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3D structure - some details
3D

D. Martins Araujo, May 8 2020
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Coils - mech. analysis - S,EQV

Room temperature At cold 15 T

D. Martins Araujo, May 8 2020

S,EQV at CD

132 MPa
S,EQV at NF

159 MPa
S,EQV at RT

74 MPa

Bonded contact assumption between coils and poles
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Contact pressure - mech. analysis

Room temperature At cold 15 T

D. Martins Araujo, May 8 2020

Hard-way bend

−7.6/ − 11.5 MPa
Ramp

−19.7/ − 19.2 MPa
Straight section

−10.6/ − 4.1 MPa

Respecting the criterium of a maximum of 20 MPa on average 15 T

Easy-way bend

−18.5/ − 16.3 MPa

inner / outer coils
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Iron pole and pads - mech. analysis - S,1

D. Martins Araujo, May 8 2020

15 T

At cold

Iron pole Horizontal pad Vertical pad

Maximum principal stress at cold of 257 MPa
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Iron yoke and Ti pole - mech. analysis

D. Martins Araujo, May 8 2020

15 T

At cold

Iron yoke Ti pole Ti pole

Yoke maximum principal stress at cold of 300 MPa Ti pole maximum eqv stress: 862 MPa
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Shell and wedge - mech. analysis

D. Martins Araujo, May 8 2020

15 T

At cold

Shell Wedge

Shell max azimuthal stress of 248 MPa Wedge maximum principal stress of 381 MPa

Wedge
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Rod and end-plate - mech. analysis

D. Martins Araujo, May 8 2020

15 T

At cold

Rod

Rod max principal stress of 667 MPa End-plate maximum principal stress of 811 MPa

End-plate
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Specification and 4 coils option cross-section

Yoke

horizontal pad

vertical 
pusher 

iron pole

Aluminium Shell

titanium  
pole

Goal

B center 15 T

% SS 85%

temperature 4.2 K

apperture ‘rectangular’ 
150x100

length ~ 2 m

I_nom 14.74 kA mid-plane 
 shim

spacer

D. Martins Araujo, May 8 2020
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Cable specification

Cable data

d_strand 1.1 mm

number of strands 44

thickness 1.95 mm

width 26.2 mm
turn insulation 

thickness 0.15 / 0.20 mm

min coil insulation 
thickness 0.5 mm

Inter-layer 
insulation 0.5 mm

SC:Cu 1:1

inner 
coil 

outer 
coil 

50 turns

50 turns

42 turns

42 turns

rails

boat

iron  
pole

titanium  
pole

mid-plane 
 shim

spacer

D. Martins Araujo, May 8 2020
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4.2 K -  85% of the load line

Bore field (B): 14.92 T 

Max coil field (B): 15.19 T

D. Martins Araujo, May 8 2020

B field in T


