Big Magnet Designs

V.V. Kashikhin



Magnetic tunnel designs
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1 m iron wall thickness.
~2 T peak field in the iron.
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|IB| In XZ cross-section
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Much better field uniformity with iron



- In the middle/end turns

Without iron With iron
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4.0} 40
2.0} 20
0 0 1 1 1 D D 1 1 1
Local X coord 7.525 2.32535295 -6.0878528 -6.087853 2.3253526 7.925 Local X coord 71.525 2.32535295 -6.0878528 -6.087853 2.3253526 7.925
Local Y coord 0.0 7.15670026 4.42308414 -4.4230838 -7.1567004 -3.663E-07 Local ¥ coord 0.0 7.156700286 4.42308414 -4 4230838 -7.1567004 -3.663E-07
Local Z coord 0.0 0.0 0.0 0.0 0.0 3.7616E-39 Local Z coord 0.0 0.0 0.0 0.0 0.0 3.7616E-39
Component BX*50, Integral = 648.049038909199 : Fr middle, kN/m Companent BX*50, Integral = 731.458954568028 ; Fr middle, kN/m
__ Component: BX*50, Integral = 366,985466456878 : Fr end, kN/m Component: BX*50, Integral = 557.018385603391 : Frend, kN/m
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Similar force level in both cases



. In the end turn

Without iron
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PRODLEM DATA
7 eoaductons

Liseal Coardinatis

0.0

Local X coord 7.525 232535285 -6.0878528 -6.087853 2.3253526

Local ¥ coord 0.0 7.15670026 4.42308414 -4.4230838 -7.1567004
Local Z coord 7.49 7.49 7.49 7.49 7.49

Companent; (Y*BY+Z'BZ)/SQRT(Y**2+£**2)*50, Integral = 1611.9546810125 ; Fx end, kKN/m
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With iron
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PRODLEM DATA

Liscal Coordinates
Origen 0.0, 20,08
Lol #v2 « Global VX

0.0
Local X coord 7.525
Local ¥ coord 0.0
Local Z coord 7.49

232535285
7.15670026
7.49

-6.0878528
4.42308414
7.49

-6.087853
-4.4230838
7.49

2.3253526 7.525
-7.1567004 -3.663E-07
7.49 7.49

Compaonent; (Y*BY+Z'BZ)/SQRT(Y**2+Z**2)*50, Integral = 1090.00509495307 : Fx end, kKN/m
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The largest force component => drives the mechanical
design. ~60% lower force with iron.



Parameters

PARAMETER  UNIT _DESIGN _
No 1ron With 1ron

Isolenoid MA 7.5

Niums/Solenoid 150

liurn kA 50

Blaverage 1IN XZ T 0.483 0.586
Wiotal GJ 2.11 2.75
I—total H 1.69 2.20
F, maximum kN/m 15.6 15.7
F maximum KN/m 49.2 31.1




