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Revision
Revision Description
Date





A
Footer changed from Magnet Serial Number to Core Serial Number.

TRR.# 0245

Incorporated numerous print changes reflected by ER# 5397.  Added calculation for conversion of mL to Gallons per minute (.002641 mL)6 = GPM.  Added Pass/Fail blocks as required.  Added new Step 5.1 positioning coils on core with gage block per drawing 

ME-318373.  Added new step 5.2 verifying coil positioning.  Added new Step 5.12 removing c-clamps and coils from core, placing coils in grinding area.  Added new Step 5.16 verify the leads are deburred, cleaned of insulation and the exposed copper is clean.  Added new Step 5.17 scribe the leads 5/16" from cut ends.  Added time criteria from 6.13.  Added Step 7.0 Manifolding Assembly (ME-318372).  Deleted Step 6.13.  Changed 6.0 to 5.0 Coil Lead Sizing.   Changed step 6.16 to 7.1. 

Reorganized the step order to better expedite production floor operations.

TRR.# 0249
1/4/95





B
Step 3.1 Added Attach "OK to Proceed" tags from the coils and core to this traveler.

Step 5.1 Added Technician and Date sign off.  Step 8.1 Removed shading of actual measurement from Hipot test.

TRR. # 0327
3/15/95





C
Step 3.4 Added after the word Tests; on those coils with "OK to Proceed" Tags more than twenty four (24) hours old.

Added check boxes;  Electrical Data Transcribed from Impregnation Traveler.  Electrical Tests Required.  TRR No. 0354
4/19/95





D
Added new Step 3.3 Apply one coat of AR-2000 (MA-331641) sealer to the Spacer Plate (MB-318366) and the Terminal Support Block (MC-318365) ensuring that all machined surfaces are coated.  Incremented old 3.3 and other steps by 1.  Step 8.2 Change note to reflect the following; If the flow test is performed using a flow cart equipped to read gallons per minute converting to milliliters is not required.  If the flow test is performed using a graduated milliliters cylinder perform the test for a period of ten seconds and record below.

Added Record the Flow Cart Number in the table provided.  Added table.  Added new Step 9.5 Using Gray RTV-157 (MA-318765) sufficiently seal the machined surfaces on the heads of the four (4) screws and two (2) pins so moisture can not penetrate.  Added diagram to step 9.5.  Increment old 9.5 and other steps by 1.

TRR. No. 0436
11/10/95





E
Relocate section steps 4.0 through 4.3 after step 5.17 becoming 5.0 through 5.3.  Old section steps 5.0 through 5.17 become section 4.0 through 4.17.

TRR. No. 0464
3/18/96





F
Updated cover page to reflect reorganization.  Deleted designer from cover page.  

Step 8.2:  Changed hydro test pressure from 1000 psig to 500 psig.

TRR. No. 0643
4/4/97

















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 Sextupole Coil/Core Assembly with green Herculite (Fermi stock 1740-0100) when not being serviced or assembled.  Completed coils/core assemblies are to be stored in the Sextupole Coil/Core Storage Area.

2.0
Parts Kit List
2.1
Attach the completed Parts Kit List for the 18" Sextupole Lower Half Core-Coil Assembly to this traveler.  Ensure that the serial number on the Parts Kit List matches the serial number of this traveler.  Verify that the Parts Kit received is complete.



Process Engineering/Designee



Date

3.0
Lower Half Core - Coil Preparation (ME-318372)
X
3.1
Record in the table provided the item serial numbers used in the construction of the Lower Half Magnet.  Attach "OK to Proceed" tags from the coils and core to this traveler.

Item Description
Item Serial Number

Lower Core (ME-318222)


Large Coil #4 (ME-318558)


Small Coil #5 (ME-318556)


Large Coil #6 (ME-318559)




Lead Person





Date

3.2
Using the overhead crane, the appropriate slings, and the Sextupole Magnet Roll - Over Assembly  (MD-318360) position the Lower Half Core (ME-318222) on its feet in the core - coil assembly area.



Technician





Date

3.3
Apply one coat of AR-2000 (MA-331641) sealer to the Spacer Plate (MB-318366) and the Terminal Support Block (MC-318365) ensuring that all machined surfaces are coated.



Technician





Date

X
3.4
Verify that all the areas that will come in contact with the G-10 and coils are clean and ready for assembly.  Ensure that AR-2000 has been applied to the spacer plate and terminal support block.

Pass


Fail



Lead Person





Date

X
3.5
Ensure that the impregnated coils are free of dirt, debris, damaged insulation/Tedlar etc.  Perform the following Acceptance Electrical Tests on those coils with "OK to Proceed" Tags more than twenty four (24) hours old.  Record the results below and attach the printout to the back of this page.

Large Coil #4

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

Resistance

3.46 - 3.82 mΩ





Ls @ 1 KHz

Reference Test Only

Not Subject to Limit Values





Q @ 1 KHz

Reference Test Only

Not Subject to Limit Values





Ls @ 100 Hz

Reference Test Only

Not Subject to Limit Values





Q @ 100 Hz

Reference Test Only

Not Subject to Limit Values





100 Volt Ring








Electrical Data Transcribed from Impregnation Traveler

Electrical Tests Required
Large Coil #6

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Resistance

3.46 - 3.82 mΩ





Ls @ 1 KHz

Reference Test Only

Not Subject to Limit Values





Q @ 1 KHz

Reference Test Only

Not Subject to Limit Values





Ls @ 100 Hz

Reference Test Only

Not Subject to Limit Values





Q @ 100 Hz

Reference Test Only

Not Subject to Limit Values





100 Volt Ring








Electrical Data Transcribed from Impregnation Traveler

Electrical Tests Required

Small Coil #5

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

Resistance

.74 - .90 mΩ





Ls @ 1 KHz

Reference Test Only

Not Subject to Limit Values





Q @ 1 KHz

Reference Test Only

Not Subject to Limit Values





Ls @ 100 Hz

Reference Test Only

Not Subject to Limit Values





Q @ 100 Hz

Reference Test Only

Not Subject to Limit Values





100 Volt Ring








Electrical Data Transcribed from Impregnation Traveler

Electrical Tests Required



Inspector






Date

XX
3.6
Verify that the previous steps (3.1 through 3.5) are within acceptable tolerances.

Pass


Fail



Lead Inspector





Date



Crew Chief





Date

4.0
Coil Lead Sizing (ME-318372)

Note(s):

EXTREME CAUTION must be exercised in the following operations, ensuring that the leads chosen to scribe/cut and attach to one another are in fact the correct connections as called out on print ME-318372.

4.1
Using Gauge Block (MB-318374) at the lead end to position the coils, place small coil #5 

(ME-318556), then the Large Coils #6 (ME-318559), and #4 (ME-318558) onto the half core.


 EMBED Word.Picture.8  




Technician





Date

X
4.2
Verify that the coils are positioned correctly with respect to print (ME-318372).

Pass


Fail



Lead Person





Date

4.3
Attach coil number 6 to coil number 5 in the following manner.  Align large coil number 6 lead G with small coil number 5 lead G and clamp together using two (2) C-Clamps

(Fermi stock 1268-1140) or equivalent. 

Note(s):

The leads of the coils may need to be bent slightly to properly clamp/position the coil lead connections.
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Technician





Date

4.4
Attach coil number 5 to coil number 4 in the following manner.  Align small coil number 5 lead E with large coil number 4 lead E and clamp together using two (2) C-Clamps 

(Fermi stock 1268-1140) or equivalent. 
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Technician





Date

4.5
Using a Marker (Fermi stock 1360-0800) or equivalent, draw a continuous line on the clamped leads.



Technician





Date

XX
4.6
Verify that the leads clamped together are per ME-318372.  Ensure that the coils location is unchanged within the half core using Gage Block (MB-318374) at the lead end/fixed end of the core.

Pass


Fail



Lead Person





Date



Crew Chief





Date

4.7
Remove the c-clamps from the leads.



Technician(s)





Date

4.8
Using house air ensure that the cooling passage of the No. 4 Coil Lead Assembly-Lower 

(MD-331155) is unobstructed.  Assemble into position the No. 4 Coil Lead Assembly-Lower 

(MD-331155), Spacer Plate (MB-318366), Terminal Support Block (MC-318365) with hex head cap screws in place.

Note(s):

Ensure that the two hex head cap screws are in the Terminal Support Block before installing it on to the half core.
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Technician(s)





Date

4.9
Using house air, ensure that the cooling passage of the No. 6 Coil Lead Assembly-Lower

 (MD-331156) is unobstructed.  Assemble into position the No. 6 Coil Lead Assembly-Lower
 (MD-331156).
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Technician(s)





Date

4.10
Align large coil number 6 lead H with the No. 6 Coil Lead Assembly-Lower (MD-331156) H and clamp together using two (2) C-Clamps (Fermi stock 1268-1140) or equivalent.  Align large coil number 4 lead F with the No. 4 Coil Lead Assembly-Lower (MD-331155) F and clamp together using two (2) C-Clamps (Fermi stock 1268-1140) or equivalent.  Using a Marker 

(Fermi stock 1360-0800) or equivalent, draw a continuous line on the clamped leads.
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Technician(s)





Date

XX
4.11
Verify that the leads clamped together are per (ME-318372).

Pass


Fail



Lead Person





Date



Crew Chief





Date

4.12
Remove the c-clamps from the leads and the three (3) coils #4, #6, and #5 from the half core.  Place the coils in the cutting/grinding area



Technician(s)





Date

4.13
Using green Herculite (Fermi stock 1740-0100) and Pressure Sensitive Green Tape 

(Fermi stock 1365-1000) or equivalent, completely cover the exposed coils ensuring no copper chips, dust, dirt, etc. get into the assembly.



Technician





Date

4.14
Carefully cut the leads along the drawn lines using a die grinder with 2" reinforced cutoff wheel (MA-225540) or equivalent.



Technician





Date

4.15
deburr all the water passages at the lead ends, clean 2" of each lead to bare copper.  Using 
KPC 820N (Fermi stock 1920-0700) and Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent clean the exposed copper.



Technician(s)





Date

X
4.16
Verify that the leads are deburred, cleaned of insulation, and the exposed copper is clean.

Pass


Fail



Lead Person





Date

4.17
Using a Scribe (Fermi stock 1246-4100) or equivalent, scribe all the leads 5/16" from the cut ends.



Technician(s)





Date

5.0
Lower Half Coil Preparation
5.1
Using Henkel 77 Industrial Adhesive (MA-274442), position/glue G-10 (MB-318376) as indicated by print (ME-318372) on small coil #5 (ME-318556).

Note(s):

The G-10 Spacers shall be positioned as indicated at the end of the radii.


 EMBED Word.Picture.8  




Technician





Date

5.2
Using Henkel 77 Industrial Adhesive (MA-274442), position/glue G-10 (MB-318375) as indicated by print (ME-318372) on large coils #4 (ME-318558) and #6 (ME-318559).

Note(s):

The G-10 Spacers shall be positioned as indicated at the end of the radii.
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G-10 secured to Large Coil #4 (ME-318558)


G-10 secured to Large Coil #6 (ME-318559)




Technician





Date

XX
5.3
Verify that the G-10 locations on the coils complies with print (ME-318372) and the coils are ready for assembly into the core.

Pass


Fail



Lead Person





Date



Crew Chief





Date

6.0
Coil Installation
Note(s):

Ensure that all coil leads are at the fixed end of the half core as identified by the serial number on the half core.

X
6.1
Mix the following epoxy using the formula in the table below.

Description
Part Number
Weight

Cab-O-Sil
MA-116557
.05 Kg.

Tubular Alumina
MA-116597
2 Kg.

Epoxy Resin (826)
MA-116501
.54 Kg.

Epoxy Resin (308)
MA-116504
.42 Kg.



Lead Person





Date

6.2
Apply the epoxy as shown by the diagram below, applying the 1 1/4" sections with a Varnish Brush (Fermi stock 1254-1040) or equivalent.  Run a 1/4" bead of epoxy at the base of the pole tips along both sides of the half core.  
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Technician





Date

X
6.3
Verify that the epoxy is applied in the specified amounts and the correct locations.

Pass


Fail



Lead Person





Date

Note(s):

Ensure that all coil leads are at the fixed end of the half core as identified by the serial number on the half core.

6.4
Using Gauge Block (MB-318374) at the lead end to position the coil, place small coil #5 

(ME-318556) onto the half core and press the coil into place as indicated by print (ME-318372).  Once the coil is in place, smooth the epoxy on the coil/core into the voids remaining.  Remove any excess epoxy.
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Technician





Date

X
6.5
Verify that the coil is positioned correctly with respect to print (ME-318372), epoxy is smoothed into any voids and all excess epoxy has been removed.

Pass


Fail



Lead Person





Date

6.6
Apply the epoxy as shown by the diagram below, applying the 3 1/2" sections with a Varnish Brush (Fermi stock 1254-1040) or equivalent.  Run a 1/4" bead of epoxy at the base of the pole tips along both sides of the half core.
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Technician





Date

X
6.7
Verify that the epoxy is applied in the specified amounts and the correct locations.

Pass


Fail



Lead Person





Date

Note(s):

Ensure that all coil leads are at the fixed end of the half core as identified by the serial number on the half core.  The leads of the coils may need to be bent to properly position the coils on the half core.

6.8
Using Gauge Block (MB-318374) at the lead end to position the coil, place large coil #6 

(ME-318559) onto the half core and press the coil into place as indicated by print (ME-318372).  Once the coil is in place, smooth the epoxy on the coil/core into the voids remaining.  Remove any excess epoxy.
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Technician





Date

X
6.9
Verify that the coil is positioned correctly with respect to print (ME-318372), epoxy is smoothed into any voids and all excess epoxy has been removed.

Pass


Fail



Lead Person





Date

6.10
Apply the epoxy as shown by the diagram below, applying the 3 1/2" sections with a Varnish Brush (Fermi stock 1254-1040) or equivalent.  Run a 1/4" bead of epoxy at the base of the pole tips along both sides of the half core.
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Technician





Date

X
6.11
Verify that the epoxy is applied in the specified amounts and the correct locations.

Pass


Fail



Lead Person





Date

Note(s):

Ensure that all coil leads are at the fixed end of the half core as identified by the serial number on the half core.  The leads of the coils may need to be bent to properly position the coils on the half core.

6.12
Using Gauge Block (MB-318374) at the lead end to position the coil, place large coil #4 

(ME-318558) onto the half core and press the coil into place as indicated by print (ME-318372).

Once the coil is in place, smooth the excess epoxy on the coil/core into the voids remaining.

Remove any excess epoxy.
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Technician





Date

XX
6.13
Verify that the coils are positioned correctly with respect to print (ME-318372), epoxy is smoothed into any voids and all excess epoxy has been removed.

Completion time: 




Pass


Fail



Lead Person





Date



Crew Chief





Date

7.0
Manifolding Assembly (ME-318372)
7.1
Using Copper Connectors (MA-318160) connect the leads as per ME-318372.

Starting Time: ______________
(Minimum Time Transpired from Step 6.13 Eighteen (18) Hours) 

Note(s):

Ensure all copper connectors are aligned with both scribe marks on the leads.
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Technician(s)





Date

X
7.2
Verify that the connections made in the above step comply with ME-318372.

Pass


Fail



Lead Person





Date

7.3
Cut and carefully position Duraboard Ceramic Fiber Insulation (MA-225571) between the leads about to be brazed and the sealed core.  Apply Super 8 Cement (MA-116559) to each side of the leads about to be brazed.  Ensure that the Duraboard and Super 8 Cement are applied so that no damage will occur to the coils or core.



Technician(s)





Date

X
7.4
Verify that the Duraboard and Super 8 Cement will protect the coils and core during the brazing operation.

Pass


Fail



Lead Person





Date

Note(s):

During brazing operations, always use the proper Personnel Protection Equipment.

7.5
Using Brazing Rod (MA-116256), braze the leads together.

Note(s):

Allow all joints to air cool.  Do Not use damp or wet rags to cool the brazed joints of the half magnet assembly.



Technician(s)





Date

7.6
After the brazed leads have cooled, remove the Super 8 Cement and the Duraboard Ceramic Fiber from the assembly.  Clean the exposed copper using KPC 820N (Fermi stock 1920-0700), Scotch-Brite(Fermi Stock 1202-2020) or equivalent, and Heavy Disposable Wipers

(Fermi stock 1660-2600) or equivalent.



Technician(s)





Date

X
7.7
Ensure that the brazed leads are clean.  Visually verify that there are no voids in any of the braze joints.

Pass


Fail



Lead Person





Date

7.8
With a drill motor and .125" drill bit, drill out the four (4) .062" pilot holes to a depth of 1.375".



Technician(s)





Date

7.9
Using house air, clean the debris from the holes.  Install four (4) Roll Pins (MA-331171) into the drilled holes.


Technician(s)





Date

8.0
Final Inspection
X
8.1
Perform the following Acceptance Electrical Tests.

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Resistance

7.69 - 7.84 mΩ





Ls @ 1 KHz

Reference Test Only

Not Subject to Limit Values





Q @ 1 KHz

Reference Test Only

Not Subject to Limit Values





Ls @ 100 Hz

Reference Test Only

Not Subject to Limit Values





Q @ 100 Hz

Reference Test Only

Not Subject to Limit Values





100 Volt Ring







Hipot Coil to Ground

1.5 KV @ < 5 µA







Inspector





Date

X
8.2
Perform a flow test of the Sextupole Lower Half Magnet Assembly at a ∆P of 60 PSI and 100 PSI.  Refer to the Mechanical (Flow) Inspection (5520-ES-318968).  Record the Flow Cart Number in the table provided.

Flow Cart Number


Note(s):

If the flow test is performed using a flow cart equipped to read gallons per minute converting to milliliters is not required.  If the flow test is performed using a graduated milliliters cylinder perform the test for a period of ten seconds and record below.

Conversion Formula
(.0002641 * mL) 6 = GPM

∆P 60 PSI   (> 170 mL)
(> .27 GPM)


 mL


 GPM

∆P 100 PSI (> 220 mL)
(> .35 GPM)


 mL


 GPM
Perform a hydrostatic check of the joints at 500 PSI for 30 minutes.

Pass


Fail



Inspector





Date

X
8.3
Purge the water passage using house air, until no water is present in the manifold.  Install two (2) Cap Plugs (MA-125283) on the compression fittings.

Note(s):

Any Elbow Union Parts not installed on the magnet (nuts, ferrules, etc.) are to be placed inside the Parts Bag (MA-318790) and attached to the magnet.


Inspector





Date

X
8.4
Using Gage Block (MB-318374), verify that the coils are positioned correctly with respect to print (ME-318372).

Pass


Fail



Inspector





Date

XX
8.5
Verify that the previous steps (8.1 through 8.4) are within tolerance.

Pass


Fail



Lead Inspector





Date



Crew Chief





Date

9.0
Coil Lead Insulation

9.1
Starting at the coils, wrap (half lapped) all the coil leads using Fiberglass Adhesive Tape 

(MA-225104).  Stop at the terminal blocks.



Technician(s)





Date

X
9.2
Visually verify that the insulated leads comply with ME-318372.

Pass


Fail



Lead Person





Date

9.3
Mix the required quantity of White Epoxy Paint (MA-274444) and Epoxy Paint Catalyst 

(MA-274445) at a ratio of one to one (1:1).



Technician(s)





Date

9.4
Using an Acid Brush (Fermi Stock 1254-0700) or equivalent, apply the mixed epoxy paint to all areas wrapped previously with fiberglass adhesive tape.

Note(s):

At no time are the coils to be painted.



Technician(s)





Date

9.5
Using Gray RTV-157 (MA-318765) sufficiently seal the machined surfaces on the heads of the four (4) screws and two (2) pins so moisture can not penetrate.
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Technician(s)





Date

X
9.6
Verify that the above steps 9.1 through 9.5 are comply with ME-318372.

Pass


Fail



Lead Person





Date

9.7
Stage the core-coil assembly in the staging area.

Note(s):

Cover the Sextupole Core-Coil Assembly with green Herculite 

(Fermi stock 1740-0100).


Technician(s)





Date

10.0
Production Complete

XXX
10.1
Process Engineering verify that the FMI 18" Sextupole Lower Half Core-Coil Assembly Traveler (5520-TR-318891) 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

XXX
10.2
Assembly verify that the FMI 18" Sextupole Lower Half Core-Coil Assembly Traveler 



(5520-TR-318891) 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:



Assembly/Designee




Date

10.3
Attach the Process Engineering "OK to Proceed" Tag on the Lower Half Magnet.



Process Engineering/Designee



Date

10.4
Proceed to the next major assembly operation - Sextupole Final Assembly (5520-TR-318892).
Lower Half Core-Coil Assembly Traveler for the 18" MIR Sextupole Magnet
Coil Serial No.



Page 
 of 9
Coil Type 


FMI 18" Sextupole Lower Half Core-Coil Assembly


Core Serial No.
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_1038474276.unknown

_1038474280.unknown

_1038474283.unknown

_1038474285.unknown

_1038474286.unknown

_1038474284.unknown

_1038474281.unknown

_1038474278.unknown

_1038474279.unknown

_1038474277.unknown

_1038474271.unknown

_1038474274.unknown

_1038474275.unknown

_1038474273.unknown

_1038474269.unknown

_1038474270.unknown

_1038474268.unknown

