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Abstract
HTS Conductor on Round Core (CORC®) cabling concept allows cables to be manufactured with round formers as small as two to five millimetres in diameter. CORC® consist of several layers of helical tapes wound around a central metallic core in an alternating fashion.. A detailed Finite Element modeling of REBCO tape strain state is
done to analyze mechanical behavior CORC cables and wires supported by experiments. Current sharing of REBCO tapes through the copper core is investigated with a simple electrical network model and experiments. Also, another electrical network model is created to study the effects of degraded spots in the tape and visualize the
strained tape’s current flow.

Conclusions
• A detailed CORC® FE model is built, and a first validation is done based on experimental data reaching qualitative agreement.

• Mode of failure in CORC cable is by combination of tensile strain damage and kinking, similar to hard-way bending of REBCO tapes.

• Contact resistance between tapes reduces with CORC bending and saturates below 80 mm bend diameter. 

• Electrical network model can be used to visualize the current flow and potential distribution in CORC cable under mechanical loads.

• Placement of voltage taps in experiments matters significantly in case of local damage, a 10% Ic variation can be observed at ~50 cm away from the local damage. 

CORC FEM modeling

CORC FEM model developed based on validated REBCO tape model.

Strain components  in 
the tape after winding

Steps in CORC 
bending FE model

Critical strain criteria

Maximum strain value 
exceeds 0.45% 

CORC bending experiments

Current conduction through copper 
core influences the results

Sample length – 33 cm

Insulated and un-insulated samples

• Bending at room temperature

• Ic measured in liquid N2 bath

• 10 μV/m criterion for Ic

• 4 voltage taps 

Experimental setup

• Spring probes with point heads attached to the CORC 
bending setup

• At distances as small as ~1 mm 

• At multiple locations across the width and length of the tape

Local potential distribution in REBCO tapes

Contact tip for 
voltage 

measurement

3D printed 
assembly

• The potential distribution variation in the longitudinal 
direction predicted in the model was verified by 
experiments.

• Difference between model and experimental result 
might be the due to model’s discreet nature 

• The placements of voltage taps along longitudinal 
direction matters significantly for Ic measurements on 
REBCO tapes where the critical strain is exceeded.

Tape strain in CORC bending

Bend radius = 15 mm

Critical strain in the tape edges reaches critical 
value first and then propagates towards the center 

2.5 mm core diameter | 2 mm wide tape  
SCS2030 | Winding angle 45 deg

Kink

Extracted tapes showing periodic kinks
High compressive strain in the tape leading to 

damage by kink formation 

Strain distribution at higher friction 
coefficient is similar to hard-way 
plane bending of REBCO tape 

Contact resistance remains unaffected by the 
cooldown cycle irrespective of the lubrication type

3.2 mm core diameter 2 REBCO tapes of 3.03 mm width

CORC contact resistance experiments and modeling

Contact resistance decreases with bending 
diameter but saturates below 80 mm

Contact resistance variation along CORC cable length  
Network model

Experimental setup for 
contact resistance between 
two tapes in CORC cable 

Electrical 
network model 

FEM Strain profile over 
tape after bending
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Critical current vs. distance from the damage

Voltage tap placement on the REBCO tape

FEM model combined electric network model to visualize the current flow and potential 
distribution in REBCO tape 

FEM comparison
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