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Specification and 4 coils option cross-section

Aluminium Shell

-

B center 15T

% SS 85% / 77%

temperature 42K/19K

vertical
‘rectanqular’ usher
apperture 150x?00 ’
iron pole
inter-coil
length ~2m shim

titanium mid-plane horizontal pad
pole shim




4 coils option update
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Cable specification

outer
Cable data 42 turns coil
d_strand 1.1 mm 42 turns
inner
nu[nbe(; of an inter-coil 50 turns coil
strands .
shim titanium 2D Wi mid-plane
thickness 1.95 mm pole shim
width 26.2 mm
: : 44 turns
turn insulation
. 0.20 mm
thickness 44 turns
coil insulation 0.5 mm
thickness '
Inter-layer 0.5 mm 46 turns
insulation ' Tew
SC:Cu 1:1 urns
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4.2 K- 85% of the load line

Flux density in T Bore field (B): 14.98 T
00500 .
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1.9 K- 77% of the load line

Critical curve 1.9 K and load line | op 77.0%SSC = 14329.96 A ]
— Jc

— Joverall = 297.72 B = 19.39 Bap - aperture field (T) 14.98
600 1 — load line Bpk - Coil peak field (T) 15.25
—— Joverall_77.0%SSC = 229.24 B_77.0%SSC = 15.25
Bss - short sample - 4.2 K (T) 17.7
__ 500 -
P Bss - short sample - 1.9 K (T) 19.39
£
< 400 Operational current (kA) 14.332
I
§ Margin at 4.2 K 85%
o
3007 Margin at 1.9 K 77%
Horizontal Lorentz force (1/4) 14.62
200 - (MN/m)
Vertical Lorentz force (1/4) -7.98
100 . ; . ; . . (MN/m)
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Field quality

Magnetic flux density along the bore
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Contact pressure




4 coils - mech. analysis - contact pressure at
nominal field

15T -4.2K-85% of the LL

Tamiral fisld

Bonded contacts coils

ANSYS Release 1°
Puila ~2.1
PLOT" NO. 1
HNOBAL SOLJTION
STEF=3
SUB =1
TIME=3
CONTERES  (RVG)
DMX . aZAR-03
SMM ——_ 87 6F405
SMX =.7 68k+08
—.816I+08
= 7C714+08
—. 598E+08
LAGEE10S
LSTOE 108
ZHCEHGE
—._GUF408
—. 57T 0F4+07
5841407
L LO8+08

NI CHEENN

Outer coil average
contact pressure: - 20 MPa

Inner coil average
contact pressure: - 6.3 MPa

Horizontal key interference: 1.9 mm

Additional interference (outer coil): 0.2 mm




4 coils - mech. analysis - at cold and nominal
field - coil - seqv

42 K 15T -4.2K-85% of the LL

ANSYS Release 10 ANSYS Release 1°¢
Puilas "2 Puils "2.1
PLOT NO. 1 PLOT NO. 1
Z\JOI)AEJ_.ZSO_,J‘llQ[\' 4 stOL)%J_. SOLJTION
STEF= TEF=3
SR =1 OB =1
TIME=Z TIME=3
SEQV (7073} SEQV (757c)
= gogsgﬁrgphics g}gg;;e'__mr:aphics
AVRFS=MaL. AVRFS=Mal,
X =.001013 DX =, 9960
M =. 661 1+07 SMY =. 313140
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—
Coo_ down Iiciral fisld

Peak of 119 MPa of eqv stress Peak of 135 MPa of eqv stress




4 coils - mech. analysis - at cold and nominal
field - Ti pole - seqv

42 K 15T -4.2K-85% of the LL

ANS?S ?ngase 1¢ ﬁNSTS ?giTase 1¢
Buila ~2. Buila ~Q.7
PLOT MNO. 1 PLOT MO. 1
NODAL SOLJTION NODAL SOLJTION
STEFP=2 STEF=3

SUR —2 SUB =1

TIME= TIME=3

SEQV (A7G) SEQV {IVG)
PowerGrachics nge:Graphics
FFACET=] FACET=]
AVRFE=MaL AVRFE=aL )
DX =.46C1—-03 D =577 103
SMN =, £4815+07 SMW =, 5C3L+07
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L83GE 108
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Cool down Iiairal fisld

Peak of 713 MPa of eqv stress Yield is about 1450 MPa
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4 coils - mech. analysis - at cold and nominal
field - Ti pole - s

42 K 15T -4.2K-85% of the LL

ANSYS Release 16 ANS‘]{S 1’% Tase 1¢
Buila “Q.1 Buila ~Q.7
PLOT MNO. 1 PLOT MO. 1
NODAL SOLJTION NODAL SOLJTION
STEFP=2 STEF=3

SR =1 o S0 =1

TIME=2 - TIME=3

S1 (A7G) 51 {IVG)
PowerGrachics PowerGrachics
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DMX =.5711.-03

DM =, 460103 =.5771-02
S =, 7420405

SMY =687 [+08
d
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Cooo dovn Femiral field

Peak of 142 MPa of max principal stress
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4 colls - mech. analysis

Room temperature / cooling

down /15T

Inner coil 59/90/112

Outer caoll 83/119/134

Iron pole (S1) 12 /13 /166
Horizontal pad (S1) 172 /178 /179
Vertical pad (S1) 167 /109 / 101
Yoke (S1) 151/ 154 / 166
titanium pole (Von Mises) 365/671/713
Shell (Azimuthal) 184 / 281 / 283
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Detachable poles




4 coils - mech. analysis - contact pressure at
nominal field vs gap of the detachable solution

15T -4.2K-85% of the LL

average
contact

iy |

\

Inner coil

average
contact (
pressure:
- 6.3 MPa

Tamiral fisld
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Bonded contacts coils

|

ANSYS Release 1°

Outer coil ruiis "o

PLOT NO. 1
NOBAL SOLJTION
B=3

SUB =1

pressure: an - icrios
- 20 MPa

SMK =7 68h+08

. _CGCon08
= " gedEon
o .A88EI08

LSIGE 108
= CZicEos
G847

-7 68105

Horizontal key
interference: 1.9 mm

Additional interference
(outer coil): 0.2 mm

15T -4.2K-85% of the LL

ANSYS Release 10
— Buila ~2.1
PLOT NO. 1
g%%%LHSOJJ110R
Outer SR =
i)
- CONTEE (VG
average gap: 555 5

0.09 mMm X =—343|-—u4

Inner average
gap: 0.1 mm

Sliding contacts coils




4 coils - mech. analysis - at cold - coil - seqv

Bonded coils Detachable poles
ANMSYS Release 10 AMNSYS Release 1°
Puils "9.01 Buils "901
PLOI NO. 1 PLOI NO. 1
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Cool dovm Coo_ down

Peak of 119 MPa of eqv stress Peak of 116 MPa of eqv stress




4 coils - mech. analysis - at nominal field - coll -
seqv

Bonded coils Detachable poles

ANMSYS Release 10 ANSYS Release 10
Buila ~9.1 Puila "9l
PLOT NO. 1 PLOT NO. 1
NOBAL SOLJLLION d NOBaL SOLJILON
SE[% =3 SLTIEP 3
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Peak of 135 MPa of eqv stress Peak of 149 MPa of eqv stress
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