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Abstract
CORC® cables or wires are composed of helical wound HTS REBCO tapes in multiple layers with high flexibility. In this study, starting with the cabling process, the deformation of the tape and the initial contact force distribution between the tape and the core are described. Then axial tensile loading of the CORC® is simulated and

compared with the experimental curve including its critical current degradation. The results describe the interaction between tape and core that occurs during the tensile loading. The tape and the core are extruded and friction is generated, directly causing critical current degradation. The developed analytical and FE models can predict the

mechanical and electrical properties of CORC® cables.

Conclusions

• The contact behavior of CORC® cable is studied in FE model and theoretical method.

• A CORC® axial tensile model was built. The tape strain, normal contact stress and friction force were calculated.

• The electromagnetic analysis model of CORC® cable considering the tape deformation and interlayer contact during cabling process, cooling process 

and axial tensile loading process was established. The validations are ongoing.

CORC cabling process
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Cooling process

𝜀𝑐𝑜𝑜𝑙𝑖𝑛𝑔 = 𝛼(𝑇 − 𝑇0)

𝛼𝑐𝑜𝑝𝑝𝑒𝑟 𝑐𝑜𝑟𝑒 17.7e-6 1/K

𝛼𝐻𝑇𝑆−𝑡𝑎𝑝𝑒 13e-6 1/K

𝑇 77 K

𝑇0 293.15 K
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Approximate average contact 
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Edge Lifting affects depth of 
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Linear hardening 

model
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Idea plastic model
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Multilayer CORC cabling process

Tape thickness t [mm]

Tape Width w [mm]

Core radius r [mm]

Winding angle 𝜶 [°]

Tape Tension F [N]

Contact pressure define(MPa)𝒑𝒌

Apply contact pressure(Pa)𝑷𝒊

Tape selection

Winding method
𝒑𝒌

Tension model considering Initial Contact 

0 MPa initial contact pressure

5 MPa initial contact pressure

Theory of CORC tension process

Approximated as:  𝜀𝑡𝑎𝑝𝑒 = 𝜀𝑐𝑎𝑏𝑙𝑒 (sin
2 𝛼 − 𝜈 cos2 𝛼)

Helical angle (r=1.29 mm, w=2 mm, 𝜇=0.3, 𝜈=0.3, 𝜀𝑐𝑎𝑏𝑙𝑒 = 1%)

𝑝 = 𝜎𝑡𝑎𝑝𝑒 ∗ 𝜌 = 𝐸𝐴𝜀𝑡𝑎𝑝𝑒 ∗ 𝜌𝜀𝑡𝑎𝑝𝑒 = 𝜀𝑐𝑎𝑏𝑙𝑒 (sin
2 𝛼 − 𝜈 cos2 𝛼)

Friction force

1. The friction is the largest at the edge 

and the least in the middle.

2. The direction of friction is different 

from the tape axis.

3D T-A method for CORC tension 

process consider contact behavior
Step-1 solid:

Calculate the overall strain of the cable

Step-2 shell: 

Calculate the strain in the REBCO layer 

Step-3 T-A

Calculate the critical current, current 

distribution, magnetic field, AC loss 

and other electric behavior

1. T-formulation 2. A-formulation

Base equation

3. Power law 𝐽𝑐(𝜀) = 𝐽𝑐0 ∗ 𝑃(𝜀)

4. AC & DC applied current 

and magnetic field 

𝐼𝑎𝑝𝑝𝑙𝑦 = 𝐼0 sin(2𝜋𝑓𝑡)

𝐵𝑎𝑝𝑝𝑙𝑦 = 𝐵0 sin(2𝜋𝑓𝑡)
AC DC

𝐼𝑎𝑝𝑝𝑙𝑦 = 𝐼0 r(𝑡)

𝐵𝑎𝑝𝑝𝑙𝑦 = 𝐵0 sin(2𝜋𝑓𝑡)

Case 1. When there is no background magnetic field, only DC transport current.

Transport current distribution [A/m2]
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Critical current degradation Jc/Jc0 [1]

2-layers tensile CORC results (cable strain: 1%, winding angle：45°-45°, core radius：1.29 mm)

Step-1 solid

Tape axial strain 

Step-2 shell

REBCO axial strain

Case 2. When there is no transport current, only the current  generated by the background magnet.


