
	

	
	9.3
	Angle measured in .001 mm / m = 0.2 sec
	
	

	
	10.0
	Combine step 9.0 and 10.0.
	
	

	
	9.7
	Update the electrical inspection form.
	
	

	
	
	
	
	

	B
	3.0 – 10.0
	All 1/8 coil taps will be eliminated beginning with Coldmass MQXB03.  Coldmass MQXB02 1/8 coil taps have already been installed successfully.
	1248
	3/20/02

	
	
	
	
	

	
	4.6
	Modified Step.  Added "Ensure all yoke packs are in contact, excluding the ¼" gap." to step and Note(s) section.  Adjusted diagram to show ¼” gap.
	1252
	

	
	4.7
	Modified Step.  Remove "... the Strain Gauge Wires and ..." from Step.
	
	

	
	5.3
	Modified picture.  Adjusted diagram to show ¼” gap.
	
	

	
	
	
	
	

	
	3.1
	Modified Step.  Added “Modify the Lengths of the Keys to fit.”
	1255
	

	
	7.20
	Added Step.  “Inspect the Welds and determine if a 6th pass is necessary.”

DR No. HGQ-0263.
	
	

	
	9.1
	Added Step.  “Install the Jumper Wires (length as required) (MA-369833) on the Heater Strips at the NON-Lead End as per Figure 1.”

(Old Step 3.1 of 333498).
	
	

	
	9.2
	Added Step.  “Install Saddle Shim Stock (MA-369817) Outer pieces (Qty. 4) into the four quadrants.  Modify as necessary to fit properly.”
	
	

	
	
	
	
	

	
	6.2
	Modified Step.  Updated nominals.  R=2.305 (, Q=5.036, Ls=13.3376 mH.
	1256
	

	
	6.5
	Modified Step.  Added " Tack Weld at every other Press Column, beginning with the First Column at Lead End.”  Changed Technician signature to Weldor.
	
	

	
	6.6
	Modified Step.  Updated nominals.  R=2.305 (, Q=5.036, Ls=13.3376 mH.
	
	

	
	7.24
	Modified Step.  Updated nominals.  R=2.305 (, Q=5.036, Ls=13.3376 mH.
	
	

	
	9.3
	Modified Table.  Changed the Angle Header Column from "mm/m = 0.2 sec." to "mm/m = 2 sec".
	
	

	
	10.1
	Modified Step.  Updated nominals.  R=2.305 (, Q=5.036, Ls=13.3376 mH.
	
	

	
	
	
	
	

	
	4.6
	Modified Step.  Named Specified Lifting Device, “Iron Core Transport Fixture Assembly (ME-344634)”.
	1257
	

	
	4.7
	Modified Step.  Named Specified Lifting Device, “Iron Core Transport Fixture Assembly (ME-344634)”.
	
	

	
	5.3
	Modified Step.  Named Specified Lifting Device, “Iron Core Transport Fixture Assembly (ME-344634)”.
	
	

	
	5.4
	Modified Step.  Named Specified Lifting Device, “Iron Core Transport Fixture Assembly (ME-344634)”.
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	B
	4.4
	Modified Step.  Added “Straight Section Yoke Pack – Non - Lead End     MD-369828” to the Table.  DR. No. HGQ-0262.
	1283
	3/20/02

	
	4.6
	Modified Step.  Changed to “Using the Iron Core Transport Fixture Assembly (ME-344634), insert the five Lower Yoke Packs into the Bottom Skin in accordance with the Skinned Yoke Assembly (ME-369579). Ensure all yoke packs are in contact, excluding the ¼" gap.  1) Lead End Yoke Stack (MD-369587) 2) Lead End Straight Section Yoke Stack (MD-369588) 3) Straight Section Yoke Stack (MD-369727) 4) Straight Section Yoke Stack – Non-Lead End (MD-369828) 5) Non-Lead End Yoke Stack (MD-369589).” Changed Drawing to Show New Straight Section Yoke Pack (MD-369828), 9 Stainless Steel Laminations at the Lead End and 21 Stainless Steel Laminations at the Return End.  DR. No. HGQ-0262.
	
	

	
	4.7
	Modified Step.  Changed Drawing to Show New Straight Section Yoke Pack (MD-369828), 9 Stainless Steel Laminations at the Lead End and 21 Stainless Steel Laminations at the Return End.  DR. No. HGQ-0262.
	
	

	
	4.8
	Added Step.  “Transfer the Magnetic Center mark to the outside of the Lower Skin.”  DR No. HGQ-0265.
	
	

	
	4.9
	Added Step.  “Verify the Magnetic Center Mark on the outside of the Lower Skin is correct.”  DR No. HGQ-0265.
	
	

	
	4.12
	Modified Step.  Changed signoff from Technician(s) to Crew Chief.
	
	

	
	5.1
	Modified Step.  Changed to “Clean the Upper Yoke Packs …”  Added “Straight Section Yoke Pack – Non - Lead End MD-369828” to the Table.
	
	

	
	5.3
	Modified Step.  Changed Drawing to Show New Straight Section Yoke Pack (MD-369828), 9 Stainless Steel Laminations at the Lead End and 21 Stainless Steel Laminations at the Return End.  Changed Note from

 “…Top Lead End …” to “…Upper Lead End…”
	
	

	
	5.4 (New)
	Added Step.  “Install Loose Laminations from the Face of the Magnet to 113” from Magnetic Center.  Install Filler Packs to the End of the Skin.”
	
	

	
	5.4
	Modified Step.  Corrected “…Bottom Yoke Lamination/Skin Assembly.” to 

“…Upper Yoke Lamination/Skin Assembly.”
	
	

	
	7.23
	Added Step.  Moved old step 8.1 to new location as Step 7.23.
	
	

	
	8.1 – 8.17
	Modified Steps.  Modified multiple steps for Skin Cutting procedure.
	
	

	
	9.7
	Modified Step.  Added Note “Note(s): Ensure Assembly is isolated from ANY Ground.”
	
	

	
	10.0
	Modified Step.  Changed Numbering.  Moved Electrical Inspection to 10.1 and Verification to 10.2.
	
	

	
	
	
	
	

	C
	7.19
	Modified Step.  Added “Inspect the Welds and determine if a 5th pass is necessary.”
	1444
	5/7/02

	
	8.9
	Added Step.  “Using the Wachs Cutter, perform a Weld-Prep Cut at an angle of approximately 45(.  The remaining thickness of the End should be .060” as shown below.”
	
	

	
	8.18
	Added Step.  “Using the Wachs Cutter, perform a Weld-Prep Cut at an angle of approximately 45(.  The remaining thickness of the End should be .060” as shown below.”
	
	

	
	9.4
	Modified Step.  Changed “caliper” to “micrometer”.
	
	

	
	9.5
	Modified Step.  Changed Table.  Deleted " 230" and 240" and added 'Return End' ".
	
	

	
	
	
	
	

	D
	10.1
	Modified Step.  Remove Inner and Outer Columns from Electrical Inspection Table.  Changed Heater Resistance Limits to “9.10 to 9.70”.

DR No. HGQ-0333.
	1456
	7/11/02
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	E
	4.9
	Modified Step.  Changed to “Verify the transfer of the Magnetic Center Mark on the outside of the Lower Skin is correct.” per Jim Rife.
	1481
	9/13/02

	
	4.10
	Added Step.  Moved Old Step 5.4 to become New step 4.10.  “Install Loose Laminations from the Face of the Magnet to 113” from Magnetic Center.  Install Filler Packs to the End of the Skin.”
	
	

	
	9.0
	Modified Step.  Added New Steps 9.3 to 9.6 from Coldmass Final Assembly Traveler.
	
	

	
	9.1
	Modified Step.  Changed Picture to Non-Lead End View.
	
	

	
	9.3
	Modified Step.  Changed to “Measure the end of the Cold Mass Skin to End of the Saddles with a ruler to the closest 1/64".  The nominal lengths are Lead End at 1.274” and Return End at 1.613” as per Skinned Yoke Assembly (ME-369579).”  New picture added.  Modified Table Specs to Lead End 1+1/4” to 1+5/16” and Non-Lead End 1+19/32” to 1+21/32” per

 DR No. HGQ-0332.  (New Step 11.1).
	
	

	
	9.6
	Modified Step.  “At the Lead End, insert the Heater Strips into notch and cover with .005 kapton.  Place Green Putty (MA-103930) over the .005 kapton cover.  Add .005 kapton to the back of the Pre-load Plate.”  Added picture.  DR No. HGQ-0337.
	
	

	
	9.3 – 9.8
	Modified Steps.  Moved to New Step 11.0 Coldmass Measurements (After Full Electrical Inspection).
	
	

	
	
	
	
	

	F
	7.0
	Modified Steps.  Changed 5th and 6th Pass Steps to an “If Necessary” status.
	1499
	11/1/02

	
	9.4
	Modified Step.  “Install Power Wires for the Heater Strips (length from Step 9.4) and Jumper Wires (length as required) (MA-369833) on the Heater Strips at the Lead End and label per figure 9.3.”  (New Step 9.6)
	
	

	
	9.4
	Added Step.  “Determine the designation of the Cold Mass.”
	
	

	
	9.5
	Added Step.  “If Magnet designation is known, stamp designation in ½” high letters, above the Cold Mass Serial Number.  (If ‘Unknown’ box is checked in step 9.4, No signature is necessary).”
	
	

	
	9.6
	Modified Step.  Removed “Add .005 kapton to the back of the Pre-load Plate.” from step.  Added to 333498 New Step 3.2.
	
	

	
	10.0
	Deleted Step.  Entire Electrical Step deleted per Jim Rife.
	
	

	
	
	
	
	

	G
	4.4
	Modified Step.  Changed Qty of “Straight Section Yoke Pack” and “Straight Section Yoke Pack Non-Lead End” to 1 Each.
	1529
	5/13/03

	
	6.0
	Modified Step.  
	
	

	
	8.20
	Added Step.  “Perform a Delta Ferrite Inspection of the Longitudinal Weld of the Coldmass.  The Coldmass is to be inspected every 1 meter along the length of each of the four welds.  An acceptable value is < 15.”
	
	

	
	9.1
	Modified Step.  Changed Picture to show correct Quadrant locations at Non-Lead End.
	
	

	
	9.2
	Modified Step.  Changed Picture to show correct Quadrant locations at Non-Lead End.
	
	

	
	9.8
	Modified Step.  Changed to “At the Lead End, insert the Eight Heater Strips into their respective notches and cover each heater with .005 kapton as shown in figure 9.8.”  Modified Figure.  Added Crew Chief signoff per

DR No. HGQ-0395.
	
	

	
	9.9
	Added Step.  “Place Green Putty (MA-103930) over the .005 kapton cover for each of the Eight Heaters as shown in Figure 9.9.” per

DR No. HGQ-0395.
	
	

	
	10.2
	Modified Step.  Changed table, first column last row from “240”(RE)” to “(Non-LE)” per Damon Bice.
	
	


Revision Page (4 of 5)
	Revision
	Step No.
	Revision Description
	TRR No.
	Date

	H
	7.24
	Modified Step.  Changed to “Remove the same Lower Mold Side Plates as in step 3.3”  per MQXB11.
	1576
	11/18/03

	
	
	
	
	

	I
	5.6
	Added Step.  “Transfer the Magnetic Center mark from the Bottom Skin to the Top Skin.  Ensure that the mark will not be affected by welding.”
	1585
	2/18/04

	
	5.7
	Added Step.  “Verify the transfer the Magnetic Center mark from the Bottom Skin to the Top Skin.  Ensure that the mark will not be affected by welding.”
	
	

	
	6.2
	Modified Step.  Added New Electrical procedures per Rodger Bossert.
	
	

	
	6.5
	Removed Step.  “Tack Weld at every other Press Column, beginning with the First Column at Lead End.”  Moved to New Step 5.5.
	
	

	
	6.6
	Modified Step.  Added New Electrical procedures per Rodger Bossert.  (New Step 6.5)
	
	

	
	7.25
	Modified Step.  Added New Electrical procedures per Rodger Bossert.
	
	

	
	9.0
	Modified Step.  Changed Title from “Cold Mass Mechanical Inspection” to “Quench Protection (Strip) Heater Installation” per Rodger Bossert.
	
	

	
	9.2
	Added Step.  “Write “N/A” in appropriate boxes in (New Figure 9.6 w/ Labels) corresponding to designation of Cold Mass NOT USED.”
	
	

	
	9.3
	Added Step.  “Stamp designation in ½” high letters, above the Cold Mass Serial Number.”
	
	

	
	9.4
	Modified Step.  Removed “Unknown” checkbox from list.  New Step 9.1.
	
	

	
	9.5
	Modified Step.  Removed strikethroughs “If Magnet designation is known, stamp designation in ½” high letters, above the Cold Mass Serial Number.  (If ‘Unknown’ box is checked in step 9.4, No signature is necessary).” Moved to New Step 9.3
	
	

	
	
	
	
	

	J
	1.5
	Removed Step.  “All personnel performing steps in this traveler must have documented training for this traveler and associated operating procedures.”
	1613
	3/31/04

	
	6.1
	Added Step.  “Before rolling Cold Mass into press, clamp skin into proper placement.”.
	
	

	
	6.2
	Added Step.  “Tack Weld the skins at each column.”
	
	

	
	
	
	
	

	K
	5.5
	Removed Step.  “Tack Weld at every other Press Column, beginning with the First Column at Lead End.”  Step performed in Step 6.2.
	1644
	8/16/04

	
	6.4
	Modified Step.  Changed procedure to reflect new procedure “To Measure Resistance of a Cold Mass without Voltage Taps”.  Per MQXB15.
	
	

	
	6.7
	Modified Step.  Changed procedure to reflect new procedure “To Measure Resistance of a Cold Mass without Voltage Taps”.  Per MQXB15.
	
	

	
	7.25
	Modified Step.  Changed procedure to reflect new procedure “To Measure Resistance of a Cold Mass without Voltage Taps”.  Per MQXB15.
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	L
	3.2
	Modified Step.  Changed to “Thoroughly clean the Lower Mold contact areas, the tops of the rails and all areas of table that come into contact with the carriage assembly using Isopropyl Alcohol (Fermi stock 1920-0300) and a Lint Free Heavy Duty Wipe (Fermi stock 1660-2600) or equivalent.”
	1710
	3/3/05

	
	7.1
	Modified Step.  Added “Record the average of South 4, 11 & 18 measurements and North measurements 4, 11 & 18, respectively.” Per LHC Production Engineer.
	
	

	
	7.17
	Modified Step.  Changed to “From Step 7.16, record the average of South 4, 11 & 18 measurements and North measurements 4, 11 & 18, respectively. Take difference between South values from step 7.1 and 7.17.  Repeat for North values.  If the differences (weld shrinkage) for both the North and South is greater than or equal to .24", then skip next filler pass, otherwise continue with welding.”  Per LHC Production Engineer.

No
”
	
	

	
	7.20
	Modified Step.  Changed checkbox to “No   Skip Filler Pass #5 below.  Have Responsible Authority/Physicist sign below and go to Step 7.23.”
	
	

	
	8.9
	Modified Step.  Changed signoff from Lead Person to Technician. Per MQXB17.
	
	

	
	8.18
	Modified Step.  Changed signoff from Lead Person to Technician. Per MQXB17.
	
	

	
	9.4
	Added Step.  “Perform a thorough visual inspection of the Heaters.  At both the Lead End and Non-Lead End, inspect Heater Strips for damage.”  Per MQXB17.
	
	

	
	9.8
	Moved Step.  “Clean the entire Cold Mass with a Vacuum, Isopropyl Alcohol (Fermi stock 1920-0300) and Kimwipes (Fermi stock 1660-2500) or equivalent.” New Step 10.7. per MQXB17.
	
	

	
	
	
	
	

	M
	9.2
	Modified Step.  Changed to “Write “N/A” in appropriate boxes in Figure 9.7-A corresponding to designation of Cold Mass NOT USED.” As per MQXB19.
	1778
	6/26/06

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


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/Technician(s)s 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 product/assembly with green Herculite (Fermi stock 1740-0100) when not being serviced or assembled.  Completed wedges are to be stored in the LHC Coil Storage Area.

2.0
Parts Kit List

2.1
Attach the completed Parts Kit List for the LHC Yoke/Skinning 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

SKINNED YOKE ASSEMBLY 5520-ME-369579

(View from Lead End of center cross section)

Top
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Bottom

3.0
Preparation
3.1
Install the Collar/Yoke Alignment Keys (MB-344479) into all four sides of the Collared Coil Assembly as shown below.  Modify the Lengths of the Keys to fit.
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Technician(s)





Date

3.2
Thoroughly clean the Lower Mold contact areas, the tops of the rails and all areas of table that come into contact with the carriage assembly using Isopropyl Alcohol (Fermi stock 1920-0300) and a Lint Free Heavy Duty Wipe (Fermi stock 1660-2600) or equivalent.



Technician(s)





Date


3.3
Remove and record two Lower Mold Side Plates from both sides of the Lower Mold.




Plate #



Plate #






Technician(s)





Date

[image: image3.wmf]STOP

STOP



3.4
Inspect the Mold at the contact areas to ensure it has a smooth surface without imperfections (nicks, burrs, contaminants, etc.), and verify the Lower Mold Side Plates have been removed.



Crew Chief





Date

4.0
Installing the Bottom of the Cold Mass

4.1
Clean the Bottom Skin (MD-369585) as per the Cleaning and Handling 
Standards for Stainless Steel Yoke Components (ES-292380).



Technician(s)





Date

4.2
Transport and place the Bottom Skin (MD-369585) in Lower Mold Assembly (MD-344361) as per the Skin Lifting Procedure (ES-293859).



Technician(s)





Date


4.3
Install the Lower Mold Side Plates that were removed in Step 3.3.



Technician(s)





Date


4.4
Prepare the Lower Yoke Packs for installation.

Note(s):

Roll over the Yoke Packs using the Rollover Fixture (FNAL 46245)

 with threaded rods.

Clean the Yoke Packs with Isopropyl Alcohol (Fermi stock 1920-0300) and Lint Free Heavy Duty Wipers (Fermi stock 1660-2600).

	Title
	Part #
	Quantity
	Cleaned
	Rolled Over

	Lead End Yoke Pack
	MD-369587
	1
	
	

	Lead End Straight Section Yoke Pack
	MD-369588
	1
	
	

	Straight Section Yoke Pack
	MD-369727
	1
	
	

	Straight Section Yoke Pack – Non – Lead End
	MD-369828
	1
	
	

	Return End Yoke Pack
	MD-369589
	1
	
	

	Filler Packs
	No Part Number
	8
	
	

	Loose Laminations
	MD-369279
	32
	
	




Technician(s)





Date
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4.5
Inspect the Lower Yoke Packs from step 4.4.



Lead Person





Date

4.6
Using the Iron Core Transport Fixture Assembly (ME-344634), insert the five Lower Yoke Packs into the Bottom Skin in accordance with the Skinned Yoke Assembly (ME-369579). Ensure all yoke packs are in contact, excluding the ¼" gap.


1)
Lead End Yoke Stack (MD-369587)

2)
Lead End Straight Section Yoke Stack (MD-369588)

3)
Straight Section Yoke Stack (MD-369727)

4)
Straight Section Yoke Stack – Non-Lead End (MD-369828)

5)
Non-Lead End Yoke Stack (MD-369589)

Note(s):

Place the Lower Lead End Straight Section Yoke Packs in the Bottom Skin 25.7” from the end of the skin.

Ensure all yoke packs are in contact, excluding the ¼” gap.
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Technician(s)





Date

4.7
Using the Iron Core Transport Fixture Assembly (ME-344634), install the Collared Coil so Quadrant #1 is on top as per the Skinned Yoke Assembly (ME-369579) and ensure that the Power Leads are free and clear.



Note(s):


Ensure that the Collared Coil Assembly is rotated so the Collared Coil \ Alignment Keys are vertical and horizontal.

Quadrant #1 is up and the Collared Coil is in contact with the Lead End Straight Section Yoke Lamination Pack.
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Technician(s)





Date

4.8 Transfer the Magnetic Center mark to the outside of the Lower Skin.
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Technician(s)





Date
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4.9 Verify the transfer of the Magnetic Center Mark on the outside of the Lower Skin is correct.



Crew Chief





Date

4.10
Install Loose Laminations from the Face of the Magnet to 113” from Magnetic Center.  Install Filler Packs to the End of the Skin.
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4.11
Clean the Skin Alignment Keys (MC-369586) as per the Cleaning and Handling Standards for Stainless Steel Yoke Components (ES-292380).



Technician(s)





Date

4.12
Install the Skin Alignment Keys (MC-369586) onto the Lower Yoke Assembly (ME-369579)
 (on both sides) as shown below.

Skin Alignment Keys (MC-369586)
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4.13
Verify the Lower Yoke Packs and Skin Alignment Keys are installed in the skin as per the Skinned Yoke Assembly (ME-369579).



Crew Chief





Date

5.0
Installing the Top of the Cold Mass

5.1
Clean the Upper Yoke Packs with Isopropyl Alcohol (Fermi stock 1920-0300) and Lint Free Heavy Duty Wipers (Fermi stock 1660-2600).
	Title
	Part #
	Quantity
	Cleaned

	Lead End Yoke Pack
	MD-369587
	1
	

	Lead End Straight Section Yoke Pack
	MD-369588
	1
	

	Straight Section Yoke Pack
	MD-369727
	2
	

	Straight Section Yoke Pack – Non – Lead End
	MD-369828
	2
	

	Return End Yoke Pack
	MD-369589
	1
	

	Filler Packs
	No Part Number
	8
	

	Loose Laminations
	MD-369279
	32
	




Technician(s)





Date
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5.2
Inspect the Upper Yoke Packs from step 5.1.



Lead Person





Date

5.3
Using the Iron Core Transport Fixture Assembly (ME-344634), install the Top Yoke Lamination Packs as per the Skinned Yoke Assembly (ME-369579).

Note(s):

Ensure that the Upper Lead End Straight Section Yoke Lamination Pack is in contact with the Lead End Can and all Yoke Lamination Packs are in contact.
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5.4
Using Iron Core Transport Fixture Assembly (ME-344634), transport and place the Top Skin (MD-369585) onto the Upper Yoke Lamination/Skin Assembly 



Technician(s)





Date


5.5
Transfer the Magnetic Center mark from the Bottom Skin to the Top Skin.  Ensure that the mark will not be affected by welding.



Technician(s)





Date
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5.6
Verify the transfer the Magnetic Center mark from the Bottom Skin to the Top Skin.  Ensure that the mark will not be affected by welding.



Crew Chief





Date

6.0
Pressing the Cold Mass


6.1
Before rolling Cold Mass into press, clamp skin into proper placement.



Technician(s)





Date


6.2
Tack Weld the skins at each column.



Weldor(s)





Date

6.3
Roll Cold Mass Skin Assembly into press as per Yoke and Skin Press Operating Procedure
 (ES-301502).



Technician(s)





Date


6.4
Perform an Electrical Inspection of the Magnet.

To measure the resistance of a Cold Mass without voltage taps:

1. Use Valhalla Scientific 4300B digital micro-ohmmeter.

2. Set Test Current to 1 amp.

3. Set Scale to 2V full scale.

4. Turn temperature compensation on.

5. Turn test current off.

6. Connect IHI to Q3 inner power lead as shown in figure.

7. Connect ILO to Q4 inner power lead as shown in figure.

8. Turn test current on.

9. Connect VHI and VLO buttons to leads as shown below.

10. To measure Q1, connect VHI to Q1 inner lead and to VLO to Q1 outer lead.

11. To measure Q2, connect VHI to Q2 outer lead, and VLO Q2 inner lead.

12. To measure Q3, connect VHI to Q3 inner lead and VLO to Q3 outer lead.

13. To measure Q4, connect VHI to Q4 outer lead and VLO to Q4 inner lead.

14. To measure Total, connect VHI to Q3 inner lead, and VLO to Q4 inner lead.

15. Read resistance and record in traveler.  Voltage taps which will later be soldered to leads are listed in table for reference.
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To measure Ls and Q of a Q2 Cold Mass without voltage taps:

1. Use Agilent 4263B LCR Meter.

2. Turn power on by pushing line button.  Wait 30 seconds until display screen is lit.

3. Recall program #1.  To do this, push recall (Rcl), then push #1, then push Enter.

4. Push Auto/Hold button to release hold.

5. Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and the level recorded in the lower right corner of the display screen is 1V or 1000 mV.  

6. Connect Hcur to Q3 inner power lead as shown in figure.

7. Connect Lcur to Q4 inner power lead as shown in figure.

8. Connect Hpot and Lpot buttons to leads as shown below.

· To measure Q1, connect Hpot to Q1 inner lead, and Lpot to Q1 outer lead.

· To measure Q2, connect Hpot Q2 outer lead, and Lpot to Q2 inner lead.

· To measure Q3, connect Hpot to Q3 inner lead, and Lpot to Q3 outer lead. 

· To measure Q4, connect Hpot to Q4 outer lead and Lpot to Q4 inner lead.

· To measure total, connect Hpot to Q3 inner lead, and Lpot to Q4 inner lead. 

9. Read Ls and Q from display and record in traveler.
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	Nominal
	Measurements

	Inductance (Ls) @ 1 kHz
	13.3376 mH
	mH

	Q@ 1 kHz
	5.036
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6.5
Verify that the Readings in Step 6.4 are acceptable



Approved for next Major Assembly Procedure.



Responsible Authority/Physicist



Date

6.6
Energize the Press to 600 psi pump as per the Yoke and Skin Press Assembly Operating Procedure (ES-301502).

Technician(s) 





Date


6.7
Perform an Electrical Inspection of the Magnet.

To measure the resistance of a Cold Mass without voltage taps:

1. Use Valhalla Scientific 4300B digital micro-ohmmeter.

2. Set Test Current to 1 amp.

3. Set Scale to 2V full scale.

4. Turn temperature compensation on.

5. Turn test current off.

6. Connect IHI to Q3 inner power lead as shown in figure.

7. Connect ILO to Q4 inner power lead as shown in figure.

8. Turn test current on.

9. Connect VHI and VLO buttons to leads as shown below.

10. To measure Q1, connect VHI to Q1 inner lead and to VLO to Q1 outer lead.

11. To measure Q2, connect VHI to Q2 outer lead, and VLO Q2 inner lead.

12. To measure Q3, connect VHI to Q3 inner lead and VLO to Q3 outer lead.

13. To measure Q4, connect VHI to Q4 outer lead and VLO to Q4 inner lead.

14. To measure Total, connect VHI to Q3 inner lead, and VLO to Q4 inner lead.

15. Read resistance and record in traveler.  Voltage taps which will later be soldered to leads are listed in table for reference.
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To measure Ls and Q of a Q2 Cold Mass without voltage taps:

1.
Use Agilent 4263B LCR Meter.

2.
Turn power on by pushing line button.  Wait 30 seconds until display screen is lit.

3.
Recall program #1.  To do this, push recall (Rcl), then push #1, then push Enter.

4.
Push Auto/Hold button to release hold.

5.
Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and the level recorded in the lower right corner of the display screen is 1V or 1000 mV.  

6.
Connect Hcur to Q3 inner power lead as shown in figure.

7.
Connect Lcur to Q4 inner power lead as shown in figure.

8.
Connect Hpot and Lpot buttons to leads as shown below.

· To measure Q1, connect Hpot to Q1 inner lead, and Lpot to Q1 outer lead.

· To measure Q2, connect Hpot Q2 outer lead, and Lpot to Q2 inner lead.

· To measure Q3, connect Hpot to Q3 inner lead, and Lpot to Q3 outer lead. 

· To measure Q4, connect Hpot to Q4 outer lead and Lpot to Q4 inner lead.

· To measure total, connect Hpot to Q3 inner lead, and Lpot to Q4 inner lead.

9. Read Ls and Q from display and record in traveler.
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	Nominal
	Measurements

	Inductance (Ls) @ 1 kHz
	13.3376 mH
	mH

	Q @ 1 kHz
	5.036
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6.8
Verify that the Readings in Step 6.7 are acceptable.



Responsible Authority/Physicist



Date

7.0
Welding the Cold Mass

7.1
Measure the Gap between the upper and lower support plates at 21 1’ intervals on the north and south side.

	South
	North

	1-
	8-
	15-
	1-
	8-
	15-

	2-
	9-
	16-
	2-
	9-
	16-

	3-
	10-
	17-
	3-
	10-
	17-

	4-
	11-
	18-
	4-
	11-
	18-

	5-
	12-
	19-
	5-
	12-
	19-

	6-
	13-
	20-
	6-
	13-
	20-

	7-
	14-
	21-
	7-
	14-
	21-


Record the average of South 4, 11 & 18 measurements and North measurements 4, 11 & 18, respectively.

South  





North  







Technician(s)





Date


7.2
Refer to the LHC Yoke/Skinning Welding Procedure (ES-344959).  Perform the Fusion Pass, on the Cold Mass, as per the Skinned Yoke Assembly (ME-369579).



Weldor(s)





Date

7.3
Clean the welds using Stainless Steel Wire Brush (Fermi stock1246-0860), Vacuum, Isopropyl Alcohol (Fermi stock1920-0300) and Kimwipes (Fermi stock1660-2500) or equivalent to remove any and all dirt and foreign materials.



Technician(s)





Date


7.4
Measure the Gap between the upper and lower support plates at 21 1’ intervals on the north and south side.

	South
	North

	1-
	8-
	15-
	1-
	8-
	15-

	2-
	9-
	16-
	2-
	9-
	16-

	3-
	10-
	17-
	3-
	10-
	17-

	4-
	11-
	18-
	4-
	11-
	18-

	5-
	12-
	19-
	5-
	12-
	19-

	6-
	13-
	20-
	6-
	13-
	20-

	7-
	14-
	21-
	7-
	14-
	21-




Technician(s)
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7.5
Refer to the LHC Yoke/Skinning Welding Procedure (ES-344959).  Perform Filler Pass #1, on the Cold Mass, as per the Skinned Yoke Assembly (ME-369579).



Weldor






Date

7.6
Clean the welds using Stainless Steel Wire Brush (Fermi stock1246-0860), Vacuum, Isopropyl Alcohol (Fermi stock1920-0300) and Kimwipes (Fermi stock1660-2500) or equivalent to remove any and all dirt and foreign materials.



Technician(s)
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7.7
Measure the Gap between the upper and lower support plates at 21 1’ intervals on the north and south side.

	South
	North

	1-
	8-
	15-
	1-
	8-
	15-

	2-
	9-
	16-
	2-
	9-
	16-

	3-
	10-
	17-
	3-
	10-
	17-

	4-
	11-
	18-
	4-
	11-
	18-

	5-
	12-
	19-
	5-
	12-
	19-

	6-
	13-
	20-
	6-
	13-
	20-

	7-
	14-
	21-
	7-
	14-
	21-




Technician(s)





Date

7.8
Refer to the LHC Yoke/Skinning Welding Procedure (ES-344959).  Perform Filler Pass #2, on the Cold Mass, as per the Skinned Yoke Assembly (ME-369579).



Weldor(s)





Date

7.9
Clean the welds using Stainless Steel Wire Brush (Fermi stock1246-0860), Vacuum, Isopropyl Alcohol (Fermi stock1920-0300) and Kimwipes (Fermi stock1660-2500) or equivalent to remove any and all dirt and foreign materials.



Technician(s)





Date


7.10
Measure the Gap between the upper and lower support plates at 21 1’ intervals on the north and south side.

	South
	North

	1-
	8-
	15-
	1-
	8-
	15-

	2-
	9-
	16-
	2-
	9-
	16-

	3-
	10-
	17-
	3-
	10-
	17-

	4-
	11-
	18-
	4-
	11-
	18-

	5-
	12-
	19-
	5-
	12-
	19-

	6-
	13-
	20-
	6-
	13-
	20-

	7-
	14-
	21-
	7-
	14-
	21-




Technician(s)





Date

7.11
Refer to the LHC Yoke/Skinning Welding Procedure (ES-344959).  Perform Filler Pass #3, on the Cold Mass, as per the Skinned Yoke Assembly (ME-369579).



Weldor(s)






Date

7.12
Clean the welds using Stainless Steel Wire Brush (Fermi stock1246-0860), Vacuum, Isopropyl Alcohol (Fermi stock1920-0300) and Kimwipes (Fermi stock1660-2500) or equivalent to remove any and all dirt and foreign materials.



Technician(s)





Date


7.13
Measure the Gap between the upper and lower support plates at 21 1’ intervals on the north and south side.

	South
	North

	1-
	8-
	15-
	1-
	8-
	15-

	2-
	9-
	16-
	2-
	9-
	16-

	3-
	10-
	17-
	3-
	10-
	17-

	4-
	11-
	18-
	4-
	11-
	18-

	5-
	12-
	19-
	5-
	12-
	19-

	6-
	13-
	20-
	6-
	13-
	20-

	7-
	14-
	21-
	7-
	14-
	21-




Technician(s)
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7.14
Refer to the LHC Yoke/Skinning Welding Procedure (ES-344959).  Perform Filler Pass #4, on the Cold Mass, as per the Skinned Yoke Assembly (ME-369579).



Weldor(s)





Date

7.15
Clean the welds using Stainless Steel Wire Brush (Fermi stock1246-0860), Vacuum, Isopropyl Alcohol (Fermi stock1920-0300) and Kimwipes (Fermi stock1660-2500) or equivalent to remove any and all dirt and foreign materials.



Technician(s)





Date


7.16
Measure the Gap between the upper and lower support plates at 21 1’ intervals on the north and south side.

	South
	North

	1-
	8-
	15-
	1-
	8-
	15-

	2-
	9-
	16-
	2-
	9-
	16-

	3-
	10-
	17-
	3-
	10-
	17-

	4-
	11-
	18-
	4-
	11-
	18-

	5-
	12-
	19-
	5-
	12-
	19-

	6-
	13-
	20-
	6-
	13-
	20-

	7-
	14-
	21-
	7-
	14-
	21-




Technician(s)





Date
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7.17
Inspect the Welds and determine if a 5th pass is necessary.

From Step 7.16, record the average of South 4, 11 & 18 measurements and North measurements 4, 11 & 18, respectively.

South  





North  





Take difference between South values from step 7.1 and 7.17.  Repeat for North values.  If the differences (weld shrinkage) for both the North and South are greater than or equal to .24", then skip next filler pass, otherwise continue with welding.

South Weld shrinkage 

, greater than .24"?


Yes

No

North Weld shrinkage 

, greater than .24"?


Yes

No

Is a 5th pass necessary?

Yes

Go to Filler Pass #5 below.

No

Skip Filler Pass #5 below.  Have Responsible Authority/Physicist sign below and go to Step 7.23.

Filler Pass #5

Refer to the LHC Yoke/Skinning Welding Procedure (ES-344959).  Perform Filler Pass #5, on the Cold Mass, as per the Skinned Yoke Assembly (ME-369579).



Weldor(s)





Date
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Responsible Authority/Physicist



Date

7.18
Clean the welds using Stainless Steel Wire Brush (Fermi stock1246-0860), Vacuum, Isopropyl Alcohol (Fermi stock1920-0300) and Kimwipes (Fermi stock1660-2500) or equivalent to remove any and all dirt and foreign materials.  (Not necessary if 5th Pass was NOT done)


Technician(s)





Date


7.19
Measure the Gap between the upper and lower support plates at 21 1’ intervals on the north and south side.  (Not necessary if 5th Pass was NOT done)
	South
	North

	1-
	8-
	15-
	1-
	8-
	15-

	2-
	9-
	16-
	2-
	9-
	16-

	3-
	10-
	17-
	3-
	10-
	17-

	4-
	11-
	18-
	4-
	11-
	18-

	5-
	12-
	19-
	5-
	12-
	19-

	6-
	13-
	20-
	6-
	13-
	20-

	7-
	14-
	21-
	7-
	14-
	21-




Technician(s)





Date
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7.20
Inspect the Welds and determine if a 6th pass is necessary.

From Step 7.19, record the average of South 4, 11 & 18 measurements and North measurements 4, 11 & 18, respectively.

South  





North  





Take difference between South values from step 7.1 and 7.17.  Repeat for North values.  If the differences (weld shrinkage) for both the North and South are greater than or equal to .24", then skip next filler pass, otherwise continue with welding.

South Weld shrinkage 

, greater than .24"?


Yes

No

North Weld shrinkage 

, greater than .24"?


Yes

No

Is a 6th pass necessary?

Yes

Go to Filler Pass #6 below.

No

Skip Filler Pass #6 below.  Have Responsible Authority/Physicist sign below and go to Step 7.23.

Filler Pass #6

Refer to the LHC Yoke/Skinning Welding Procedure (ES-344959).  Perform Filler Pass #6, on the Cold Mass, as per the Skinned Yoke Assembly (ME-369579).



Weldor(s)





Date

[image: image24.wmf]STOP
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Responsible Authority/Physicist



Date

7.21
Clean the welds using Stainless Steel Wire Brush (Fermi stock1246-0860), Vacuum, Isopropyl Alcohol (Fermi stock1920-0300) and Kimwipes (Fermi stock1660-2500) or equivalent to remove any and all dirt and foreign materials.  (Not necessary if 6th Pass was NOT done)


Technician(s)





Date


7.22
Measure the Gap between the upper and lower support plates at 21 1’ intervals on the north and south side.  (Not necessary if 6th Pass was NOT done)
	South
	North

	1-
	8-
	15-
	1-
	8-
	15-

	2-
	9-
	16-
	2-
	9-
	16-

	3-
	10-
	17-
	3-
	10-
	17-

	4-
	11-
	18-
	4-
	11-
	18-

	5-
	12-
	19-
	5-
	12-
	19-

	6-
	13-
	20-
	6-
	13-
	20-

	7-
	14-
	21-
	7-
	14-
	21-




Technician(s)





Date


7.23
Release Press pressure and remove the Coldmass from the press.



Technician(s)





Date

7.24
Remove the same Lower Mold Side Plates as in step 3.3.  Lift the Cold Mass using approved and appropriate lifting procedures and transport to the Skin Cutting Station.



Technician(s)





Date

7.25
Perform an Electrical Inspection of the Cold Mass.

To measure the resistance of a Cold Mass without voltage taps:

1. Use Valhalla Scientific 4300B digital micro-ohmmeter.

2. Set Test Current to 1 amp.

3. Set Scale to 2V full scale.

4.
Turn temperature compensation on.

5. Turn test current off.

6. Connect IHI to Q3 inner power lead as shown in figure.

7. Connect ILO to Q4 inner power lead as shown in figure.

8. Turn test current on.

9. Connect VHI and VLO buttons to leads as shown below.

10. To measure Q1, connect VHI to Q1 inner lead and to VLO to Q1 outer lead.

11. To measure Q2, connect VHI to Q2 outer lead, and VLO Q2 inner lead.

12. To measure Q3, connect VHI to Q3 inner lead and VLO to Q3 outer lead.

13. To measure Q4, connect VHI to Q4 outer lead and VLO to Q4 inner lead.

14. To measure Total, connect VHI to Q3 inner lead, and VLO to Q4 inner lead.

15. Read resistance and record in traveler.  Voltage taps which will later be soldered to leads are listed in table for reference.
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	Nominal
	Measurements

	Resistance
	2.305 (
	(




Technician(s)





Date

To measure Ls and Q of a Q2 Cold Mass without voltage taps:

1. Use Agilent 4263B LCR Meter.

2. Turn power on by pushing line button.  Wait 30 seconds until display screen is lit.

3.
Recall program #1.  To do this, push recall (Rcl), then push #1, then push Enter.

4. Push Auto/Hold button to release hold.

5. Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and the level recorded in the lower right corner of the display screen is 1V or 1000 mV.  

6. Connect Hcur to Q3 inner power lead as shown in figure.

7. Connect Lcur to Q4 inner power lead as shown in figure. 

8. Connect Hpot and Lpot buttons to leads as shown below.

· To measure Q1, connect Hpot to Q1 inner lead, and Lpot to Q1 outer lead.

· To measure Q2, connect Hpot Q2 outer lead, and Lpot to Q2 inner lead.

· To measure Q3, connect Hpot to Q3 inner lead, and Lpot to Q3 outer lead. 

· To measure Q4, connect Hpot to Q4 outer lead and Lpot to Q4 inner lead.

· To measure total, connect Hpot to Q3 inner lead, and Lpot to Q4 inner lead. 

9. Read Ls and Q from display and record in traveler.
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	Nominal
	Measurements

	Inductance (Ls) @ 1 kHz
	13.3376 mH
	mH

	Q@ 1 kHz
	5.036
	




Technician(s)





Date
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7.26
Verify that the Readings in Step 7.25 are acceptable.

Approved for next Major Assembly Procedure.



Responsible Authority/Physicist



Date

8.0
Cutting the Cold Mass Skin to Length
8.1
Measure 111.93 (111 15/16) inches from the magnetic center to the Lead End and mark for cutting.  Confirm that, if the cut is made here, the distance between the Lead End Can End Ring and Final Cut Mark (Dimension “B” in Figure 8.1) is between (5/8 and 1 1/8”) (.899” nominal).

[image: image28.wmf]


Technician(s)





Date

8.2
Mark the Skin 1” longer than the Final Cut Mark as per Skinned Yoke Assembly (ME-369579).  This mark will be the Rough Cut Mark.  Place the Wachs Cutter at the location of the Rough Cut Mark.



Technician(s)





Date

[image: image29.wmf]STOP
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8.3
Verify that the Rough Cut Mark is 1” longer than the Final Cut Mark and the Wachs Cutter is placed at the location of the Rough Cut Mark as per Skinned Yoke Assembly (ME-369579).



Crew Chief





Date


8.4
Cut Skins at the Rough Cut Mark as per Skinned Yoke Assembly (ME-369579).

Note(s):

While cutting or filing, ensure that all exposed parts are covered and a vacuum is used during the process to collect all debris.



Technician(s)





Date


8.5
Remove any loose Yoke Laminations from the End.



Technician(s)





Date

8.6
Place the Wachs Cutter at the location of the Final Cut Mark as per Skinned Yoke Assembly
 (ME-369579).



Technician(s)





Date

[image: image30.wmf]STOP

STOP



8.7
Verify that the Wachs Cutter is placed at the location of the Final Cut Mark as per Skinned Yoke Assembly (ME-369579).



Crew Chief





Date


8.8
Cut Skins at the Final Cut Mark as per Skinned Yoke Assembly (ME-369579).

Note(s):

While cutting or filing, ensure that all exposed parts are covered and a vacuum is used during the process to collect all debris.

The Final Cut is to include the Weld Prep Cut.



Technician(s)





Date

8.9
Using the Wachs Cutter, perform a Weld-Prep Cut at an angle of approximately 45(.  The remaining thickness of the End should be .060” as shown below.

[image: image31.wmf].060”

 End View

45°

 Right Side View




Technician(s)





Date

8.10
Measure 111.93 (111 15/16) inches from the magnetic center to the Non-Lead End and mark for cutting.  Confirm that, if the cut is made here, the distance between the Non-Lead End Can End Ring and Final Cut Mark (Dimension “C” in Figure 8.10) is between 1” and 1 ½” (1.238” nominal).

[image: image32.wmf]


Technician(s)





Date

8.11
Mark the Skin 1” longer than the Final Cut Mark as per Skinned Yoke Assembly (ME-369579).  This mark will be the Rough Cut Mark.  Place the Wachs Cutter at the location of the Rough Cut Mark.



Technician(s)





Date
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8.12
Verify that the Rough Cut Mark is 1” longer than the Skin Cut Mark and the Wachs Cutter is placed at the location of the Rough Cut Mark as per Skinned Yoke Assembly (ME-369579).



Crew Chief





Date


8.13
Cut Skins at the Rough Cut Mark as per Skinned Yoke Assembly (ME-369579).

Note(s):

While cutting or filing, ensure that all exposed parts are covered and a vacuum is used during the process to collect all debris.



Technician(s)





Date


8.14
Remove any loose Yoke Laminations from the End.



Technician(s)





Date

8.15
Place the Wachs Cutter at the location of the Final Cut Mark as per Skinned Yoke Assembly
 (ME-369579).



Technician(s)





Date

[image: image34.wmf]STOP
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8.16
Verify that the Wachs Cutter is placed at the location of the Final Cut Mark as per Skinned Yoke Assembly (ME-369579).



Crew Chief





Date


8.17
Cut Skins at the Final Cut Mark as per Skinned Yoke Assembly (ME-369579).

Note(s):

While cutting or filing, ensure that all exposed parts are covered and a vacuum is used during the process to collect all debris.

The Final Cut is to include the Weld Prep Cut.



Technician(s)





Date


8.18
Using the Wachs Cutter, perform a Weld-Prep Cut at an angle of approximately 45(.  The remaining thickness of the End should be .060” as shown below.

[image: image35.wmf].060”

 End View

45°

 Right Side View




Technician(s)





Date


8.19
Stamp the Magnet Serial Number on both ends of the Cold Mass Skin in ½" high numbers/letters approximately 3 inches above the Alignment Key.
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Lead Person





Date

8.20
Perform a Delta Ferrite Inspection of the Longitudinal Weld of the Coldmass.  The Coldmass is to be inspected every 1 meter along the length of each of the four welds.  An acceptable value is < 15.

	Location
	Left – Upper
	Left – Lower
	Right – Upper
	Right – Lower

	0.3 m
	7.5   10   12.5   15
	7.5   10   12.5   15
	7.5   10   12.5   15
	7.5   10   12.5   15

	1.3 m
	7.5   10   12.5   15
	7.5   10   12.5   15
	7.5   10   12.5   15
	7.5   10   12.5   15

	2.3 m
	7.5   10   12.5   15
	7.5   10   12.5   15
	7.5   10   12.5   15
	7.5   10   12.5   15

	3.3 m
	7.5   10   12.5   15
	7.5   10   12.5   15
	7.5   10   12.5   15
	7.5   10   12.5   15

	4.3 m
	7.5   10   12.5   15
	7.5   10   12.5   15
	7.5   10   12.5   15
	7.5   10   12.5   15

	5.3 m
	7.5   10   12.5   15
	7.5   10   12.5   15
	7.5   10   12.5   15
	7.5   10   12.5   15


A circled number denotes pass/less than.

A slash through a number denotes value greater than.



Inspector





Date

9.0
Quench Protection (Strip) Heater Installation
[image: image37.wmf]STOP

STOP



9.1
Determine the designation of the Cold Mass.

Q2a

(Heater Strip Power Wires are 16 Meters long)

Q2b

(Heater Strip Power Wires are 3 Meters long)



Responsible Authority/Physicist



Date

[image: image38.wmf]STOP

STOP


9.2
Write “N/A” in appropriate boxes in Figure 9.7-A corresponding to designation of Cold Mass NOT USED.



Crew Chief





Date

9.3
Stamp designation in ½” high letters, above the Cold Mass Serial Number.



Technician(s)





Date

[image: image39.wmf]STOP

STOP


9.4
Perform a thorough visual inspection of the Heaters.  At both the Lead End and Non-Lead End, inspect Heater Strips for damage.



Crew Chief





Date

9.5
Install the Jumper Wires (length as required) (MA-369833) on the Heater Strips at the

 NON-Lead End as per Figure 9.5-A.

[image: image40.wmf]Q4
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Figure 9.5-A



Technician(s)





Date

9.6
Install Saddle Shim Stock (MA-369817) Outer pieces (Qty. 4) into the four quadrants.  Modify as necessary to fit properly.
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Technician(s)





Date

9.7
Cut grooves into G-11 End Collets on Lead End to accept Quench Protection (Strip) Heater Wires.  Configuration of grooves is shown in Figure 9.7-A.
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Figure 9.7-A



Technician(s)





Date

9.8
Install Power Wires for the Heater Strips (length from Step 9.1) and Jumper Wires (length as required) (MA-369833) on the Heater Strips at the Lead End and label per figure 9.7-A.



Technician(s)





Date


9.9
At the Lead End, insert the Eight Heater Strips into their respective notches and cover each heater with .005 kapton as shown in figure 9.9-A.

[image: image43.wmf]Side View

Heater Strip

.005 kapton cover

Side View

Heater Strip

.005 kapton cover


Figure 9.9-A



Technician(s)





Date
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Crew Chief





Date


9.10
Place Green Putty (MA-103930) over the .005 kapton cover for each of the Eight Heaters as shown in Figure 9.10-A.

[image: image45.wmf]Side View

Heater Strip

.005 kapton cover

Green Putty

Side View

Heater Strip

.005 kapton cover

Green Putty


Figure 9.10-A



Technician(s)





Date
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9.11
Verify that all Quadrant Leads are properly insulated.



Crew Chief





Date

10.0
Coldmass Measurements


10.1
Measure the end of the Cold Mass Skin to End of the Saddles with a ruler to the closest 1/64".
 The nominal lengths are Lead End at 1.274” and Return End at 1.613” as per


 Skinned Yoke Assembly (ME-369579).
[image: image47.wmf]Straight 
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Figure 10.1-A
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Technician(s)
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10.2
Final Outer Diameter Measurement with 0” to 24” micrometer (Starrett S436KRLSZ) or equivalent to closest 0.001".
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Technician(s)
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10.3
Twist check with MINILevel (#1045 or #75) or equivalent.

Note(s):

SCALE #1 uses the conversion of 0.01mm/m=2 sec.

SCALE #2 uses the conversion of 0.001mm/m=0.2sec.

Ensure the MINILevel Selector Knob is in position #1.

	Position
	Angle

0.01 mm/m = 2 sec
	Position
	Angle

0.01 mm/m = 2 sec

	0” (LE)
	
	120”
	

	10”
	
	130”
	

	20”
	
	140”
	

	30”
	
	150”
	

	40”
	
	160”
	

	50”
	
	170”
	

	60”
	
	180”
	

	70”
	
	190”
	

	80”
	
	200”
	

	90”
	
	210”
	

	100”
	
	220”
	

	110”
	
	Return End
	




Technician(s)





Date

10.4
Measure the Cold Mass Yoke Skin Assembly (ME-369404) from the Lead End of the Skin to the 
 Return End of the Skin with a Standard Tape Measure.  Record the Length from the Lead End of the Skin to the Return End of the Skin in the table below to the closest 1/32".  The measurements are taken at the center of the Quadrants.

	Position of the Measurement
	Measurement in Inches

	Q1
	

	Q2
	

	Q3
	

	Q4
	


Technician(s)





Date

[image: image50.wmf]Q1

Q4

Q2

Q3

A

C

H

D

E

F

G

B



10.5
Measure the gap between the Lamination and the Skin to the side of the cutout

	Position
	Limit
	Lead End
	Return End

	A
	No Limit

For Reference Only
	
	

	B
	No Limit

For Reference Only
	
	

	E
	No Limit

For Reference Only
	
	

	F
	No Limit

For Reference Only
	
	




Technician(s)





Date

10.6
Measure the gap between the Lamination and the Key.

	Position
	Limit
	Lead End
	Return End

	C
	No Limit

For Reference Only
	
	

	D
	No Limit

For Reference Only
	
	

	G
	No Limit

For Reference Only
	
	

	H
	No Limit

For Reference Only
	
	




Technician(s)





Date

10.7
Clean the entire Cold Mass with a Vacuum, Isopropyl Alcohol (Fermi stock 1920-0300) and Kimwipes (Fermi stock 1660-2500) or equivalent.



Technician(s)





Date

11.0
Production Complete

11.1
Process Engineering verify that the LHC Yoke & Skinning Assembly Traveler (5520-TR-333497) 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
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