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Outline

Motivation:

ASinglefilament magnets proven difficult to protect against burnout
ASubstrate prevents efficient current sharing

AMultifilamentary cable is far more expensive than a single tape
ANot compatible with epoxy impregnation

Outline
AExoCableoncept
AFilament structure
ASlicing and cabling
AMechanical properties
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About Brookhaven Technology Group

A Located in Stony Brook
A University incubator

A 3 employees and 2 interns

A Doing HTS research since 20
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2G wire cable technologies

2Gwire stack BTGexfoliated filament stack

Sharingcurrent pat

Buffer =———

Substrate —

Effective current sharingin exfoliated filament stacksallows for short current transfer

length and defect-resistantcable
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BTG cabling/magnet winding process

Substrate YBCO deposition Transfer lamina soldering Exfoliation

i

Substrate recycling

Protective silver | Laser slicing Solder coating  Cabling/winding  Solder reflow

AMSC E% » >
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Test coil winding from the exfoliated filament
cable

Reelto-reel laser slicing
Coil winding Test coils

3 3" coils, 5 m of cable each
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Voltage, V(V)
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V 220 A at 77 K for 2.4 mm wide cable, coil lelel >\'\Fﬂ
V 100 A at 77 K for 1. mm cable, short coupons =4 0 100

Current, I (A)
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BTG filament, two directions for current sharing

YBCO, Ag layer, 1.2 ui

Solder 10 pm

— Copper 75 um

-~ — Solder 5 MM
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Mag= 400X 10 pm WD = 4.8 mm EHT = 5.00 kV Signal A = SE2 ThINC
Aperture Size = 60.00 pm — infensDuo Grid= 0V THERMOMRCHANICAL E IMAGING
NANDSCALE CHARACTERIZATION

Noise Reduction = Line Avg Date :18 Apr 2018 FIB imaging = SEM FIB Probe = 30kV:50pA ref T RTONV AR AR e
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BTG ExoCable

40 AWGNichromewrap (flat tape in the future)

0.9 mm Nichrometape cladding

Mag= 23X
Aparture Size = 60.00 jun
Pinise Reduction = Line g

Sianet A = SE2
InfensDue Grid = 0V
FI0 Imaging = SEM D Froba = J0AV:50pA ref

200 g
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Dt ;2 Mar 2018

WD = 50w EHT = 5,00 BV
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Effectiveuseof conductor
Highfill factor
Mechanicalstrength

Superconductindilament stac
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40 AWGNichromewrap

Twistedcable
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