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Last configuration

collar keys
winding (stainless steel)
(E=7.5 GPa)
C-clamp
collars (stainless steel)
(Nitronic 40)
pins laminated iron

(stainless steel)
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Young modulus | thermal contraction magnetic
(G Pa) (103) permeability
1

winding 5.63
Nitronic 40 192 2.4 1.002
stainless steel 220 3.0 1.02

iron 200 1.8 BH curve*0.97
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force needed to close the
collars:

7516 N per collar (3 mm thick)

or

256 tons/m each side




NO FORCE is needed
to close the keys

collars are over-
closed by 45 um
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Closing of collars and keys:

Von Mises stress in the notch region
l
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Closing of iron shells and C-clamps:
main dimensions
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Closing of iron shells and C-clamps:
force needed to close the iron shells

force needed to close the
iron shells:

15692 N per iron shell
(6 mm thick)

or

267 tons/m each side
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Closing of iron shells and C-clamps:
force needed to insert the C-clamps
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C-clamps are shrink
fitted, so NO FORCE
is needed
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Closing of iron shells and C-clamps:
Von Mises stress at the end of the operation

145 MPa

(270 MPa
after collaring)

102 MPa

(194 MPa
after collaring)

fma

644 MPa

(1010 MPa
after collaring)

H 141 282 423 564;n.

71 211 352 493 644
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Cool-down to 4.2 K:
Von Mises stress

|
218 MPa

(145 MPa after
mechanical assembly)

179 MPa

(102 MPa after
mechanical assembly)

229 MPa

(335 MPa after
mechanical assembly)

713 MPa

(644 MPa after
mechanical assembly)

352 MPa
(310 MPa after
mechanical assembly)

v

H 156 312 468 624 =

78 234 390 546 713
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352 MPa







Energization @ 4.5 T:
Von Mises stress

|
2188 MPa@ 0 T

229 MPa @ 1.5T
3188 MPa @ 4.5T

179 MPa@ 0 T
180 MPa @ 1.5 T
M 167 MPa @ 4.5 T

229 MPa@ 0
2290 MPa @ 1.5 T
332 MPa @ 4.5 T

352 MPa@ 0 T M713MPa@ 0 T
354 MPa @ 1.5T Y720 MPa @ 1.5T

350MPa @ 4.5T 654MPa@4.5T
— 143 256 179 sz

12 214 357 500 654
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Maximum Minimum Average

LOADSTEP azimuthal azimuthal azimuthal
stress (MPa) | stress (MPa) | stress (MPa)
Collaring -36 -104 -74
Cool-down -17 -66 -46
Energization -7 -77 -50



LOADSTEP Inner distance
(um) (nm)

Collaring 182 59
Cool-down 30 1

Energization 9 1







10 mm




b3 for different hole dimensions
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b5 for different hole dimensions
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maghnetic field map

A =

peak field o

conductors:
N assaT

-53856 1.616

2.154 a2 ).
2.693
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250 T
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New iron hole proposal
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b3 for different hole dimensions

1.5

0.5

b3 (10" units)

.| —®— hole diameter = 60 mm, hole height = 190 mm
| ——hole diameter = 70 mm, hole height = 185 mm
1 —C—hole diameter = 80 mm, hole height = 180 mm
| ——hole diameter = 71 mm, hole height = 184.5 mm (eye shape)
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