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Motivation: Large Magnet cables 
The goal:  

equal-distribution of the 

current in the wires of a strand 
Transposition 

CORC Roebel 

Twisted stacks Helicoidal  

 

We are proposing a new model for a twisted wire!!!! 

Larger amount of tape 

Not fully transposed  
Complex manufacturing 

Not fully transposed  
Not fully transposed  



Objectives 

 General  

To simulate a stacked twisted wire cable  

(under development) 

  

 In this work 

To present a model for one coated 

conductor submitted to torsion 



Twisted coated conductor 

compression expansion 

Buckling! section 

Jc depends on the strain. How it affects the current distribution? 



3D Mechanichal FEM 

2.1º/mm 1.8º/mm 

1.4 º/mm 



Twisted wires: idea 

Jc as a function of the strain (exp.), [1]  

Strain as a function of the 

position and pitch (3D FEM) 
Commercial program,  

H formulation 

To obtain the current density in a 

HTS under torsion 

Jc (x, pitch) 

[1] D. C. van der Laan, et al., IEEE Trans. on Appl. Supercond., vol. 22 (1), pp.1-7, Feb., art. no. 8400707, 2012. 



The H formulation (2D) 

zz JE  

),,( pitchxBJJ cz 

2G wire 

Air 

x 

y 

z 



The Boundary Condictions 

Coated Conductor 

Air 

[2] R. Brambilla1, F. Grilli and L. Martini, Supercond. Sci. Technol. 20 (2007) 16–24. 

Edge Elements [2] 



Studied cases 

T = 77 K 

Ic = 400 A 

Jc = 3.33 x 108 A/m2  

n = 31 

w =12 mm  

  h = 100 µm  
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Twisted wires: limitation 

Simplifications assumed here: 

3D   2D 





Results: Jc/Jc0, Pitch = 0º/mm 
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Results: Jc/Jc0, Pitch = 1.4º/mm 
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Results: Jc/Jc0, Pitch = 1.8º/mm 
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Results: Jc/Jc0, Pitch = 2.1º/mm 
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Results: 0.25 Ic 

Pitch = 0.0/mm 

 

Pitch = 1.4º/mm 

 

Pitch = 1.8º/mm 

 

Pitch = 2.1º/mm 
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Results: 0.5 Ic 

Pitch = 0.0/mm 
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Results: 0.75 Ic 

Pitch = 0.0/mm 

 

Pitch = 1.4º/mm 

 

Pitch = 1.8º/mm 

 

Pitch = 2.1º/mm 
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Results: Ic 

Pitch = 0.0/mm 
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Results: 0.25 Ic 
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2G wire 



Results: 0.5 Ic 
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Results: 0.75 Ic 
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Results: Ic 
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Final Considerations 

• A new method to simulate twisted wires in 2D was 

presented 

 

• A Jc variation in the wire was observed as the pitch was 

changed 

 

• The validation of this model is under development 

 

• The model should be applied as a first study to the 

design of a twisted cable, since it is fast to solve and 

easy to implement  

 



Thank you  

for your attention! 


