
Uniformity and Inter-Filament Current Transfer in 
Twisted-Stack  Cables Comprised of Exfoliated 

YBCO Filaments

SlowaSolovyov, Saad Rabbani, Zachary Mendelson, Monan Ma,  and 
Paul Farrell 

Brookhaven Technology Group Inc., Stony Brook, NY 11794

www.brookhaventech.com

MEM 2018, June 17-20, Andong, Korea 1

Supported by:
Office of Science SBIR Phase I award # DE-SC0017797, Phase II award DE-SC0013856



Outline

ÁMotivation:
ÁSingle-filament magnets proven difficult to protect against burnout

ÁSubstrate prevents efficient current sharing

ÁMultifilamentary cable is far more expensive than a single tape

ÁNot compatible with epoxy impregnation

ÁOutline
ÁExoCableconcept

ÁFilament structure

ÁSlicing and cabling

ÁMechanical properties
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2G wire cable technologies

2Gwire stack BTGexfoliated filament stack

Buffer

Substrate

Sharingcurrentpath

Sharingcurrentpath

VEffectivecurrent sharingin exfoliated filament stacksallows for short current transfer
lengthanddefect-resistantcable
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BTG cabling/magnet winding process

5

Substrate YBCO deposition Transfer lamina soldering Exfoliation

Substrate re-cycling
AMSC

Protective silver Laser slicing Solder coating Cabling/winding Solder reflow

AMSC
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Test coil winding from the exfoliated filament 
cable
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Reel-to-reel laser slicing

Cabling

Coil winding Test coils

V 220 A at 77 K for 2.4 mm wide cable, coil level Ic
V 100 A at 77 K for 1 mm cable, short coupons



BTG filament, two directions for current sharing
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YBCO, Ag layer, 1.2 µm

Solder 10 µm

Copper 75 µm

Solder 5 µm

Current sharing directions



BTG ExoCable
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40AWGNichromewrap (flat tape in the future)

0.9 mm Nichrometape cladding

Superconductingfilament stack

Twistedcable

40AWGNichromewrap

1 mm

VEffectiveuseof conductor
VHighfill factor
VMechanicalstrength


