DCA323 Production Report

TS-SSC 92-086
December 03,1992
S.A. Gourlay

DCA323 is the last SSC 50 mm aperture collider dipole magnet
built at Fermilab by Fermilab staff. Its assembly followed the
baseline as stated in the 50 mm Collider Dipole Magnet Requirements
and Specifications Book (the "Yellow Book.") This report will
summarize the production history of DCA323 and any relevant
discrepancies from the baseline design. Particular attention will be
made to describe anomalies that are judged to have a possible
influence on performance. Note that this magnet had relatively few
problems throughout production. More detailed information on all
assembly and testing steps may be found in the Specific Data
Summary Traveler (SDST) and the Fermilab Advanced Magnet R&D
Group's technical note series. Notes in the latter series are indicated
by the prefix TS-SSC.

Coil winding and Inspection

An Apical tape insulating system was used on this magnet. The
required 0.030" shim for the lower inner coil was made up of a
0.010" and a 0.020" shim. The wedge shim for the inner middle and
upper wedges was too wide. The shim was modified from 0.485 +/-
0.002 -> 0.480 +/- 0.002 to prevent insulation damage [1]. An
incorrect wedge shim was used in outer coil 15M-50-2029. The
wedge was replaced and the coil was recured [2].

Collared Coil Assembly

No problems were encountered.

cc: B, Jensen, J. Kuzminski, P. Mazur



Yoking and Shell Welding
No problems were encountered.
Final Assembly and Cryostatting

The electrical wiring configuration was changed [3]. Reference
drawings 0102-ME-292803 Rev. B and 0102-MB-292794. The coil
failed the 20 MQ to ground test. This was caused by solder flux
contamination of the G-10 lower-inner lead insulators. The lead
insulators were replaced. The cryostat of DCA323 was instrumented
with various thermometers to map the temperature profile of the
cryostat and with strain gauges to monitor stresses induced on the
support system during thermal cycling and cryostat transport [4]. As
was common on many magnets, tabs were welded to the 20K and
80K shields to control shld shape and minimize thermal shorts
between the 80K shield and the 20K MLI blanket [5]. Sensor #5 (CGR-
1-1000, SN# C12189 on the ASST board is out of calibration range.
Its status will be evaluated on the MTF test stand. If the sensor is
found to be bad it will be replaced after the magnet is shipped to
Dallas [6].
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SSC Short Models Built at Fermilab

R. Bossert 12-17-92

TS-SSC 92-088
Mnet No. F1 F2 F3 F4 F5
Bora Dlameter lem 4cm 4cm 4cm [4cm
Cross Saction INGS NC9 NCa NCO NG9

Cable Insulation -
Inner Coils

t jayar of ,001 x 375
kapton H film with
50% overlap
surrounded by one
layer of .004 x .375

lass tape with 80%
lcovarage.

1 layer of 001 x 375
kapton H film with
50% overlap
surrounded by one
layer of .004 x .375
glass tape with 90%
coverage.

1 layer of ,001 x 375
kapion H fiim with
50% overlap
surrounded by one
layer of .004 x .375
glass tape with 80%
coverage.

1 layer of .001 x 375 kapton H
film with 50% overlap surrounded
by one layar of .004 x .375 glass
tape with 90% coverage.

1 layer of .00 x 375
kapten H film with
50% overlap
surrounded by one
layer of .004 x .375
ylass tape with 90%
covaerage,

Cable Insulation -
Outer Coils

1 layer of .001 x 375
kapton H film with
50% overlap
surrounded by one
layer of .004 x .375
glass tape with 90%
covarage.

1 layer of 001 x 375
kapton H film with
50% overlap
surrounded by one
layer of .004 x 375
glass lape wilith 90%
coverage.

1 layer of .001 x 375
kapten H film with
50% overlap
surrounded by ohe
layar of .004 x 375
glass iape with 90%
coverage.

1 layer of .001 x .375 kapton H
film with 50% overlap surrounded
by one layer of 004 x 375 glass
tape with 90% coverage.

1 layar of .D01 x 375
kapton H film with
50% overlap
surrounded by one
layer of .004 x .375
glass tape with 80%
coverage.

Wedge Insulation

|Same as colls.

Same as coils.

Same as colls.

‘Same as coils.

Same as colls.

Inner to Outer CoiljExtemal External External External External
Splice
End Part LBL designed LBL designed LBL designed |Ellipse on cylinder/grouped Ellipsa on
Configuration "ampirically “smplrically "emplrically eylinderigroupad oh
datarmined” detarmined™ daterminad” ret. end. LBL
emplrically determinad
on lsad end.
End Part Matl. 1G-10 G-10 G-10 N/A G-10
End Key Design FNJ’A All 1 place All 1 piace N/A All 1 place
Collaring shima JYes Yes Yes Yes HNo
Collaring shoe Yes Yes Yes Yes Yes
Strip HeaterType |None Tevatron Style, Tevatron Styla, None Tevatron Style,
handmade by FNAL  |handmade by FNAL handmade by FNAL
technicians. techniclans. tachniclans.
Coil Strain Gauges]L8I. design LBL deslgn Sea "notes” column  |None Beam Gauges

below.

Collar Matl. 7075-T6 Aluminum _ §7075-T6 Aluminum _ |7075-T6 Aluminum  |7075-T6 Aluminum 7075-T6_Aluminum
End Can Aluminum/Clamp style |Aluminum/Clamp style |Aluminum/Clamp style |Aluminum/Clamp style Aluminum/Clamp style
Yoke Split JHorizontal Horizontal Harizental Horlzontal Horlzontal

Shell Strain Gaugeg/A Yos Nane N/A

Harmonic [None None Cold only None Cold only.
Measurements

Available

Cold Tested Mo No Yes No Yas

Notes Potted and sectioned {Magnaet developed &8 |This magnet had both |Used for construction studies only, |First magnet which did

after assembly.

coil-to-ground short
during final hipot. It
was never cold tested.

the LBL design “hotel”
gauges and tha BNL
deslign "beam gauges”
similar to those
ultimately used In the
ASST dipoles.
Response of the two
types of gauges were
compared during
testing.

particularly conceming tha coil
Insulatlon system. It was pottad
and sectioned after assembly.
Siudy of this magnet resulted in
the elimination of the collaring
shims and shoes in later magnet
designs.

not Includa collaring
shims. Extra kapton
was sddad in many
places to lake the
space otherwise
occupied by the shims.
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SSC Short Models Built at Fermilab

Magnet No. ID80307 DS0308 DS0309 DS0310 DS0311 DS0312
Bore Diameter [J4cm 4¢m 4cm 4cm 4cm 4cm
Cross Sectlon [cass G358 G358 C358 C358 C358

Cable Insulation -
Inner Coils

1 layer of .001 x .375
kapton H film with
50% overlap
sumrounded by one
layer of ,004 x 375

lass lape with 90%
covarage,

1 layer of .001 x 375
kapton H film with
50% overlap
surrounded by one
layer of .004 x 375
glass tapa with 90%
coverage.

1 layer of .00t x .375
kapton H film with
50% overlap
surrounded by one
layer of .004 x 375
glass tape with 90%
caverage,

1 layer of .001 x .375
kapton H film with
50% overiap
surrounded by one
layer of .004 x .375
glass tape with 90%
coversge.

1 layer of .001 x .375
kapion H fitm with
50% overlap
surrounded by one
layer of .004 x .375
glass tape with 50%
covarage.

1 layer of .001 X .375
kapton H film with
50% overlap
surrounded by one
layer of .004 x 375
glass tapa with 90%
coverage.

Cabla Insulation -
Outer Colls

1 layer of ,001 x .375
kapton H film with
50% overlap
surrounded by ona
layer of .004 x .375
glass tape with 90%
coverage.

1 layer of .01 x .375
kapion H film with
50% overlap
surrounded by ona
layer of .004 x 375
glass tape with 90%
cavarage.

1 layer of ,001 x .375
rkapton H film with
50% overlap
surrounded by one
layer of 004 x 375
glass tape with 80%
coverage.

1 layer of .001 x .375
kapton H film with
50% overlap
surrounded by one
layer of .004 x 375
glass tape with 90%
covarage.

1 layer of .001 x 375
kapton H film with
50% overlap
surrounded by one
layer of .004 x .375
glass tape with 90%
covarage.

1 layer of .001 x 375
kapton H film with
50% overlap
surrounded by one
layar of .004 x ,375
glass tape with 90%
covarage.

Wedge Insulation FSame as colls. Same as coils. Same as colls. Same as coils. Same as coils. Same as colls,
Inner to Outer CoifExtarnal External External External External External
Splice
End Part [Etlipse on Ellipse on Ellipse on Ellipse on Ellipse on Elllpsa on
Configuration cylinderfindlvidually  |[cylinder/individually  |cylinder/individually  [cylinderfindividually  |eylinder/individually  |eylinderindividually
determined. determined, determined. determined. determined. determined cn Inner
coll. Developable
surface/grouped on
outer colil.
End Part Matl. G-10 G-10 G-10 G-10 G-10 G-10
End Key Design JAll 1 piece All 1 plece All 1 plece Al 1 plece All 1 place All 1 placa
Collaring shims JNo No No Na No No
Collating shoe __[No [no No No |No No
Strip HeaterType [None None None? None? None? None
Coil Strain Gauges]Beam Gauges Bsam Gauges Beam Gauges Beam Gaviges Bsam Galuges Beam Gauges
Collar Matl. 304 slainless 304 stalnless 80K Nitronlc 40 90K Nitronic 40 90K Nltronic 40 90K Nitronic 40
End Can 304 Stalnless/Collet |304 Slalnless/Collet |304 Stainless/Collet |304 Stainless/Collet [304 Stainless/Collet |304 Stalnless/Collet
styla style siyle style style style
Yoke Spiit Horizontal Horizental Horizontal Horizontal Horlzontal Harlzontal
Shell Strain GaugejNone Yos
Harmanic llared Coll Only Yoked Wam Collared Warm Collared Warm Collared Warm None
Measurements Mo Cold Cold Yoked Warm Yoked Wam Yoked Warm Nao Cold
Available Cold Cold Cold
Cold Tested No Yes Yeos Yes Yes No
Notes Used for construction |04 stalnless collars  |Bullt and tested io Bulit and tested to Bullt and tested to Used for collaring
studies only, were used because of |ensure viabllity of ansure viabllity of ensure viability of studles only.

pariicularly collaring
studles.

the unavailability of
Nitronic 40. No
performance problems
resulted.

40mm design.

40mm design.

40mm daesign.
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SSC Short Models Built at Fermilab

Magnet No. 1080313 DS0314 DS0315
Bore Diameter  [f4cm 4em 4em
Croas Ssclion  [C358 358 C358

Cable Insulation -
inner Colls

1 layer of .001 x .375
kapton H film with
50% overlap
surrounded by ona
layer of 004 x 375
glass tape with 90%
covaraga.

1 layer of .001 x .375
kapton H film with
50% overlap
surrounded by one
layer of .004 x .375
glass tape with 30%
covarage.

1 layar of 001 x 375
kapton H film with
50% overlap
surrounded by one
layar of .004 x .375
glass tape with 50%
coverage.

Cable Insulation -
OQuter Colls

1 layer of .001 x .375
kapton H film with
50% overlap
surrounded by one
layer of .004 x 375
glass tapa with 90%

1 layer of .001 x .375
kapton H film with
50% overlap
surrounded by one
layer of .004 x 375
glass tape with 90%

1 layer of .001 x .375
kapton H film with
50% ovarlap
surrounded by one
layer of .004 x .375
glass tape with 90%

covarage. coverage. coverage.
Wedge Insulation jSame as coils. Same as colls. Sama as colls.
Inner to Quter CollExiamsl Extarnal External
Splice

End Part Ellipse on Ellipse on Elllpse en

Configuration cylindar/individually

determined on Inner

cylinder/individually
determined on inner
coil. Developable
surface/groupad on
outer _coil.

cylinder/indlvidually
determined an innar
coll. Devalopable
surface/grouped on
outer_coll.

End Part Matl. G-10 G-10 G-10/8paulding RTM
End Key Design JAll 1 pieca All 1 pleca All 1 pleca
Collaring shims  [No No Ne
Collaring shos No No No
Strip HeatsrType [Four strip heaters. Nona Six strip heaters. SSCL
SSC styla In two style?
quadrants {Il and iV},
BNL style in quadrant |
and Tovatron style
hand made at FNAL [n
quadrant £l
Coll Strain GaugaaIBaam Gauges Beam Gauges Beam Gauges
Collar Matl. JooK Nitronlc 40 90K Nitronle 40 S0K Nitronic 40
End Can 304 Stalnlass/Collet |304 Stainless/Collet |304 Stainless/Collet
style style siyle
Yoke Split Vartical Vartical Veriical
Shell Straln Gauge
Harmonie Yoked Warm Collared Warm Collared Wearm
Measurements Cold Yoke Warm 1,2 Yoked Warm,
Avallable Cold Cold
Cold Tested Yes. Yes. Yes.
Notes JFirst In a series of Second In a series of |Third [n a saries of

thrae magnats bullt for|
the purposa of testing

the vertically split yoke
design.

three magnets buiit for
the purpose of testing
the vertically split yoke|
design. Did not
perform wall in first
cold test. Was
successfully rebullt to
rapair an instability In
the end key area.

three magnets bullt for;
the purpose of tasting
the vertically split yoke
design.
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SSC Short Models Built at Fermilab

Magnet No. IDSA320 DSA321 DSA322 DEA323 DSA324 DSA326
Bora Diameter  {5cm 5cm Scm 5cm Scm Scm
Cross Ssction Iws733 We733 WE733 w6733 w6733 WE733

Cable Insulation -
[nner Coils

1 layer of .001 X .375
kapton H film with
50% overlap
surrounded by one
layer of .004 x .375
glass tape with 80%
coverage.

1 layar of .001 x .375
kapton H film with
50% overlap
surrounded by ohe
layer of .004 x .375
glass tape with 90%
coverage.

1 layer of .001 x .375
Jkapton H film with
50% overlap
suirounded by one
layer of .004 x 375
glass tape with 90%
coverage.

1 layer of .001 x .375
kapton H film with
50% overlap
surrounded by one
layar of .004 x 375
glass taps with 90%
covarege.

1 layer of .001 x .375
kapton H film with
50% overlap
surrounded by onae
layer of 004 % 375
glass tape with 90%
coverage.

1 layer of .001 x .375
kapton H film with
50% overlap
surroundaed by one
layer of .004 x .375
glass tapa with 80%
coverage.

Cable Insulatlon -
Outer Coils

1 layer of .001 x 375
kapton H film with
50% overlap
surrcunded by one
layer of .004 x 375
glass tape with 90%
coverage.

1 layer of 001 x 375
kapton H film with
50% overlap
surrounded by one
layer of 004 x .375
glass tapa with 90%
coverage.

1 layer of .001 x .375
kapton H film with
50% overlap
surrounded by one
layer of .,004 x .375
glass tape with 90%
covarage.

1 layer of .001 x 375
kapton H film wiih
50% overlap
surrounded by one
layer of .004 x .375
glass tape with 950%
coverage.

1 layer of .00% x .375
kapton H film with
50% cverlap
surrcunded by one
layer of .004 x 375
glass tape with 90%
coverage,

1 layer of .001 x .375
kaptan H film with
50% averiap
surrounded by one
layer of .004 x 375
glass tape with 90%
covarage.

Wedga Insulation |Same as colls. Same as colls. Samo as coils. Same as colls. Same as colls. Same as coils,

Inner to Outer Col§External External Extarnal Exlamal External External

Splice

End Part Inza Developabla Devslopable Devalopable Developable Devalopable

Configuration surface/grouped. surfacae/groupad. surface/grouped. surface/grouped. surface/grouped.

*ltaration #1" "lteration #1" “lteration #1™ “ltaration #1" “lteration #1*

End Part Matl. N/A G-10 G-10 G-10 G-10 G-10

End Key Design [N/A All 1 placs All 1 plece All 1 piece All 1 piece All 1 place

Collaring shims [No No No o ENO Na

Callaring shoe __ [Yes Yos Yos Yes Yes Yes

Strip HeatarTyps [None FNone Noha 4 Lars single element. |4 Lars single element |4 Lars single element.
2 - 10 inches long "SSCZT 2-"88C1"and 2 -
"SSC2EA"and 2 - 24 "S8C2"
inches long “SSC2*

Coil Strain GaugnlBaam Gauges Beam Gauges Beam Gauges Boam Gauges Beam Gauges Beam Gauges

Collar Matl. §90K Nitrenic 40 SOK Nitronie 40 90K Nitronic 40 90K Nitronic 40 90K Nitronic 40 90K Nitronic 40

End Can IN/A 304 Stalnless/Collet |304 Stainless/Collet |304 Stalnless/Collet |6061-T6 Aluminum on [6081-T6

style styla style both assy/Collet style |Aluminum/Collet style

Yoka Split Vartical Vartical Vartlcal Vartlcal Vertical Vertical

Shell Strain Gauge Yes

Harmeonic Collared Warm Collared Warm Caollared Warm Collarad Warm Collared Warm Collared Warm

Measurements INu Cold Yoked Warm, No Coid Yoked Warm, Yoked Warm, Yoked Warm,

Available Cold Cold Cold Cold

Cold Testad Ino Yes. No Yas. Yes. Yes.

Notes Used for construction |First cold tested S5cm. |Used for collaring This magnet was This magne! was This magnet was

practice. Potted and |magnet. Collared with studies. disassembled, disassembled after potted and sectioned

sectioned afler
completion.

"non standard tooling™
because regular
collaring tooling was
not yet available.

reassembled and
ratasted several times.
This was done In an
attempt to understand
the reason for
anomolous quenches
on the down ramp.
This phanemenon did

nol accur on any other
magnet.

cold testing ,
reassembled and
ratasted,

after coid testing.
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SSC Short Models Built at Fermilab

Magnet No. DSA327 DSA328 DSA329 DSA330 IDSA331 |DSA332
Bors Diameter S5cm 5cm 5cm 5cm |Scm {Sem
Cross Section w6733 WE6733 WB733 W6733 modified with |W6733 modified with WE733 modified with

wedgea shims. .015
added to upper and
middle Inner coll
wedge, .03 added 1o
lower inner coll wedge
and ,010 added 0
outer coll wedge.

wedge shims. .015 added
to upper and middle inner
coil wedge, .03 added to
lower inner coll wedge and
.010 added to outer coll
wedge.

wedge shims. .015
added to upper and
middle inner coil
wadge, .03 added to
lower inner coil wedge
and .010 added 1o
outer cofl wedge.

Cable Insulation -
Inner Colls

1 layer of .001 x .375
kapton H film with
50% overlap
surrounded by one
layer of .04 x 375
glass tape with 90%
coverage.

1 layer of .001 x .375
kapton H film with
50% ovarlap
surrounded by one
layer of .004 x 375
glass tape with 90%
coverage.

1 layer of ,001 x .375
kapton H film with
50% overiap
surrounded by one
layer of 004 x .375
glass tape with 90%
coverage.

One jayer of .001 x
375 bare kapton H
film with 50% overlap
surrounded by one
layer of .001 x 375
kapton LT film with
2290 on one side butt
lap.

One layer of .001 x .375
Aplcal NP with Cryorad
adhesive on one side with
67% overlap.

One layer of .001 x
375 bare kapton H
film with 50% overlap
surrounded by one
layer of .001 x .375
kapton LT film with
2290 onh one side butt
tlap.

Cable Insulation -
Outer Coils

1 layer of .001 x .375
kapton H film with
50% ovarlap
urrounded by one
layer of .004 x .375
lass tape with 90%

1 layer of ,001 x .375
kapton H film with
50% overlap
surrounded by ona
layer of .,004 x .375
{glass tape with 90%

1 layer of .001 x 375
kapton H film with
50% overlap
surrounded by one
layer of .004 x .375
glass tape with 50%

One layer of 001 x
375 bara kapton H
film with 50% overlap
surrounded by one
layer of 001 x .375
kapton LT film with

One layer of .001 x .375
Aplcal NP with 50% overl
with Cryorad adhesive on
one side surroundad by on
layer of .001 x .375 Apical
NP with 50% overlap with

One layer of .001 x
.375 bare kapton H
film with 50% overlap
surrounded by one
layer of .001 x .375
kapton LT film with

cavarage, covarage. coverage. 2290 on one side with |Cryorad adhesive on one |2290 on one slde with
50% overiap. side. 50% overlap,
Wedge Insulation §Sama as colls, 2 layers of .001 x .375|2 layers of .001 x .375|Same as colls. Same as colls, Same as coils.
bara kapton 50% bare kapion 50%
overlap. overiap.
Inner to Outer Col§External External External External External External
Splice |
End Pant Davelopable Developable Developable Davelopabla Developeble Developable
Configuration surface/grouped. surface/grouped. surface/grouped. surface/groupead. surface/grouped. surface/grouped.
"lteration #17 “lteration #1* "lioration #1" “lieration #1* “Iteration #1* "lteration #1"
End Part Matl. JG-10 G-10 G-10 G-10/ Spaulding RTM _|G-10 G-10
End Key Design JAll 1 plece All 1 plece All 1 piace One piece on Inner All 2 plece. All 2 place
coils. Two plece on
oular coils.
Collaring shims _ No No No No No No
Collaring shoe __[Yes Yes Yes Yes Yes Yes
Strip HeaterType [None 4 Lars "CHO23 rev.  [None None None 2 Lars single element,
NC" (Eight heaters, 2 Sheldah] single
wo per gquadrant) elament
Coil Straln GaugesiBeam Gauges Beam Gauges Beam Gauges Beam Gauges Beam Gauges Beam Gauges
Collar Matl. SOK Nitronic 40 |90K Nitronic 40 |QDK Nitronic 40 90K Nitronic 40 |ooK Nitronle 40 S0K Nitronlc 40
End Can feos1-T6 6061-T6 6061-T6 6061-T6 6061-T6 Aluminum/Collet |6061-T6
Aluminum/Collet styla {AluminumiCollet style |Aluminum/Collet style |Aluminum/Collet style |style Aluminum/Collat style
Yoke Split Vertical Vertical Vertlcal Verilcal Vertical Vertical
Shell Straln Gaugs
Harmonic Collared Warm Collared Warm Collared Warm Collared Warm Collared Warm Collared Warm
Measurements Yokad Warm, Yoked Warm, Yoked Warm, ‘Yoked Warm, Yoked Warm, Yoked Warm,
Available No Cold Cold Cold Cold Cold Cold
Cold Tested INo. Yes. Yes. Yes. Yes. Yes.
Notes Used for collaring This magnet was Performed wall on 1st {First of 2 magnets First magnet bullt to test [Second of 2 magnets
tudles. potted and sectioned {cold test. Magnel was |bullt to test the Aplcal/Cryorad insulation |buill to tast the

after cold testing.

then rebullt with 2
plece keys on inner
colls [n an attempt 1o
replicate the low
current quenches in
some long magnels.

insulation system used
in long magnets
DCA320 ang DCA321.
Also used 1o test the
SpauldingRTM
enginesring paris.

system. Inner coll system
is similar to FNAL's Low
Bela Quads.

insulation system used
in long magneis
DCA320 and DCA321.
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hort Models Buil Eermilab
Magnet No. |D$A333 DSA334 DSI340 DSI341 [DS]342
Bore Diamater  J5cm Sem 5cm Sem |5em
Cross Section W6733 modifled with |W6733 modified with |W6733 WE733 modified wlih |W6733 modifled with

wadge shims. .015
added to upper and
middle Inner coil
weodge, .03 added 1o
lower Inner coil wadge
and .010 added 1o

outer coil wedge.

Cable Insulation -
Inner Colis

One layar of .001 x
.375 bare kapton H

'wedge shims. 015
added to upper and
middle Innar coll
wedge, .03 added to
lowar Tnner coll wadge
and .010 added 1o

outer coil wedge.

One layer of 001 %
375 bare Apical NP
with 50% overlap
surrounded by one
layer of .001 x .375
Apical NP with Cryorad
adhesive on both sides
but lap.

One layar of .001 ¥
.375 bare kapton H
film with 67% avardap

of 001 % .375 kapton
H film with 2290 on
one siie with 50%
overlap.

surrcunded by on layer

wedge shims. .015
addad to upper and
middle inner coil
wedge, .03 added to
lowar Inner coil wedge
and .010 added to
outer coll wedge.

Cne layer of .001 x
.375 bara kapton H
film with 50% ovarlap
surrounded by one
layer of 001 % .375
kapton LT film with
2290 on one skde buit

lap.

One layer of .001 x
.375 bare Apical NP
with 50% ovarlap
surrounded by one
layer of .001 x .375
Apical NP with Cryorad
adhasive on both sides
butt lap.

Cable Insulation -
Cutar Coils

One layer of .001 x
.375 bare Aplcal NP
with 50% ovarlap
surrounded by one
layer of .001 x .375
Apical NP with Cryorad
adhesive on both sides

One layer of .001 x
375 bare kapton H
film with 67% overlap
surrounded by one
layer of .001 x .375
kapten H film with
2280 on oné side with

One layer of .001 x
.375 bare kapton H
film with 50% ovarlap
surrounded by one
layer of .001 x .375
kapton LT film with
2290 on one side with

One layer of .001 x
375 bars Apical NP
with 50% overlap
surrounded by one
layer of .001 x 375
Apical NP with Cryorad
adhesive on both sides

ith 50% overlap with 0% overlap. 50% coverlap 500% overlap. with 50% overap.

Wedge Insulation ISame as colls. Sama as colls, Same as coils. Sama as colls. {Sama as colls.
Inner to Quter CoifExternal External External External Extarnal
Splice
End Part Developable Developable N/A N/A N/A
Configuration surface/grouped. surface/grouped.

“leration #1* “iteration ¥1"
End Part Mati. fG-10f Torlon G-104 Cryorad RTM N/A NiA N/A
End Key Design JAll two plece except |All 2 place except N/A N/A N/A

return end inner colls |return end outer coils

are one plece are one piece.
Collaring shims INo No No No No
Collaring shoe Yes Yes |Yes Yo Yas
Strip HeaterTyps |2 Sheldahl single All Sheldahl single None None None

slement, 2 Sheldahl element. 2 standard

tripie element. Coll 001 thick, 2 .0005

insulation modified to |thick. Coll insulation

mova sirip heaters one|modified to move sirip

layar closer 1o outer |heatars ane layer

colls closer 1o outer colls,

Beam Gauges None. Nene. None,

Coll Strain GaugosIBaam Gauges

Collar Matl. 90K Nitronic 40 90K Nitronic 40 {90K Nitronlc 40 90K Nitronlc 40 90K Nitronic 40
End Can Jeosi-T8 6061-T6
Aluminum/Collet style |Aluminum/Collet styls
Yoke Split Vertical Vertical N/A N/A N/A
Shell Strain Gauge) |N!A N/A
Harmonic Collared Warm Collared Warm None None Nane
Measuremants Yoked Warm, Yoked Warm,
Availabla Cold Cold
Cold Tested [es. Yes. No. No, No.
Notes Magnat bullt 10 test  |Magnet bullt 1o test  |Magnet used for Magnet used for Magnet used for
kapton Insulation Apical/Crycrad insulation studies only. [insulatlon studles only. |nsulatlon studies enaly.

system with adhesive
on both sldes as wall
as Torlon end parts.

Insulation system with
adhasive on boift sides
as well as Cryorad
/ATM end parts.

Potted and sectioned
afler assembly.

Potted and sectioned
after assembly.

Potted and seciloned
after assambly.
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