'TD}/ Engitieétitig and Fabrication Specification #'5520-TR-333292
N - T . July- 20 1998
; Rev. A

,Batawa, IL. 60510

ﬂ jf’ Ferml National Accelerator Laboratory

FERMI MAIN INJ ECT.OR

3Q60 HALF MAGNET ASSEMBLY
TRAVELER

Reference Drawing(s)
3Q60 Magnet, Quarter Yoke & Coil Assembly
Quadrant 1 & 3 5520-ME-331962
3Q60 Magnet Quarter Yoke & Coil Assembly
Quadrant 2 & 4 5520-ME-331963
3Q60 Half Yoke Assembly 5520-ME-331964
.3Q60/3Q120 Magnet: Manifold Assembly 8020-ME-351004

Budget Code: MYI Project Code: MAI
| Released by: ) Date:
Prepared by: W, L. Isiminger L
- Title: ' Signature | Date:

TD /['E&F Process Engineering

TD / E&F Assembly

TD 7 E&F Tooling

TD 7 E&F Fabrication Manage

TD / E&F Device Design

T,D / E&F Department Head

TD / QA/QC Manager

TD / Magiiet Projéect Manager M A
/ﬁf ﬂ’/ 2}l

BD / Magnet Li Project !
Phjrswlsz;gne iaison ro_]ec MJ}M 7/23/?(57

FMI.3Q60 Half Magnet Ass'y Half Magnet Serial No.
Page 1 of 38




"TD-/ Engineering and Fab_fica_tion' ' Spc_c_iﬁfjcation.#-5520-1‘1_{5_3“?::3'_2_92
Tuly' 20, 1998

Rev. A
Revision Page
ﬁRe"vi's’iOn_ _ Revision Description __ Date
A Step 6.20: Changed 18.6 m€2to 19.0'mid: ‘per’new. release-of ES-331810 Rev: "D". 7/20/98

Step 8:2: Changed 18: 6 mQ o’ 19 0.m<2 perngw release of ES 331810 Rev. 'D".
Step 10.2: Changed 18 6 mQ © 190 mQ per new release’ of ES 331810 Rev: "D".
TRR. No. 0862

FMI 3Q360 Hali Magnet Ass'y : Half Magnet Serial No.
Page 2 of 38



TD:/:En gineering-'andfFabricalion Specification # 5520:TR:333202
' Tuly 20, 1998
Rev. A

Ehsure appropriate: memos and specific instructions are placed with the traveler before issuing
the sub. travéler binder to production.

) General Notes

L White (Lint Free) G]oves (Ferml stock-2250-1800) or- Surolcal Latex Gloves
(Fermi stock 2250:2494Y shall-be worn by all personnel when handling all product parts after the parts

have been prepared/cleaned.

1.2 All steps that requiré: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. B

1.4 All Discrepancy Rept_)rps§}§$g¢d shall be-recorded in the left margin'next to the applicable step.

1.5 All personnel performing steps in this traveler must have documented- trammg for this traveler and

associated operating procedures.

1.6 Personnél Qhall perform’e all’ tasks in-accordance: wnth current appllcable ES&H guidelines and those
specified w1th|n the steps

1.7 Cover the:3Q60 Half Magnet Assemblies with.green Herculite (Fermifstock 1740-0100)-when not-
being:serviced orfassembled,, Completed assemblies-are to be stored in.the 3Q60 Magnet:Storage
Aréa.

2.0 Parts Kit List

2.1 Attach the.completed: Parts Kit List for-the 3Q60 Half Magnet to this.traveler. Ensure-that:the serial
‘number on the Parts Kit List:ihatches thé serial namber of this raveler, Verify that'the:Parts.Kit’
recmved is complele :

Process'Engineering/Designee Date

TMI 3Q60 Half Magnet Ass'y Half Magnet Serial No.
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30 Pre—Assemb]y‘Inspsction: :

X 3.1 Transport. two; (2) 3Q60 Coil Assemblies (MD: 331966) supported on tape wrapped 2.x 4's from the
coil-storage.dreaion a coil transport-cart to,the half magnet assembly area. Récord'the serial numbers
of the coils bélow?

'Cail Seriall Number:.
_Coil Serial Number:,
Lead Person Date

X 3.2 'Venty that the-"OK to Proceed” tags are attiched to the coils. Remove the.tags and attach’them to
thist travelcr
Lead Person ‘ Date

X 3.3 Using the overhead crane and-approved lifting method, transport two (2) 3Q60 Quarter Yoke.
Assemblies (MC-331961) to'the half magnet assemibly area. Record the sérial numbers of the yokes
below.

Yoke Serial Number:
Yoke- Serial Number: |
Lead Person ) Date
X 3.4 Verify'that the "OK to Proceed" tags are attached to the yokes. Remove the tags and attach them to
' this'traveler,
Lead Person Date
FMI 3Q60 Half Magnet Ass'y Halt Magnet Serial No.
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Visually inspectsthefgrounid- wrap insulation to ‘ensure uniforin appl'ication. Perform a.visual
inspection of the assemblyrand Electrical inspection,record the results below. The coils aré not to be
clampedfor thefollowing, tests.

‘Full. :Coil. Serial No. |

 Inner ID# 2 Coil -Serial No. |

Electrical Tést

Equipment Seérial Actual Measurement Pass Fail | Outof Tolerance

Number

Resistance

LS @I KHz
~Q@ I KHz
LS ‘@‘.IOO‘:I-IZ
Q @ 100.Hz

100 VoliRing

Full_:Coil Serial :No.- |

~ [ niter ID# 1 Coil ‘Seridl No. |

Electrical Test

- Equipment Serial Actual Measurement Pass Fail

Number.

Résistance

I:S; @1 KHz

100" Volt Ring

" Hipot lnner
Goil to Outer

FMI 3Q60 Half Magnet Ass'y

Confinued On The Next Page

7 Half Magnet Serial No:
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Continued From The Prévious Page
Full ‘CGoil Serial No. | | Inner ID# 4 Coil Serial No. |
‘Blectrical Test |  Equipment Serial . Limif Attiial Measurement Pass | :Fail.
. ‘Number,

‘Out'of Tolerance
Resistance

LS:@ | KHz

Q@ iKHz

LS @ 100 Hz:

Q@ 100 Hz

100 Volt Ring

Full Coil Serial No: J

| Outér ID# 3 Coil Serial “No. |
‘Electrical Test | Equipment Serial Limit Actual Measurement Pass | Fail | Outof Tolerance
Number '
Resistance
LS @ 1 KHz

Q @ 1.KHz

TS @ 100 Hz

Qi@ 100 Hz

100 VioltRing |

Hipof Inner
Coil'to Quter
Coil @
100 Vdc
Hipot Inner
Coil to Inner < SHA
Coil @
100 Vdce

Continued On The Next Page

FMI30Q60 Half Magnet Ass'y

Half Magnet Serial No.
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Continued From The Previous Page (Coil Set #2)

Full Coil Serial No, |

| Inner ID# 2 -Coil Serial No. |

‘Eleogfical Test

Equipment Serial

Number

. Actial Measirément Pass. | Fail

Out of Tolerance

Resistance

LSi@ 1 KHz

Q.@ 1 KHz

LS @ 100 Hz.

Q@ 100.Hz

100 Volt Ring

Full Coil Serial No. |

. }.Outer ID#:1 .Coil Serial No: |

" Elettrical Test.

Equipment;Serial

‘Number*

Limiit ‘Actual Measurement ‘Pass Fail

Resisuince-

3.3:mQ o

LS @1KHz

Q'@ | Kilz
LS/@ 100 .Hz

Q@ 100 Hz

100 VioltRing |

Hipotlnner
- Coil:to*Outer
‘Coil' @
100:Vde

FMI 3Q60 Half Magnet Ass'y

Continued On The Next Page

Half Magnet Serial No.,
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Continued From The Previous. Page (Coil Set #2)
Full 'Coil Serial. No.. | , | Inner ID# 4 Coil Serial No, | '
Electrical Test | Eqaipment Serial | Limit Actial Measurement ‘Pass: | Fail | Out’of Tolerance
"~ ‘Number
‘Reésistance. ' ' o 6.0 mQito
LS @ 1'KHz:
Q@ 1 KHgz,
LS @ 100 -Hz
Q @ 100 Hz

100 Volt:Ring

Full. Coil Serial No: | 4 ___LOuter ID# 3 Coil Serial No.]
Electrical Test | Equipment Serial Limit Actual Measurement Pass | Fail | Outof Tolerance
Number '

Resistance

LS @ | KHz

Q@ ' KHz

Is@io0uz |

Q@ 1001z

100 Volt:Ring

Hipot Inner
Coil*to: Outer
Coil @
100"Vde
Hipot Inner
Coil to Inner < SpA
Coil @
100 Vdc

Continued On The Next Page

EMI 3060 Half Magnet Ass'y Half Magnet Serial No.
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Continded From The Previous Page

Visually inspect the coils for the following, which' will include butnot be limited to:

(Coil Sét,:#1)-Coils "ID# Numbeér &2 3&4
~ Operation Pass | Fail | Pass | .Fail
All materials Must' be.clean,.diy, free/from prease, oils, etc., '
The insulation is free:of:damage and there is:-no exposed copper..
The coils serial Aimbérs afe not covered by'insiilation.
The tie wrap containingithe;coikéétial riumber is"attached to the coil.

(Coil Set: #2) :Coils' ID# Number ‘ 1&2 3&4
Opération, , . .Pass [ Fail | Pass | Fail
All materials must bé;clean, dry: free from greasé, oils, elc,
The insuldtion:is:free of damage and-there is no exposed copper.
The . coils:serial numbers are not-covered by insulation.
The tie wrap containing:the coilisefial number is‘attached to the ¢éil.

Inspector , . Date

XX 3.6 Verify that theirecorded results are'in compliance with MD-331966 and ES-331810.
Lead Inspector Date
Crew Chief" Date

3.7 Using’f the overhcad ctane, the approptiate slings, and the Flip-Rite,(Model:8E7.5T; or: equwalcnt)
roll - over the quarter.yoke. asscmblles so.that the pole tip'is’ facmgkup {perpendicular) to the- table and
position quarter yokes.on: the two (2) Steel. Supports

Fixed'End. Floatmg Eid
View View
Technician Date
FMI 3Q60 Half Magnet Ass'y Half Magnet Serial No,
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TD / Engineering and Fabrication. Specification # 5520:TR-333292
Tuly:20, 1998
Rev. A

3.8 Using. Isopropy] Alcohol (Fermiistock 1920- 0300) and’ Heavy Disposable Wipéts
{Fermi stock? 1660 2600 or equwa]ent), clean all ‘areas of the quarter yokes:that will or,may comeinto
contact with the coil. assembly or G-10iinsulation.

Technician - : Date

3.9 _Usmg adheswe backed Kapton 'I‘ape 4 3!4" X 005" (MA 331642) cover the fat leg,\thm leg, valley
pole'tip legs and pole tlps of the corés: ]ammauons per ME- 331962fME 331963 Trim' the tape as
required to'fit.. Do'not however cover the end plates,

Location . Quad [ Installed’| Quad | Installed
1/3 214

" Lam: Thin Lég
Lam. Valley ‘Both Sides
Lam. Fat Lep
Lam. Pole. Tips Legs.
Lam. Pole Tips

kxxxx
SEAE RS

Typica] On Both

V Lam. Pole Tip
Lam: Pole TipLeg ~ T
Lam. Vm

Lam, Pole Tip Leg.
ﬁam. Valley
Lam. Fat Leg ~X

Lam. Thin Leg

~ Fixed'End
View:
Technician(s) . Date
XX 3.10 -Vlsually verify. that'the Kapton tape'is positioned andi trifomed within the quarter yoKes and that the

previolis: steps(have been completed and comply withithe‘applicable prints ME-331962/ME-331963.

Lead Inspector Date
Crew Chief Date
FMI 360 Half Magnet Ass'y Half Magnet Serial No.
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410, 1/4 Yoke & Coil Assembly.Quadrant 1&3 (ME-331962)

‘Note(s): .

The. critical .difference between the: quadrant 1 & 3 quarter magnet and the
2 &4 -quadrant quarter magnet is the lead locations/orientations with
respect to the flxed ‘end or non-fixed end: The leads on a quadrant 1 & 3
are to: be located :at the fixed end of the core. The leads, on a quadrant
2 & 4 are to 'be located at the non:fixed end of the core.

XX 4.1 List the: components bemg iused'to construct this quarter-magnet for quadrant 1 &.3: Visually inspect

the componems tolensure no’ damage hasoccurred to the insulation on the coil assembly and that the

Kapton is:in position’ and‘has not come logse. :

Quarter Yoke Serial No. | Pass Fail
‘Coil Assembly Serial No. Pass Fail
Lead Inspector Date
Crew Chief - i " Dae
42 Using the overheadicrane and:approved lifting methods, liftthe.coiliin.such:a manner as.to facilitate

m:,tallatlon into'theiquarter core’ with'thg leads éXiting the fixed'end of the guatter core. -Center the
coil within‘the core equldmant w:th respect to:the pole tips to 1/16".

Note(s):
The: lowest. lead of the outer coil {on the complete coil assembly) is to be
located in. the valley on the thin leg side of the quarter: core.

__ Correctly Assembled
Outer Coil Quarter Magnet Complete Coil, Asgembly

Low Lead / ‘MD:331966

Quter, Coil
w LowLead

o _.»Lam, Pole Tip
m;&_n;valley

Fixed End Fixed End

View View.
Technician(s) ' Date
FMI 3060 Half Magnet Ass'y Half Magnet Serial No.
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X 4.3 Verify that: all the G-10 pleces about to be. attached to'the’ quarter yoke have, been. roughed to erthance
bondmg w:th the epoxy; use: sandpaper (Ferm1 stock: 1202 2560) if the G-10 is not: roughed to
enhance bondmg with-epoxy.. : P

Note(s):
Ensure the G-10° pleces have been roughed to enhance bonding: with the
epoxy..
Ensure that the part numbers have been removed. Ensure: that the
area .about .to he covered with the G-10 is clean, dry, free: from grease,
oils, -etc..
Ensure: that the G<10 parts: are: clean, if not use Isopropyl ‘Alcohol
(Fermi stock 1920-0300) and Heavy Disposable Wipers
(Ferml stock 1660 2600 or equivalent).

Egd Person: Date

4.4 Using Sicomet #77‘Adﬁesive,'(MA;274442)3 glue into position the G-10.Pieces (MB-331856) used to
holdthe complete coil assembly into the core along the pole tips in six (6) locations per.-ME-331962.

G-10 MB-331856
‘Typical 10 Locations

Pele Tip

Complete Coil Assembly

MD-331966 B
Fixed End
View
Technician(s) Date
4.5 Visually verity that the G-10 insulation is positioned within the pole tips of the core and that the

previous steps have been completed and comply with ME-331962.

Lead Inspector . Date
Crew Chief Date
FMI 360 Half Magnet Ass'y Half Magnet Serial No.
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50 14 Yoke & Coil Assembly/Quadrant2&4 (ME-331963)

‘Note(s):
The, critical difference between the quadrant 1.& 3 gquarter magnet and the
2 & 4 :uadrant quartér magnet is the lead locations/orientations with’
respect, to “the fixed end or non-fixed end. The leads on .a quadrant 1&3
are to be’ located at the fixed end of the core. The leads on a quadrant
2 & 4 are. to be:located at the non-fixed end of the. core.

XX 5.1 List the components bcmg uséd to construct this quarter magnet for quadrant 2 & 4: Visually inspect
the components to ensure no damage has occurred to the insulation on the coil assembly and that the
Kapton is-in Rqs,‘lt,l‘on__'_‘gn_d‘;hgs not come loose.

Quairfer Yoke. Serial No. ' Pass Fail
Coil Assembly Serial No. Pass Fail
Lead Inspector , . Date
Crew Chief ' ) - Date
52 Using the overhead crane-and approved llftmg methods, lift:the coil.in Such'a manner.as to facilitate

nstallation into: the quarter core with'theiléads exiting. the fion-fixed end of the quarter core,

Note(s):
The lowest. lead of the outer coil (on the complete coil assembly) is to. be
locatéd 'in ;thé valley on the fat leg side of the guarter core.

Quter Coil Correctly. Assembled
Low Lead " Quarter Magnet Comipléte Coil Assembly
) Lam. PoléTip w / MD-331966,

., Lam: Valley'

- Lam. Fat Leg

Floating End Fioating End

View ] View
Technician(s) Date
FMI 3Q60 Half Magnet Ass'y Halt Magnet Serial No.. |

Page 13 of 38

&



TD / Engineering and Fabrication Specification # 55201TR-333292

July20, 1998
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X 53 Verify that all the: G- 10 ‘picces about:to be attached to the quarter yoke have been roughed to-énhance

bonding with the epoxy, use sandpaper (Fermi stock- 1202:2560} if the G- 10%is not'roughed:to
enhance bonding with epoxy..
Note(s):

Ensure the G-10 pieces have been roughed to enhance bonding: wnth the

epoxy. )

Ensure: that' the part numbers have been removed. Ensure that the

area .about to be. covered with the G-10 :is clean, dry, free from .grease,

oils, -etc.,

Ensure that ‘the’ G-10) parts are; clean, if not use Isopropyl -Alcohol

I(l' ermi stock 1920 0300} and, Heavy Dlsposable Wipers

) (Ferm1 steck 1660 2600 or equ:valent)
Lead Person ) Date
3 4 Using Sicomet #77 Adhesive (MA-274442), glue-into position the G-10 Pieces' (MB-331856) used to
hold the complete ¢oil assembly into the core along the pole tips in six (6) locations per ME-331963.
G-10 MB-331856
Typical 10 Locations
Pole Tip
Complete Cail Assembly
MD-331966 @
) Floating.End
View '
Technician(s) Date
XX 5.5 Visually-verify that the G-10 insulation is positioned within the pole tips of the core and that the
previous steps have been completed’dnd comply with ME-331963,
Lead Inspector Date
Crew Chief : Date
FMI 3Q60 Half Magnet Ass'y . . Half Magnet Serial No.
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6.0 Quadrant Pre-Manifolding’
Note(s): _
Prior :to scribing the leads to ‘be cut verify: with your supervisor that the
priiit: being ‘used 'is -the. most .cu¥rént_print -availdble: All Scribe [eéads are
to be :pér the most currently released ‘print!

6.1 Using a-twelve'inchrule (Starrett C3045RE-12 or equivalent} and Scribe (Fermi stock 1246-4100 or
equivalent), measure from the cores face:of the quadrant | & 3 assembly and scribe the length each
lead is to.be cut to:per-print. ME-331962.

Warning:, _ o |
At no ‘time is ‘the. diagram below to be used for determining the correct
lead lengths. This diagram is strictly a reference diagram and is to be used

as such.
5.75" From 6.12" From
Core Face Core Face

6.12" From
Core Face

6.75" From
Core Face:

'6.12" From:
Core Face:

6.75" From
Core Face

6.12" From?” This Lead To Be

Core Face. Left Uncut
Technician(s) - Date
FMI 3Q60 Half Magnet Ass'y Half Magnet Serial No.

Page i5 of 38
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Note(s):
‘Prior to scribing the leads to be cut verify with your supervisor that the
-print bemg jused is the :most: current: print. available. All :scribe leads are
10 'be pei the: most curréntly releéased print!

6.2 Using.a twelve'inch, rule {(Starrett C304SRE 12 or equwalent) and Scribe (Fermi stock !246 4100 or
eqmvalent) measure from the cores face: of the'quadrant-2 & 4 assembly and scribe the Iength each
lead is to be cut to periprint. ME! 331963

Warning;
At no time is’ the: diagrain bélow to be used for determining the correct
Jlead. lengths. llus diagram is: strlctly a reference diagram and is to be used

-as -such,

6.12" From
Core Face

5.75" From
Core Face

6.75" From.
Core Face

6.12" From
Core Face

6.12" From
Core Face

6.75" From’
Core Face

6:12" From This Lead To
Core Face: Be Left Uncut
FToﬁfin’ End
View
Technician(S) Date
FMI 3Q60 Half Magnet Ass'y Half Magnet Serial No.
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Rev. A
6.3 Record in the diagram provided the item serial numbers as. they appear in the welded configuration. -
Core:Serial:No.. Core Serial No.
QQCQ- QQCQ-
Li—i' — Lead End View ]
/ L = I L ¥ T I I \
'an-ﬁx'ed Frid Fixed End-\
Of Core: Of Core
Coil Assembly Coil Assembly
Serial No. ) Serial No.

QOCCA- QQCCA-

Coil Serial:No. WAL coil seriaiNo.
QQCCS- \ || Qoces-

Coil Serial No. Coil'Serial No.
QQCCL- QQCCL-

Coil Serial No. Coil Serial No.
QQCCL- QQCCL-

Coil Serial No. Coil Serial No.
QQCCS- QQCCS-

Inspector Date
6.4 Using the green Herculite (Fermi stock 1740-0100) or equivalent, cover and seal all areas of the

exposed coils éxcept for the leads and or other items that may be damaged by the cutting of the leads
on both'assemblies. Secure the cover into place using Pressure Sensitive Green Tape
(Fermi stock 1365-1020) or equivalent.

Technician(s)

FMI 3Q60 Half Magnet Ass'y

Date

Half Magnet Serial No.

Page 17 of 38
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6.5 Verify that.the leadsihave been correctly scribed wnth -respect to the quadrants:and.applicable:prints

ME-331962/ME:331963. Vlsually verify;that all the coils and associated itemsithat.could be:damaged

by the cutting’of leads are completely covered/sealed and protected by the Herculite.

Lead Inspéctor Date

Crew Ghief ' Date

6.6 The following is the:sequence of events for cutting the coil leads.

‘Warning:

At no time is the lead to be .cut shorter then the scribe mark of that lead.

Note(s): _

This process must. be repeated for the remaining quarter magnet.

6.6.1 Selecta quarter-magnet. Choose a lead: which is most convenient for the use of a Portaband
or-equivalent-to cut the lead to'length.

Note(s):

When making the cut, every effort fo maintain a reasonably straight cut
should be made.

6.6.2  Cut the lead at'tlie scribe mark.

6.6.3  Using a Deburring Tool (Fermi stock 1246-0960) or equivalent, debur the water passage and
remove any excess:material about the outside of the conductor due to cutting.

0.6.4  Using a vacuum and hodse-dir, posnmn the vacuum at the cut lead, at'the opposite lead of
that same coil blow! through the Water passage house air until all debree from the cutting of
the lead is.clearof the water passage.

6.6.5  Repeat-the above operations until all-leads marked to be cut have been cut, deburred and
cleaned.

Quartet Magnet | Completed
Quadrant 1/3:
. Quadrant 2/4
6.6.6  Clean any remaining debree from the Herculite and carefully remove the Herculite.
Technician(s) Date
FMI 30Q60 Half Magnet Ass'y Half Magnet Serial No.
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X 6.7 Verify that the leads have been cut to there respective Jengths. Record the lengths below.
Fixed End
View
Sam e
Floating End
View
'-Inspe(_;tor Date
XX 6.8 Verify-that the'meéisurements recorded in step 6.7 are correct and that the previous steps 6.1 through
6.7°have been completed.
Lead Inspector Date
Créw Chief Date

'FMI 3Q60 Half Magnet Ass'y

Half Magnet Serial No:
Page 19 of 38
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6.9 Bend the leads of the quarter magnet quadrant 1/3 per print ME-351004 using'the R.H. and L.H.
Forming Tool (MD-351564):

Note(s):
At no time is the picture included within this traveler to be used in place
of the: latest released print: All diagrams within are stnctly for reference
use only.

All completed bends when measured from the core face to the inside of the
bent lead shall. be no closer than 3 3/4' to the cores face.

Do Not Bend
At this Time

Do Not Bend
At this Time

Quadrant

Technician(s) . Date

FMI 3Q60 Half Magnet Ass'y Half Magnet Serial No.
Page 20 of 38
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6.10 Bend‘thcx_!gaggigfgﬁq guarter magnet quadrant 2/4 per print ME-351004 using the RTH..and L.H.
Forming Tool (MD4351564).

Note(s): ‘ 7
At no time {is the picture included within this_traveler to be: used in place
‘of ‘the: latest released print. All diagrams within are strictly for reference
use only:

All completed bends when measured from the core face to the inside of the
bent' léad kil be no closer than 3- 3/4" to the cores face.

Do NotBend. ﬂ
At This Time gy, A

Do Not Bend
At-This Time

Technician(i) . Date

FMI'3Q60 Half Magnet Ass'y Half Magnet Serial:No.
Page 21 of 38 ' '
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Note(s):
The followmg is strictly a dry stacking of the intended coil manifold
layout prior to ‘the actual soft soldering of the assembly.

6.1 Attach.the couplmgls (MA—351353/MA—351357)10 the cut leads of quadram‘l/3,p_er ME-351004.

Note(s):
During the assembly of the Swaged Couplings (MA:351353) to the coil
leads a gap of .060" to .120" must be maintained between the leads of the
coil within the coupling.

.Leads attached to Coupling MA-351357 may require twisting to ensure
proper orientation per print ME-351004.

Swaged Coupling Swaged Tee
MA-351353 . MA-351357

Quadrant
/3

These two leads may require twisting to position
MA.-351357 per ME-351004 °

Technician(s) ' Date

FMI 30Q60 Half Magnet Ass'y Half Magnet Serial No.
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6.12  Attach the couplingsi(MA-351353/MA-351357)to the cut leads of quadrant 2/4, pei-ME=-35 1004,

Nute(s)
Durmg the: assemibly of the Swaged Couplings (MA- 351353) ‘to the coil
leads a igap® of 060" to 120" most. be maintained ‘hetween -the leads ‘of the
coil wnthm the couphng

Leads -attachéd to Coupling MA-351357 may require twisting to ensure
proper. orientation per print ME-351004.

Swaged Cotiplings Swaged Tee
N\
L[ :
Qu_adi‘siﬁt\
2/4

‘Thse two'leads may réquire twisting.to' position-
‘MA-351357 per ME:351004

Technician(s) Date

6.13 °  Visnally verify:that.the quarter magnet'manifolds-for quadrants 1/3:and 2/4 are dry stacked in
accordance with- ME<351004. Ensure that the-gaps between'the leads'of-thie coils and the swaged
couplings-are .060" to .120" per ME-351004,

Lead Person Date

FMI 3Q60 Half Magnet Ass'y ) Half Magnet Serial No;
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XX 6.15

6.16

6.18
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At the.operators discretion the manifold miay be markéd as:to each parts location and femoved, then
reassembled once’ ithie protective compounds called out-arein place. If not,.use, Dura Board Ceramic
Fiber Insulation (MA-225571) or equivalent and’ Super R Cement (MA-1 16559) or. cquwalent in-the
areas of the coils'to protect-the coils:from the;heat during the:soft soldering operation.

Note(s)
Durmg the msulatmn process bemg performed prior to. soft soldermg,
make every effort to ensure that. no water. ‘gets onto the insulated coils.

Technician(s) Date

Visually*verify that the manifold.is dry agsembled in accordance-with ME-351004. Ensure. that the
gaps:bétween thie-leads of the coils’ and the ;swaged couplings are .060" to . 1267 per, ME 351004.
Verify thar all the areas requiring protection during: the soft soldering. operation are protected.

Lead Inspector Date

Crew Chief Date

Soft solder the manifold assembly in accordance with ME-351004 and the General, Brazmg
Specification’ (ES 318973) using only 95/5 Solder (Fermi stock 1070-8110) and Acid Paste Flux
(Fermi:stock 1070-2422),

Warning:
All soft solder Joints are to air cool, at no time is water to be used to
¢ool ‘the soft soldered- Jjoints.

Technician(s) Date

Visually verify that-the manifold is soft-soldered in accordance with ME-351004.

Lead Perfson Date

Clean the: manifold assembly, removing.the insulation used to protect the coils. Using Scotch-Brite
no. 7447 (Ferml stock.1202-2020 or equivalent),.KPC 820N.(Fermi stock 1920-0705 or equivalent)
and Heavy Disposable ‘Wipers (Fermi stock 1660-2600 or equivalent) clean the manifold assembly.

Technician{s) Date

-

Visually inspect the coils for the following, which will include:but not be-limited to:

(Quadrant :S&t) . 1/3. 2/4

Operation Pass | Fail | Pass:| Fail

All.materidls must be clean, dry, free from grease; oils, etc.

The insulation-is:free.of damage and there-is:no-exposed copper.

The tie wrap containing the coil serial number is.attached to the coil.

Inspector Date

FMI 3Q60 Haltf Magnet Ass'y - Half Magnet Serial No.
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Perform an: EICCII‘]Cd] mspecnon record the results below. No clamps are to be used for the following
tests-other then that:associated with the. half magnet assembly table.

QOuadran

t 1/3 Set

‘CGore Serial ‘No.. |

Fill Coil Serial No. ]

‘Electrical Test | Equipment Serial Limit Actual'Measurement | Pass | .EFail | Outof Tolerance
- ) Nuimber |
Resistance 19.0 m to
21.0 mQ.

I'S.@'1 KHz

Q@1 KHz
LS @ 100-Hz
Q@ 100/ Hz

100 Volt Ring | |

HipotiCails to
Core @
100 VdCf

Quadran

t 2/4 Set

Corée Serial. No: |

Full Coil Serial No. |

-Electrical Test.

Equipment Serial
Number

Limit

Actual Measurement | Pass Fail

Oiitof Toleratice

Resistance

LS.@ 1 KHz

Q@71 KHz

Its@tonz

Q@100 Hz

[00 Volt Ring |

Hipot:Coils to
“Core @
100'Vde

Inspector

FMI1 3Q60 Half Magnet Ass'y
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7.0 Half Magnet Assembly

7.1 Using,the, overhead crang, thefappropriate:slings; and the" Fllp Rite (Model 8F7 STor equwalent)
roll-- over the: quarter yoke.a and coil assemblyiso. that: the fat-leg of the lammatlon is? tacmg down.
Using the oveihead craneiand the: 174 core. Lifting Fixture (ME-351438), position the quarter-yoke and.
coil assembly ontosthe. Half Magnet-Assembly Table. (ME 115466) with'the pole tip:firmly seited
agamst the pole tip:rest anditemporally:clamp the assembly:into place.

Lifting Fixture —@»[ MI351438

|

Fixed En?\ ‘ T

Of:Cor’e

3Q60 Quarter Yoke
Coil Assebmiy _—.’

Polc Tip .
e \ —I
I 1o ;
| AN |
3Q60 Half Magnet-Assembly Table
Fat Leg Of The Lamination
Down Against The Assembly Table
Lead End View
Technician(s) Date
FMI 3Q60 Half Magnet Ass'y Half Magnet Serial No.
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7.2 Position.the 1/4":diameter rod (key) (MA-331951) into'the key way of the quarter yoké on the half
magnet assembly itable. ;Using the overhead crane, the appropriate slings, and the =F]1p-R1te
(Model 8F7:5T or. equwalem),.ro]l -—-over the 2/4 quadraht quarter yoke and coil assembly, so that the
fat leg of’ the '1ammat10n JIs facing down. Using the overhead crane and the:1/4 core Lifting Fixture
(ME- 351438), posmon the quarter: yoke and coil assémbly oritd'the Half Magnet Assembly Table
(ME-115466)-withithe:pole tip firmly seated against the pole tip rest.and tempotally clamp the
assembly into. place

Align the twol 2);y0ke assemblies so that the two stamped lines-at the center of the cores align
within a IHZ

Correct Alignment

.

" . > Stamped Line

ﬂ'||’|||I‘||H'|I'||'||'|l||ll|ll|1|] '

TECRINE T TITE
I|ilIIIHIIIII1H|I|IIIIIIIHIII )

Parting Plane

Note(s):
When: posmonmg the quarter yoke onto thé half magnet assembly table
ensure .that the leads are exiting the.same end as the quarter yoke assembly
previously posntloned on the half. magnet assembly table.

. 1/4" Ijjameler Rod
Lifting El)_(turlé '—b ) ME-351438, I:(KQX}VZI)’_}
ﬁm;ﬁxedénd

OF Core

leed End-

3 8
FatLeg Of The Lamination Q60 Half Magnet Assembly Table

Fat Leg Of The Laminati
Down Against The Ascembly Table o Loe © amination

Down Against The Assembly Table

Lead End View

Technician(s) Date

EMI 3Q60 Half Magnet Ass’y Half Magnet Serial No.
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7.3 Usmg ithe overhead crane.and ttie’ appropriate: slings; position the 3Q top clamping: fixtureof the
assembly table on.to the half: magnet assembly ahgnmg the posntiomng clampsiwith'the Enerpacs on
the base:ofithe assembly/table: Set'the clamping;fixture shoes into the inderits of.the top clamping
tixtire:; Feed the'threddéd rods (with nutsiattach to-the-tops) through the shoes'and attach the niits to
the bottoms of the threaded rods at’ ‘the:bottom of: the Encepacs.
Claniping Fixture
‘_Sh'oes\ 2
3Q Top Clamping
Fixture Indents
Threaded Rod ——>
Technician{s) : Date
7.4 Using the’ Assembly Table (ME-1 15466)-draw core quarters together by applying pressure to the side
Enetpacs.(1500 psi) # 100 psi then draw’ the assembly down onto the assembly table ensuring that the
pole tips do'not lose contact with-the pole tip rest-by. applymg pressure to the top Enerpacs-
(1100 psi) + 100 psi.. Record the pressure applied-in the:table below.
. Side Enerpac’ Pressure Top Enerpac Pressure
1500 Lbs.. 100 1100 Lbs. £100
Lead Person Date
75 Ensure that the two quarter yokes are-aligned so that the'stamped lines at the-center of the cores are
aligned within .030".
Technician(s) Date
FMI 3Q60 Half Magnet Ass'y Half Magnet Serial No.
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Using Isopropyl Alcohol (Fermi stock 1920- 0300):and Heavy Disposable Wipets
(Fermi:stock, 1660:2600 or: equivalent), clean the quarter yokes' tie strap valley, the Tie Strap,
{(MB-331950).and.all aréas that will or may come:into-contact with the tie strap.

Technician . Date

Centrally pos‘itionrfggg"(-']j‘Tie Strap (MB-331950) within fhe yoke tie strap valléy. Tighten the yoke
tie down boltsito hold the tie strap in position. Ensure that during the tightening process that the
tie strap does:not.move from its centrally located position.

Note(s):
Added force may be used on the hand knobs via a 12" wrench or rubber
mallet,

Technician(s), Date '

Usmg AIummum Fo1] (Femu slock 1750 0350) cover all exposed areas-of. the hydraullcs or assembly
table that.may, comeiin.contact: with: weld- spatter: resultmg in.damage. Coat the top of thequarter
yoke$ with Ultrd Brand AntiZSpatter (MA:116561/MA- 274985) or equwalcnt

Note(s):
Do not . apply’ any Anti- Spatter to the area about to be welded.

Technician Date

FMI 3Q60 Half Magnet Ass'y Half Magnet Serial No.
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8.0 Pre-Weld Inspection
X 8.1 Visually mspect the following. Record in the table provided the pressure that is applled to the
.assembly table: by:the Enerpacs..
Inspect ' Pass | Fail

. The:cores.are correctly positioned on:the assembly-table
The coils are correctly positioned within:the cores per ME331964
The 174" Rod (Key) is tisht withih' the core
The leads-afe all 1ocated.at the Siffié eid'of the a88embly
The.two; 1/4 yokes-are aligned at’the siamped marks;locdied-dtthe centér of the cores w1thm 030"
i} Tie:strap is:positioned in.;500" off of both endsiof the: 1/4:yokes; with- -any difference equally split on
' both:énds within .030"
There:is:no. exposcd_coppenmany of.the coils.
The'insulation:of.the.coils.is: free of«dirt, grease; oil, damage, etc...
“Thé tig.widps containing.theicoil serial number s attached-to the coils.
‘Thé Weld pattern on the:dssémbly is per ME-331964.
All the sensitive:iterns:ofithe dssembly table that maybe damaged by weld splatter are covered
The:assembly tdble is under pressure and all'the associated clarips.are tight |
‘The pole tips of the 1/4'vokes are in:contact with the pole tip rest.of the assemibly table

Side Enerpac Pressure | Top Enerpac Pressure
1500 Lbs. +100 1100 Lbs. 100
Inspector Date
FM1 3Q60 Half Magnet Ass'y Haif Magnet Serial No.
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X 8.2 Perform an Electricaliinspection, record the results. below. No clamps are to bé used-for.the following
tedts other then thai:associated with the half magnet assembly table.

Quadrant 1/3 Set

‘Core: Seérial No. | L T Full Coil Serial No. |
‘Electrical Test | Equipment Serial Limit
Nuimber ..
Résistance. 19.0.m$ 1o

Actual Measurement | Pass Fail | Outof Tolerance

LS'@ .t KHz

Q@ TKIE

TLBStar 10() Hz

Q@ 100Hz

T00Vol Ring, |

"Hipot Coilsito’

< 5A

100:Vde
HipotQ 1/3'
Coilito: Q 2/4 : < 5puA

fCoil @

100:Vdc

_(Lgdrant 2/4.Set

Core Serial No.. | _ | Full Coil Seérial No. |
Elgetrical Tést | Eduipmernt:Serial Eimit Actual Measurement.] Pass | Fail
Numbet :

Resistaice | ‘ 19:0 mQto, )

Qut of Tolerance

LS. @ 1.KHz |

Q@ LKHz

IS @ 100Hz

Q@00 Hz |

‘100 Volt Rln 7

[ Hipor Cows 0
Core @
100 Vdc.

‘Inspector Date

FMI 3Q60 Half Magnet Ass'y Half Magnet Serial No.
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8.3 ‘Starting’at the;lead end of the half magniet assembly on the end pack, measure-and record in;the table
below the backleg gap-in.sevén (7) locations. Except for the end pack meagurements,-all other
measufements'are to be: taken through the holes in the tie strap.

Location [Measirement| Limit Pass | Fail
:Lead End. ' ‘
- :End 'Pack - < .020"
6" < .010"
187 < .010"
42" < 10"
54" < .010"
Return. End L
End Pack = L0207
Inspector- Date
3.4 Verify that the recorded results.in steps 8.1 through 8.3 are in compliance with ME-331964 and
ES-331810.
Lead Inspector Date.
Crew Chief Date

FMI 3Q60 Half Magnet Ass'y
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9.0 Welding Procedure

9.1 Using the BlueiThermo Shield (Frommelt Tndustries #-M1089) or equivalent, cover:and seal all areas

of the exposed coils-or other items that mayabc damaged by weld spatter-and sectre theshield into
: place using Pressure:Sensitive Green Tape (Fermi stock:1365-1020) or equwzglcnt
Technician(s) Date
Note(s): _
At no time during the following .steps is the Assembly Fixture to have the
preéssure: ireleased.
XX 9.2 Visually verify: that all the coils and associated items that could be damaged by weld spatter are

completely covered/sealed and protected by the Blue: Thermo Shield.
Lead Inspector ' . Date
Crew Chief’ Date

__9'.3 Weld the: h_)alf magnet'assembly infaccordance with the 3Q60 Magnet. I/2 Yoke:Assembly drawing

' ME- 331964,
Weldor ' Date
Technician(s) Date
X 9:4 Record'in the table provided the pressure that'is applied to the assembly table by the Enerpacs.
Side: Enerpac. Pressure Top Enerpac Pressure
1500 Lhs: *100 1100, Lbs. *100

Lead Person Date.

9.5 Remove the Thermo'Shield and tape. Release the pressure on the: haif yoke assembly.
Technician('sj Date

9.6 Remove the threaded rods and clamping shoes from the assembly table. Using the overhead crane and
the appropriate slings, remove the 3Q top clamping fixture fromrthe assembly table.
Téchnician(s) Date

FMI 3Q60 Half Magnet Ass'y Half Magnet Serjal No..
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9.7 Remove all weld spatter and clean the welded assembly. Stamp the assembly serial number (indicated
at the base of this traveler) ini 1/2 inch high characters at.the lead end of the core omthe:tie strap.
Technician(sy Date
9.8 Visually checK the half yoke-assembly for excessive weld spatter. Verify that the assembly’serial
number was stamped properly on the tie'strap per ES-331729.
Lead Person I Date
9.9 Attach the 1/2 Core Lifting Fixture (ME=351438) to the ball mount tabs. Using the overhead crane.
the appropriate slings, lift and move the.assembly to the designated area to be supported by wooden
4 X 4's.
Technician(s) Date
9.10  Using the overhead crane, the 1/2 Core Lifting Fixture {(ME-351438) with Restraining Device, the
appropriate slmgs and the Flip-Rite (Model 8F7.5T or equivalent), roll - over the half yoke assembly
so that the pole tips are facing up and support the assembly with wooden 4 X 4's.
Technician(s) Date
9.11 Slide into position the five (5) Pole Tip Spacers (MA-115391). Position them with respect to the
lead end of the assembly at the following:locations.
Location | Installed
6"
18 "
30 "
42"
54"
Technician(s) Date
9.12 Verify that the installation of the pole tip spacers-are in accordance with ME-331964,
Lead Person Date
9.13 Using the overhead crane, the 1/2 Core Lifting Fixture (ME-351438) with Restraining Device, the
appropriate slings, and the Flip-Rite (Model 8F7.5T or equivalent), roll - over the half yoke assembly
so that the pole tips are facing down and support the assembly with wooden 4 X 4's. Attach the 1/2
Core Lifting Fixture (ME-331438) to the ball mount tabs. Using the overhead crane, the appropriate
slings, lift and move the assembly to the inspection table, surface plate, or equivalent, allowing the
assembly to come to rest on the-parting plane surface. Remove the lifting fixture from the assembly.
Technician(s) Date
FMI 3060 Half Magnet Ass'y Half Magnet Serial No.
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10.0 Post-Weld Inspection

10.1 Visually inspect the following.

Specification # 5520:TR-333292

July20, 1998

Rev. A

Inspect

Pass

Eail

The 174" Rod (key) is tisht within the core

Thé'leads:are.all located at'the same end of the assembly

The-two 1/4 yoKes are aligned at the stamped marks located at the center of the cores within .030"

Tie strap is positioned in .500" off of both ends of the 1/4 yokes with any difference equally split on
both ends within .030"

There:is:no exposed'copper oniany of the ¢coils.

The insulation of the coils is free of dirt, grease,-oil. damage, etc...

The tie wraps containing the’coils serial numbers are attached to the coil.

The weld pattern-on the assembly is per ME-331964.

Inspector Date

FMI 3Q60 Half Magnet Ass'y Half Magnet Serial No.
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X 10.2  Perform an Electrical.inSpection, record the results:below. The half magnet assembly is to be in the
frée state, no'clanips are'to be used for.the following tests:
, Quadrant 1/3 Set
Core: Serial No. | | Fulll Coil Serial No. |
Electrical Test | Equipment Serial Limit’ ‘Actual Measurement'| «Pass | -Fail: | Qutof Tolerance
Number
Resistance ) ' 19.0 mQ to
m& . -
LS'@ | KHz 0]
Q@1 KHz
LS @ 100 Hz
Q @ 100 Hz
100 Volt Ring
Hipot.Coils to
Core @
100 Vdc
Hipot Q 1/3
Coil to Q 2/4 < SpA
Goil @
100 Vde
Quadrant 2/4 Set
Core Serial No. | | Full Coil Serial No. |
Electrical Test | Equipment Serial Limit Actual Measurement | Pass Fail | Out of Tolerance
Number
Resistance
LS @ 1 KHz
Q@ | KHz
LS @ {00 Hz
Q @ 100 Hz

100 VoIt Ring

Hipot Coits to
" Core @
100 Vdc
Inspector Date
FMI 3Q60 Half Magnet Ass'y Half Magnet Serial No.
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10.4 Starting ‘at.the'lead end-of the half magnet assembly on the end pack, measure and record’i in the table
below the: b”(ik]eg,gap ifi.séven(7) locatiohs. Except for the end pack measurements, :all other
measurements-are;to be taken through the holes. in the tie.strap.
‘I:'(icf;tionz_ :Measurement Limit Pass | Fail
] Lead End : ‘
~ End: Pack } < .020"
6" | = 010"
_18'|i < .01011
307 < .010"
,42'...'.: < 010"
54T < 010"
Return End ‘ .
End, Pack - < .020¢
Total
Dividéd by a
.Average: .
gap.
Inspéctor Date B
10:5  Verify that the'recorded results-in steps 10.1 through 10.4:aré in ‘compliance with ME=33 1964 and
ES-331810: _ )
- Lead Inspéttor; ) Date.
Crew Chief . Date
106 Using the overhead crane, the- Half Magnet Llftmg Fixture (ME-35 1438y and.the appropriate slings,
move.the -half;magnet: assemb]y to the staging area and place on two (2) wooden 4 X 4's or on the
30Q60/120 Magn_et Assembly Table (ME-115479).
Technician(s) Date
10.7 Cover the half-magnet-assembly with green Herculite.(Fermi stock 1740-0100).
Technician(s) Date
FMI 3Q60 Half Magnet Ass'y Half Magnet Serial No.

Page 37 of 38



-

!

XXX

XXX

11.0

12.0

13.0

|
!l TD / Engineering and Fabrication

Specification # 5520-TR-333292
July 20, 1998
Rev. A

Production Complete

11.1

Process’ Engmeermg verify:that the' 3Q60-Half Magnet Assembly Traveler (5520-TR: 333292) is
accurate:and.complete. ‘This:shall include a review of-all'steps to ensure that all. operations have been
completed and' s1gned off. Ensure-that:all Discrepancy: Reports, Reports, Repair/Rework:Forms,

‘Deviation Index and dispositions:have beefi reviewed. by the'Résponsible Authotityfor conformance

before, bemg approved.

Comments::

11.2

Process Engineering/Designee Date

Assembly verify that the 3Q60 Half Magnet Assembly Traveler (5520-TR-333292) is accurate and
conmiplete. This'shall include areview of all steps to-ensure that all operations have. been compléted
and.$igned ¢ off. Ensure that all Dlscrepancy Reports, Nonconformance Reports, RCpall‘/RCWOI'k
Forms, Dev1at10n Index and dispositions have been reviewed by the Responsible Authority for
conformance before: being approved.

Cominents:

Assembly/Designee Date

Attach the Process Engineering "Okay to Proceed” Tag to the half magnet assembly.

Process Engineeririg/Designeé Date

Proceed to the next major assembly operation - 3Q60 Magnet Assembly/Manifolding Traveler

{3520-TR-333293).

FMI 3Q60 Half Magnet Ass'y Half Magnet Serial No.
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