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Revision Description
Date
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Initial Traveler Release
10/29/97





A
See marked up Traveler attached to TRR.  TRR No. 0830
8/13/98





B
See marked up Traveler attached to TRR.  TRR No. 0872
8/2/98





C
See marked up Traveler attached to TRR.

Remove Assembly/Designee close out from last page

Remove the QA Manager from cover page

TRR No. 0896
8/10/99

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
All personnel performing steps in this traveler must have documented training for this traveler and associated operating procedures.

1.6
Personnel shall perform all tasks in accordance with current applicable ES&H guidelines and those specified within the step.

1.7
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 HGQ Coil Storage Area.

2.0
Parts Kit List
2.1
Attach the completed Parts Kit List for the HGQ Yoke/Skinning Assembly to this traveler.  sure 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-344863

(LEAD END)

Top


[image: image20.bmp]
Bottom

3.0
Preparation
3.1
Thoroughly clean the Lower Mold contact areas using Alcohol (Fermi stock 1920-0300), wipe down using a Lint Free Heavy Duty Wipe (Fermi stock 1660-2600).



Technician(s)





Date


3.2
Remove the Lower Mold Side Plates #3 and #7 from both sides of the Lower Mold



Technician(s)





Date

XX
3.3
Inspect the Mold to ensure it has a smooth surface without imperfections


 (nicks, burrs, contaminants, etc.), and ensure the Lower Mold Side Plates have been removed.



Crew Chief





Date



Lead Inspector





Date

4.0 Installing the Bottom of the Cold Mass

4.1
Clean the Bottom Skin (MD-344467) as per the Cleaning and Handling Standards for Stainless Steel Yoke Components (0102-ES-292380).

Completed

4.2
Transport and place the Bottom Skin (MD-344467) in Lower Mold Assembly (MD-344361) as per the Skin Lifting Procedure 0102-ES-293859.

Completed

4.3
Roll over the Yoke Lamination Pack Bottom Assembly (ME-344227) using the Rollover Fixture (FNAL 46245) with threaded rods through the Yoke Pack

Completed

4.4
Clean the Yoke Lamination Pack Bottom Assemblies (ME-344227) with Alcohol

 (Fermi stock 1920-0300) and a Lint Free Heavy Duty Wipe (Fermi stock 1660-2600).

Completed



Technician(s)





Date

X
4.5
Inspect the Yoke Lamination Pack Assemblies to be used.



Lead Person





Date

4.6 Insert the Bottom Yoke Lamination Pack (MD-344429) into the Bottom Skin in accordance with
 the drawing below.

Note(s):

Place the Bottom Yoke Lamination Packs in the middle of the Bottom Skin.

Ensure all gaps are less than 0.015" excluding the 2"gap for the wires.
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Technician(s)





Date

4.7
Clean the Skin Alignment Keys (MC-344868) as per the Cleaning and Handling Standards for Stainless Steel Yoke Components (0102-ES-292380).



Technician(s)





Date

4.8
Put the Collar/Yoke Alignment Keys (MB-344479) into the side and bottom slots of the Collared Coil Assembly as shown below, and per (MX-XXXXXX).
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Technician(s)





Date

4.9
Bring the Collared Coil Lifting Fixture (MC-344454) over to the Collared Coil.  Position the Collared Coil so Quadrant #1 is on top as per the figure on page 4.  Lift and transport the Collared Coil into the Lower Yoke & Skin Assembly.

Note(s):

Ensure that the Collared Coil Assembly is rotated so the Collared Coil \Alignment Keys are vertical and horizontal (MB-344479).



Technician(s)





Date

4.10
Transport the Collared Coil Assembly over and into the Bottom Yoke Lamination Pack Assemblies using the Collared Coil Lifting Fixture (MC-344454), ensuring that the Strain Gage Wires and Power Leads are free and clear.

Note(s):

Quadrant #1 is up and the Collared Coil is centered in the Bottom Yoke Lamination Pack ( 0.250”.


[image: image3.wmf]Lead End

Return End

Saddle to Skin

Saddle to Skin




Technician(s)





Date

X
4.11
Verify that the Strain Gage Wires and Power Leads are free and clear, and that the Collared Coil is centered ( 0.250” in the Bottom Yoke Lamination Pack.



Lead Person





Date


4.12
Remove the Collared Coil Lifting Fixture from the Collared Coil Assembly.



Technician(s)





Date

4.13
Install the Skin Alignment Keys (MC-344868) onto the Lower Yoke Assembly (ME-344227)
 (on both sides) as shown below.

Skin Alignment Keys (MC-344882)
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Technician(s)





Date


4.14
Install the Quadrant #1 Collared Coil Alignment Key (MB-344479).



Technician(s)





Date


4.15
Replace the Lower Mold Side Plates #3 and #7 that were removed in Step 3.3.



Technician(s)





Date

XX
4.16
Inspect the Collared Coil for damage to the Leads, Voltage Taps or the Collared Coil Assembly and ensure the Lower Mold Side Plates have been properly reinstalled.



Crew Chief





Date



Lead Person





Date

5.0
Installing the Top of the Cold Mass
5.1
Clean the Yoke Lamination Assemblies (ME-344695) with Alcohol (Fermi stock 1920-0300) and a Lint Free Heavy Duty Wipe (Fermi stock 1660-2600).



Technician(s)





Date

X
5.2
Inspect the Yoke Lamination Pack Assemblies to be used.



Lead Person





Date

5.3
Use the Yoke Lamination Lifting Fixture (ME-344482) and install the Top Yoke Lamination Pack Assemblies.  Align the packs longitudinally with the bottom Yoke Pack Assemblies.  Refer to the Yoke Pack Transportation Specification 0102-ES-292396 for proper operation and use of the Yoke Lamination Lifting Fixture.

Note(s):

Ensure that the Top Yoke Lamination Pack, at the Lead End, is flush with the Bottom Yoke Lamination Pack.



Technician(s)





Date

5.4 Insert the End Packs and Fillers in accordance with the drawing below.





Technician(s)





Date


5.5
Clean and handle the Top Skin (MD-344467) as per the Cleaning and Handling Standards for Stainless Steel Yoke Components 0102-ES-292380 and the Cleaning and Handling Specifications for Stainless Steel and Acid Cleaned Components 0102-ES-107222.



Technician(s)





Date

5.6 Transport and place the Top Skin (MD-344467) on the Bottom Yoke Lamination/Skin Assembly as per Skin Lifting Procedure 0102-ES-293859.



Technician(s)





Date

6.0
Pressing the Cold Mass

6.1
Roll Skin Assembly into press as per Yoke and Skin Press Assembly Operating Procedure

 (0102-ES-301502).



Technician(s)





Date

6.2 Perform an Electrical Inspection and record data in chart below.


Limits
Measurements

Resistance
X to X (
(

Q @1 kHz
X to X


Inductance(Ls) @1 kHz
X to X mH
mH



Technician(s)





Date

6.3
Perform Strain (Beam and Capacitor) Gauge check with the Strain Gauge Computer System and attach a copy of the results.



Technician(s)





Date

[image: image5.wmf]STOP


6.4
Verify that the Readings in Step 6.2 and 6.3 are acceptable.



 Approved for next Major Assembly Procedure.



Responsible Authority/Physicist



Date

6.5 Energize press per Yoke and Skin Press Assembly Operating Procedure (0102-ES-301502).

Technician(s) 





Date
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6.6
Measure the gap between the Lamination and the Skin to the side of the cutout.

Position
Limit
Lead End
Return End

A
.040” to .068”



B
.040” to .068”



E
0



F
0



6.7 Measure the gap between the Lamination and the Key.

Position
Limit
Lead End
Return End

C
0



D
.040” to .068”



G
.040” to .068”



H
0



6.8 Perform an Electrical Inspection (after applying pressure, but before welding) and record data 
 in chart below.


Limits
Measurements

Resistance
X to X (
(

Q @1 kHz
X to X


Inductance(Ls) @1 kHz
X to X mH
mH



Technician(s)





Date

6.9
Perform Strain (Beam and Capacitor) Gauge check with the Strain Gauge Computer System and attach a copy of the results.



Technician(s)





Date

[image: image7.wmf]STOP


6.10
Verify that the Readings in Step 6.8 and 6.9 are acceptable. 



 Approved for next Major Assembly Procedure.



Responsible Authority/Physicist



Date

7.0
Welding the Cold Mass
7.1
Refer to the Yoke/Skinning Welding Procedure (0102-ES-292398).  Weld the Cold Mass as per the Skinned Yoke Assembly (ME-344863).


Note(s):

Clean the welds with a Stainless Steel Wire Brush (Fermi stock1246-0860), Vacuum, Alcohol (Fermi stock1920-0300) and Kimwipes (Fermi stock1660-2500) to remove any and all dirt and foreign materials between each pass.



Technician(s)





Date



Welder






Date

7.2
After Final fill pass, with the press still energized perform an Electrical Inspection and record data in chart below


Limits
Measurements

Resistance
X to X (
(

Q @ 1 kHz
X to X


Inductance(Ls) @ 1 kHz
X to X mH
mH



Technician(s)





Date

7.3 Perform Strain (Beam and Capacitor) Gauge check with the Strain Gauge Computer System and attach a copy of the results.



Technician(s)





Date

[image: image8.wmf]STOP


7.4
Verify that the Readings in Step 7.3 and 7.4 are acceptable.



 Approved for next Major Assembly Procedure.



Responsible Authority/Physicist



Date


7.5
Release Press pressure perform an Electrical Inspection and record data in chart below.


Limits
Measurements

Resistance
X to X (
(

Q@ 1 kHz
X to X


Inductance(Ls) @ 1 kHz
X to X mH
mH



Technician(s)





Date

7.6
Perform Strain (Beam and Capacitor) Gauge check with the Strain Gauge Computer System and attach a copy of the results.



Technician(s)





Date

[image: image9.wmf]STOP


7.8
Verify that the Readings in Step 7.6 and 7.7 are acceptable.



 Approved for next Major Assembly Procedure.



Responsible Authority/Physicist



Date

8.0
Cold Mass Electrical Inspection "Post Weld"

8.1
Clean the Skin Alignment Key areas where the Skin Alignment Keys join together with a Vacuum, use Alcohol (Fermi stock1920-0300) and Kimwipes (Fermi stock1660-2500) to remove any and all dirt and foreign materials.



Technician(s)





Date

8.2
Weld the Alignment Key Joints, (if any exist), (Fusion Pass) as per (0102-ES-107230).



Caution:




During all welding procedures the welding curtain must be in place.



Technician(s)





Date



Weldor






Date

8.3
Clean the welds with a Stainless Steel Wire Brush (Fermi stock1246-0860), Vacuum, Alcohol (Fermi stock1920-0300) and Kimwipes (Fermi stock1660-2500) to remove any and all dirt and foreign materials.



Technician(s)





Date

9.0
Cutting the Cold Mass Skin to Length

9.1
Remove the #3 and #7 Lower Mold Side Plates.  Lift the Cold Mass using approved and appropriate lifting procedures and transport to the Skin Cutting Station.



Technician(s)





Date


9.2
Mark the Lead End of the Cold Mass Skin as shown in the figure below.


[image: image10.wmf]Lead End

Return End
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1.639” 
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 .040”




Lead Person





Date

XX
9.3
Verify that the Lead End of the Cold Mass has been marked and the Cutting Fixture is placed in the proper location.



Crew Chief





Date



Lead Inspector





Date

X
9.4
Cut the Lead End of the Cold Mass to the proper length using the Wachs Cutter (MX-XXXXXX) per the Skinned Yoke Assembly.



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.

Make two cuts, first a rough-cut 1” away from mark, and final cut at the mark.


Lead Person





Date

X
9.5
Mark the Return End of the Cold Mass Skin as shown in Figure below


[image: image11.wmf]Lead End
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Lead Person





Date

XX
9.6
Verify that the Return End of the Cold Mass has been marked and the Cutting Fixture is placed in the proper location.



Crew Chief





Date



Lead Inspector





Date

X
9.7
Cut the Lead End of the Cold Mass to the proper length using the Wachs Cutter (MX-XXXXXX) per the Skinned Yoke Assembly.

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.

Make two cuts, first a rough-cut 1” away from mark, and final cut at the mark.


Lead Person





Date


9.8
Remove any loose yoke laminations from the ends.



Technician(s)





Date

X
9.9
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.




Lead End
Cold Mass Assembly


       (Top View)



Lead Person





Date

9.10
Lift the Cold Mass using approved and appropriate lifting procedures and transport to the Granite Table (Inspection Station).



Technician(s)





Date

10.0
Cold Mass Mechanical Inspection
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 1.639” and Return End at 1.202” as per Skinned Yoke Assembly.







Quadrant
Lead End (Inch)

1+39/64” to 1+43/64”
Return End (Inch)

1+11/64” to 1+15/64”


Inner
Outer
Inner
Outer

#1





#2





#3





#4







Technician(s)





Date

10.2
Twist check with Height Gage (Mitutoyo 804-203) or equivalent to closest 0.001".

Position
Quadrant 2

Height (inch)
Quadrant 4 Height (inch)

0”



5”



10”



15”



20”



25”



30”



35”



40”



45”



50”



55”



60”



65”



70”



75”



80”



85”















Technician(s)





Date

10.3
Final Outer Diameter Measurement with 0” to 24” micrometer (Starrett S436KRLSZ) or equivalent to closest 0.001".

Lead End
Position #1

5(
Position #2

45(
Position #3

90(
Position #4

135(
Position #5

175(

0”






5”






10”






15”






20”






25”






30”






35”






40”






45”






50”






55”






60”






65”






70”






75”






80”






85”








Technician(s)





Date

10.4
Twist check with MINILevel (#1045 or #75) or equivalent.


Note(s):



Ensure the MINILevel Selector Knob is in position #1.

Position
Angle

0.001mm/m=2sec
Position
Angle

0.001mm/m=2sec

0”

45”


5”

50”


10”

55”


15”

60”


20”

65”


25”

70”


30”

75”


35”

80”


40”

85”




Technician(s)





Date

10.5
Measure the Cold Mass Yoke Skin Assembly (ME-344863) from the Lead End of the Skin to the 
 Return End of the Skin with a Standard Tape Measure as per Drawing (ME-344563). 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 12, 3, 6, and 9 O'clock positions.

Position of the Measurement
Measurement in Inches

12 O'clock


3 O'clock


6 O'clock


9 O'clock




Technician(s)





Date

10.6
Perform a Bore Gauge Measurement (0102-ES-33327).  Attach the results from the computer to this traveler.



Technician(s)





Date

[image: image12.wmf]STOP

10.7
Verify that the readings in Step 11.6 are acceptable.




 Approved for the next Major Assembly Procedure.



Responsible Authority/Physicist



Date

11.0
Post Cutting Electrical Inspection

11.1
After cutting off the Ends of the Cold Mass Skin. Perform an Electrical Inspection.  Record values in table below.

Quadrant
Coil
Limits
R
Ls
Q

1
Inner
R = X to X(
Ls = X to XmH

Q = X to X
(
mH



Outer
R = X to X(
Ls = X to XmH

Q = X to X
(
mH



Quadrant
R = X to X(
Ls = X to XmH

Q = X to X
(
mH


2
Inner
R = X to X(
Ls = X to XmH

Q = X to X
(
mH



Outer
R = X to X(
Ls = X to XmH

Q = X to X
(
mH



Quadrant
R = X to X(
Ls = X to XmH

Q = X to X
(
mH


3
Inner
R = X to X(
Ls = X to XmH

Q = X to X
(
mH



Outer
R = X to X(
Ls = X to XmH

Q = X to X
(
mH



Quadrant
R = X to X(
Ls = X to XmH

Q = X to X
(
mH


4
Inner
R = X to X(
Ls = X to XmH

Q = X to X
(
mH



Outer
R = X to X(
Ls = X to XmH

Q = X to X
(
mH



Quadrant
R = X to X(
Ls = X to XmH

Q = X to X
(
mH



Total
R = X to X(
Ls = X to XmH

Q = X to X
(
mH




Technician(s)





Date

11.2
Perform Hipot on Magnet (Maximum .5(A)
1.5 KV
Measurement(s)

Coil to Ground


Ground to Heater #1/2


Ground to Heater #2/3


Ground to Heater #3/4


Ground to Heater #4/1


Heater #1/2 to Coil #1


Heater #2/3 to Coil #2


Heater #3/4 to Coil #3


Heater #4/1 to Coil #4


Coil to Coil

1.0 KV
Measurement(s)

#1 to #2


#2 to #3


#3 to #4


#4 to #1




Technician(s)





Date

[image: image13.wmf]STOP


11.3
Verify that the readings in Step 12.1 and 12.2 are acceptable.



 Approved for next Major Assembly Procedure.



Responsible Authority/Physicist



Date

11.4
Lift the Cold Mass using approved and appropriate lifting procedures and transport to the Final Assembly Station.



Technician(s)





Date

12.0
Production Complete

XXX
12.1
Process Engineering verify that the High Gradient Quadrupole Short Yoke/Skinning Traveler (5520-TR-333248) 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

12.2
Attach the Process Engineering “O.K. to Proceed” Tag to the coil.



Process Engineering/Designee



Date

12.3
Proceed to the next major assembly operation - HGQ Short Final Assembly Traveler
 (5520-TR-333249).
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