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Ot:SlGN AND PERFORMANCE OF 40 MM, 6.S T, COLLARED, COLD-IRON MODEL MAGNETS" 

C. Pet.en, W. Gilbert, W. 

Model 
Lawrence Be.1rkelev 

for the main Mt\dir10 "''"'""'''""' 
this series of 

be COITIPlll:liU:IU 

with "'"'''"'""'· 
Cl and C2 

The im1ide diameter of the magnet is 
.574 inches (40 which 111 the same as for 

the SSC itself. overall of the magnet is 
41 inches and the straight. llection Is lnchlli!ll. The er11::l1 of 
the c0Ut1 are flared for ease of 

The cron section mwn in 
SSC reference dlli!lllgn D. lt cgmu.11w 
inner layer and a one 
stieeu Insulation cetweEm 
mliiuu11u1Jn from coH t.o collars. 

Direct.or, Office of 
Energy and Nuclear 

U.S. of 

-! 

inner 

Outer 

and C. Taylor 

:n strands of a.OllS inch dia. NbTi 
l.} Cu to S.C., l.68" i.:1111ts1:J:ine 

30 strands of 0.0255 inch dia. NbTi wire, 
1.8 Cu to 1.24'" 1< .. ,,..,,~,.... 

shows the aluminum coUan used ln model C and 
C:5. 11talnleu steel coUara were used in model C2. 
Table l:.abulat.e111 collar de111Cdptlon. The collars are 
auembled Into 6 inch collar held with 
o. 25 inch diameter on each 
side lock coU 
a111embly. model11. 

Model Collar Collar F abricatlon 
No. Mat'l Met.hod 

C- & 7075-T6 0.955111. 0.125111. N.C. 
C-l Aluminum m~lned 

C-2 Nltronlc 40 ll.588111. 0.065 in. Luer cut 
S.S. 

A .. cold'" iron ol' the collared 
coU and flu1€ The machined 
blocks in 28 center 11eCtlon are Iron and the 
blocks at the ends are aluminum. The 
are pinned stainless 11t.eel and 
bottom yoke11 auembUea are bolted wlth 
tie rod!!. 

·---



This shape also is very suited for the coU 
process. Without additional clamping or the 
ends hold this "tilted" cone In other cable 

This minimizes motion and of the 
and curing. Thia 

coils additional turn to turn 
in ends. No electrical shorts in 

construction and of } modeb. Finally, 
gentle Qf cable the ends permits the 
assembled to be relatively free of out. of position and 
poorly clamped strands. 

Prior t.o coU the Inner and outer cable were 
each accurately For thee init.lal model1, 
correc:Uon "llhima" of NEMA C- l Wlllflll thllln in the 
con winding t.o for rHI size and to 
maintain correct of each conduct.or block. The 
cable is wound onto forms. At the ends, it makes 
a turn around a NEMA G-10 pole The coUs are 
comi:>res!IEICI and heated ln a curing at and 

tor about one hour. The conductor in ends Is 
compressed at the but oot toward the 
m,.,.,,...u center. After each coU with 

end measured under 
modulus Its first compression cycle 
between the Inner and outer coils 
was 1.18 ic psi, re11P11Ctiveiy. 

The four cured coils were assembled onto a co111a1>1u::ms 
,..,, ... ., ... n11v mandrel. Thlll coU ends were with 

conical end form. Thia form al1e 
The coil ends were hlllid down 

lnch thl.ck Kevlar brai.d. Teflon 
was butt over each entire 

•rx""'"'"'° the Formed in11.1lation piece111 were 
over each to and coil to 

ground insulation. The at the 
magnet One difference between the 
three constructed was the thickness of 
between !Vlodel C-1 and C-l had no 
layers model C-2 had ll.l::U 5 Inch of 

,...,._,.,... that the between of model 
cm1trilbult.ed to lu loss of prestren upon 

ls released and 
the coil pressure 

after collaring are mwn in 

ls transferred to the yoke 

assembly. A tapered insulator is over the coU ends. 
the the end aluminum yoke blocks and tie rods 
provide the force to ""'"""''=~· the coil ends. The 

biock11 center section 
the collared coU t.o the center 

any clamping. AU coll t.o coil splices are made 
<>vhu•n2l to the magnet end11. 

were 
with strain 
calibrated 
found to 
to the other layer. 

2 l"l.ACElll 

Al.IJMINUM GAGE 81.0CK 

BRAH GAGE HOl.DiR 
2 Pl.ACH 

MODIFIED COLI.AA PU TIH 

TEMP. COMPENSATING 
8TRAllll GAGE 2 Pl.ACES 

to 
uses a cantilevered beam with 4 
with the 4 CPI'11 was et 
caUbratlon. A second test that the CPl's accurately 

the thermal contract.I.on of a mock aluminum collar 
'""Ital i!J!!!<'I in the 

Collar defiecUons are summarized in Table for 
,. .. ..,~mn,1v and cooldown and m Tabla for deflectiom 



Tabla III 

Values are in collar diameters x 0.00! Inch and 
are positive for ...,,.,.,,,,.,.,,,u., diameter. 

Model' 
&Collar 
Type 

I~ 

14 

13 

1a 

'i II ca. 
~ ... Iii 

~ 
G. ... 
"" "" ' !5 .. .. ... 
111: 

' L 

cl 
0 ' u 

4 

3 

0 

4 

309 

Undeflected 
coUar 

Collared 

Table IV 

Collared 

in coUar diameters x 0.00 I inch and 
1nc,l'e•1s1r1a diameter. Values in () are 

Camps. 

Vert. ll 

......... _ 
MODEi.: C2 

ioo ll!J 

TEIWEllA 'l'i.lf!E 00 

Model Cl and C2 Coil Pressure Cooldown 

5 

MODEi. Cl 

Oll'fl!l& l.A11'!11$ ---

111111111111.AWl!ll IU 

CllllllNC:llllGUUllll,. Q 

Model C 1 CoU Preuure 

behavior of Model Cl 11 llhown In 6. 
oocuned at 5.1 tesla and 6.1 tea!a wu 
fourth quench. which h1 a rather good 

training curve. The was warmed to room-
1:.emperal:ure and rooooled 4.4 wa1 rewmed. 
Some ol' the memory wa1 lost. In to 8 
tesla was very rapid. Short wu 
achieved. 

of Model C2 was 5.5 teida on the 
first and 6.0 teala on the This data wu 
taken a short with a more e>iten11l11e tall: 
program underway. 

m•mn1•u .. - magnetic fields were meuured with Ol.lf 

coil system. Both the fielda from 
effect.I agree 

6 Model Cl and C2 




