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Abstract
A CORC® cable or wire is composed of several layers of helically wound HTS tapes on a round core with the winding direction reversed in each successive layer. 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.

Conclusions
• Flexibility of simplified CORC configurations, measurement of local voltage over the tape width and length and impact of lubrication on contact resistance are being studied.
• A detailed CORC® FE model is built and a validations are ongoing based on experimental data reaching qualitative agreement.
• Mode of failure in CORC cable is by combination of local tensile strain damage and kinking (compressive strain), similar to hard-way bending of REBCO tapes.
• Cooldown cycles influences the current sharing between REBCO tapes through the copper core in lubricated CORC cable.

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 tensile strain 

criterion0.45% 

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 

CORC contact resistance experiments and modeling

FEM Strain profile over 
tape after bending

Computed Ic with strain 
integrated over length 

and width of tape

[1]

Ic ℇ /Ic ℇ𝑚𝑚 = 1 − 𝑎𝑎|ℇ − ℇ𝑚𝑚|2.18

Critical current dependence of strain in REBCO tapes
Uniaxial strain dependence 

on critical current of 
REBCO tape is used to 

calculate IC of CORC from 
integrated strain over tape 

volume  
[1] D C van der Laan et al 2011 Supercond. 
Sci. Technol. 24 115010

IC increases marginally as 
coefficient of friction 

approaches one

Modified experimental setup 

• Able to measure in the width as 
well as in the length of the tape

• At distances of 1 mm 

• At multiple locations within 1 
twist pitch

Measuring local voltage across tape width and length

Change in position of voltage 
taps even over 1 mm causes 
change in measured voltage

Contact tip for 
voltage 

measurement

Non linear V-I curve in the 
initial cooldown cycles  | 

contact resistance seems to 
saturates with cooldown 

cycles on lubricated samples 

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 kinksHigh 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 

FEM comparison
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