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collar thickness: 30 mm
operative current: 8924 A
Bpeak: 49T
b3 = 0.09u. b5 = 0.10 u.
b7 = 0.40u. b9 = 0.48 u.
bll= 0.95u. Dbl3=-1.14u.
temperature margin
(Roxie) 0.98 K
Lorentz forces:
Fx=+0.68 MN
Fy=-0.30 MN
block #1 = block #2 | block #3 = block #4 @ block #5
0.11459 @ 32.0753 @ 52.2079 @ 62.5962 @ 73.9214
o o) 25.9687 @ 55.9759 @ 64.0005 | 70.0001




Thermal

Young modulus )
(GPa) contraction
(4.2 K to 295 K)

Stainless steel 192 2.4-10°3

Insulated conductor 7.5 5.63-103

Wedges (G11) 25.5 2.47-103
Kapton 3

(ground insulation) 2: 910




bare conductor

short side thickness (h,) 1.362 mm
wide side thickness (h,,) 1.598 mm
width (L) 15.10 mm
keystoning angle (9) 0°.4477
Insulation

radial thickness (s,) 125 um
azimuthal thickness (s,) 98 um
iInsulated average thickness (H,,) 1.676 mm







assuming the

same Younq
modulus for the

bare conductor

conductor:
~ d(50 MPa)
d(0 MPa) = ,_ 50 MPa
ECond.

short side thickness (h,) 1.371 mm
wide side thickness (h,,) 1.609 mm
width (L) 15.10 mm
Insulation

radial thickness (s,) 125 um
azimuthal thickness (s,) 98.65 um
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Nitronic40 has a vield stress of 900 MPa

collaring cool-down energization

0 .333E+08 .667E+08 I.100E+O9 .133E+09
.167E+08 .500E+08 .833E+08 .117E+09 .150E+09




collaring cool-down energization
c...=50 MPa c...=51.5 MPa

ave ave

.871E+07 .341E+08 .596E+08 1.85OE+08 .110E+09
.214E+08 .469E+08 .723E+08 .977E+08 .123E+09




collaring cool-down energization

-.125E+09 -.973E+08 -.695E+08 —.417E+08 -.139E+08
-.111E+09 —-.834E4+08 —-.556E+08 -.278E+08 0
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Effect of thermal contraction

@ resulting conductor dimensions (@4.5K and 50 MPa)

h, = 1.355 mm sx=124.37 pm
h, = 1.590 mm Sy=97.55 um
L =15.04 mm

the results have been averaged on all the conductors
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Magnetic optimization
(using the conductor dimensions @ 4.5 K and 50 MPa)

block #1 block #2 block #3 block #4 block #5
¢ 0.1146 31.1083 52.4416 62.4008 73.5226
o 0 35.0680 54.1998 63.2798 74.4016

harmonics:

b3=0.20 09=0.85
b5=0.23 bl1=1.71
b7=0.76 b13=-1.17
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Recalculated warm angles
Fp=0.99083, Fa=0.99346)

block #1 block #2 Dblock #3 block #4  block #5
¢ 0.1146 31.3962 52.9269 62.9783 74.2030
o 0 35.2989 545566 63.6964 74.8914
harmonics @ 50 MPa, 4.5 Kand O T:
b3=-0.49 b9=0.97

b5=-0.62 b11=1.79
b7=0.11 p13=-1.13
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Variation of b;: effect of collar thickness
(keeping the same iron radius)

AUX=+87 um £
—C—Ab3 (0T to 4.AUY:-84 um

}UY

“ /4
AUX=+204 um| ;/’ﬁ AUX=+126 pm ‘
AUY=-182 um,/ AUY=-117 pm
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Possible magnetic optimization

(25 mm thick collar)
(using the conductor dimensions @ 4.5 K and 50 MPa)

block #1 block #2 block #3 block #4 block #5
¢ 0.1146 31.1016 52.3954 62.4748 73.3947
o 0 35.0614 54.1515 63.3538 74.2736

harmonics:

b3=0.15 09=0.84
b5=0.15 b1l1=1.72
b7=0.66 b13=-1.22

1I=8653 A (-3%), Bpeak=4.9 T, AT(roxie)=1.025 K
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Nitronic40 has a vield stress of 900 MPa

collaring cool-down energization
_ | .
.556E+08 .111FE+09 .167E+09 L222E+09
.278E+08 .833E+08 .139E+09 .194E4+09 .250E+09



collaring cool-down energization
c...=72 MPa c...=49 MPa c...=49 MPa

ave ave ave

/" [/ /"

.852E+07 .360E+08 .635E+08 1.910E+08 .119E+09
.223E+08 .498E+08 .773E+08 .105E+09 .132E+09










harmonics as function of field

(no holes In the iron)
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non linear iron with 1 hole (1/2 symmetry)
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harmonics as function of field
(hole height=150 mm, hole diameter=60 mm)
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