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REQUIREMENTS FOR THE SC DIPOLES

Main characteristics:

= Open midplane dipole to avoid deposition of the radiation from muon decay §=
= 10T of central field

= Rectangular aperture of 100 mm x 30 mm

Proposed solution:

Magnet design based on metal insulated =

30 mm [

HTS racetracks

APERTURE

A

100 mm
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Lorentz forces effect evaluation:
@) s mm
\\ This very simple model has the aim of evaluate the

stress associated to the Lorentz forces, not for the
dimensioning of the mechanical structure.

= |nfinitely rigid structure.

= Homogenous material for racetracks:
- E=150GPa’
c v=20.3

= Frictionless system.

1Value taken from “Electro-mechanical properties of REBCO coated conductors from various industrial manufacturers at 77 K, self-field and 4.2 K, 19 T”
https://iopscience.iop.org/article/10.1088/0953-2048/28/4/045011 ' =



https://iopscience.iop.org/article/10.1088/0953-2048/28/4/045011
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Lorentz forces effect evaluation:
CE’RW
\ This very simple model has the aim of evaluate the

J stress associated to the Lorentz forces, not for the

dimensioning of the mechanical structure.

= Infinitely rigid structure. )
= Homogenous material for racetracks:
- E=150GPa’

e v=20.3

= Frictionless system.

F. [kN/m] F, [kN/m] Peak o), [MPa]
1 140 150

1793
| —

3 1546 -2151 137
/ 284028 jgoc.os 359EH08  gagroe JI9EH0B  goor oo 10BEX09  1r6rs0 150E+09
Oy m [MPa]

tot 5009 -2418

1Value taken from “Electro-mechanical properties of REBCO coated conductors from various industrial manufacturers at 77 K, self-field and 4.2 K, 19 T”
https://iopscience.iop.org/article/10.1088/0953-2048/28/4/045011 =



https://iopscience.iop.org/article/10.1088/0953-2048/28/4/045011

STRESS MANAGEMENT STRATEGY @FT\I
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A 5 mm vertical sector splitting the racetracks into two
C\w was inserted to reduce the stress. The position of each

~7_ sector is the result of an optimization study.
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CERN
\ This very simple model has the aim of evaluate the

N .
stress associated to the Lorentz forces, not for the 46

dimensioning of the mechanical structure.

J [ 3 159
= Infinitely rigid structure.
= Homogenous material for racetracks: .
- E=150GPa’ 45 [j I | 2 . 160

e v=20.3

= Frictionless system.

F. [kN/m] F, [kN/m] Peak gy, [MPa]
1 799 24 95 76 77

1019
2 993 698  -93  -378 74 75 47 U I I I 1 [ 158
3 927 632  -418 -1797 72 71
28842.7 .184E+08 .368E+08 .552E+08 .767E+08
tot 5068 -2567 / .923E+07 .276E+08 .460E+08 .644E+08

oym [MPa]

1Value taken from “Electro-mechanical properties of REBCO coated conductors from various industrial manufacturers at 77 K, self-field and 4.2 K, 19 T”
https://iopscience.iop.org/article/10.1088/0953-2048/28/4/045011 =



https://iopscience.iop.org/article/10.1088/0953-2048/28/4/045011
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The new field homogeneity at x = 25 mm is about 0.058%.

B [T]

10.008

10.007

10.006

10.005

10.004

10.003

3 ALIGNED

INFN

Universita
di Genova

0 25 5

IJII|IIII|IILI|

|IIII|IIII[IILI| L1

higher path

lower path

7.5

10

12.5 15
X [mm]

17.5 20 22.5 25



2 ALIGNED INFN

International Universita
Sl Yriyersita
CE/RW Lorentz forces effect evaluation: N cond N rt N cond

\\ This very simple model has the aim of evaluate the

stress associated to the Lorentz forces, not for the F
dimensioning of the mechanical structure. 59 99

= Infinitely rigid structure. -

= Homogenous material for racetracks:
1
e E =150GPa |

« v=20.3 39 I i p 171

= Frictionless system.

I [ e ekt i
1 949 524 53 142 71 70

2 798 338 -144 -1525 61 61 43 I [ 167

3 1169 1140 -323 -1081 90 89

Oy M [M Pa]

1Value taken from “Electro-mechanical properties of REBCO coated conductors from various industrial manufacturers at 77 K, self-field and 4.2 K, 19 T”
https://iopscience.iop.org/article/10.1088/0953-2048/28/4/045011 =



https://iopscience.iop.org/article/10.1088/0953-2048/28/4/045011

Internatlonal
UON Collider
Collaboratlon

CERN The new field homogeneity at x = 25 mm is about 0.036%.
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/N Lorentz forces effect evaluation: N cond N rt N cond
CERN
\\_/ This very simple model has the aim of evaluate the { | B
stress associated to the Lorentz forces, not for the 51 | 155
dimensioning of the mechanical structure. —— '

= Infinitely rigid structure.

= Homogenous material for racetracks:
- E=150GPa’

« v=03 *
43 167
= Frictionless system.

T T
1 961 532 48 107 72 72

2 893 529  -209 -1547 69 69 44 [[ 1 ﬂ J 219

3 1044 1013 -290 -942 80 79

tot 4972 -2833 / 32852.1 965E+07 .193E+08 289E+08 .385E+08 481E+08 .577E+08 673E+08 .802E+08
Oy M [M Pa]

1Value taken from “Electro-mechanical properties of REBCO coated conductors from various industrial manufacturers at 77 K, self-field and 4.2 K, 19 T”
https://iopscience.iop.org/article/10.1088/0953-2048/28/4/045011



https://iopscience.iop.org/article/10.1088/0953-2048/28/4/045011
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CERN The new field homogeneity at x = 25 mm is about 0.030%. i
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To get an idea of what happens to the 46 [ J [23 159

mechanics using £ = 174 GPa a test was
done and the variation of the values is so
small that with the precision shown in the

| v ] {
tables the numbers do not change 45 ﬂ ] 2 l 160

F. [kN/m] F, [kN/m] Peak gy, [MPa]
1 799 24 95 76 77

1019
2 993 698 93  -378 74 75 47 [] I I |1 l 158
| : J
3 927 632  -418 -1797 72 71 t
tot 5068 2567 / 28844.4 923E+07 .184E+08 276E+08 .368E+08 460E+08 .552E+08 G44E+08 .767E+08
Oym [MPa]

1Value taken from “Electro-mechanical properties of REBCO coated conductors from various industrial manufacturers at 77 K, self-field and 4.2 K, 19 T”
https://iopscience.iop.org/article/10.1088/0953-2048/28/4/045011 =



https://iopscience.iop.org/article/10.1088/0953-2048/28/4/045011

