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Introduction Model and Results
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Finite Element Model was custom built for simulation and

CORC (ConductorOn Round Core) is the youngestHTS cable _ <l
evaluationof the newjoints.

technology CORCis a flexible roundcablefeaturingmanylayers

v
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of ReBCOtapeswvoundonathin core The model:
- solves a resistance network for linear and nonlinear
CORC type HTS cablesare pursuedoy CERN for applicationin resistance

future detectorand acceleratormagnets Key issueis the design
and qualification of joints. The challengeis to minimize the - variesthemachinedsectiondan thecasing
resistancan high currentcablejoints with a growing numberof - variesthelengthof thejoint andlengthof thecable

layers ‘ ' " We havea 12 m long CORC cablewith 38 tapesin 12 layers w

The model usesthe geometryof this cablein the simulations | |
Simulatedjoints are outsidefield and hasa joint length of 20 . domel CORC Cable p omt2
cmatatemperaturef 4.5 K.

- variesthenumberof layersandtrimmedIayersection
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We CORCcablingmachinephotoby ACT

A developedhnewjoint designallowing low-resistivejoints for CORCcableswith manylayers
A developedcustombuilt finite elementmodelfor simulatingthe behaviorof joints;
A performedmeasuremenis the FRESCAcabletestfacility at CERNto validateour design

Schematic of the resistance network.

Joint Design and Fabrication

X Low-resistivejoints are neededior CORC cableswith a large numberof layers,while keepingthe manufacturingorocess
practicalandthesizeof thejoint similarto theenvelopeof the CORCcable

X The new designaimsto reduce the current transfer resistanceto the inner layers by trimming the outer layers. This
iImprovesthe currentdistributionacrossall layers,but causes slightincreaseof thejoint resistanceatlow current

Featuresof the design

A CORCcableis placedin anOFHC coppercasing

A voidsin thecasingaroundthe cableis filled with solder

A ReBCOlayersaretrimmedto reducehigh inter-layerresistance

A joint casingis manufacturedo fit the shapeof thetrimmedcable
Simulated and measured resistance of various joints.

Simulations show.
- Trimmingthelayersin afew stepsreduceghejoint resistancdor this cableby some50%;

- Bestresultfor a 12 layercableis achievedoy trimmingin 6 sections

- Shapinghecasingfollowing the stepsreduceghejoint resistancéy another20%;

- Intotalthejoint resistanceanbereducedoy some/0% or evenmorefor longerjoints,
- Resistancacaleswvith length

Measurementin the FRESCAfacility at CERN hasdemonstratedhe expectednonlinear joint behaviorbut a slightly higher
resistanceTl hedifferencecanbeexplainedoy a non-optimalsolderingbetweerthejoint andthelead

During fabrication,first bothendsof the CORCcablearetrimmed A bandagef solderkeepsthetapesiogetheraftertrimming
andallowsinsertionof the cableinto a slim casing

The CORCcableis insidean OFHC coppercasing,voidsfilled in semtvertical positionwith eutecticSn63Pb37 solder Small
holesin the casingallow gasto escapevhile filling andarethenclosed

Conclusion and Outlook

Thenoveljoint designis madeto reduceCORCjoint resistance

Jointmodelis built to betterunderstanaf the newjoints.

Trimming canreduceghejoint resistanceip to 70% for a cablewith 12 layers
Measurementsonfirmthe expectedhonlinearjoint resistance

Researchs ongoingandin the nearfuture morejoints with differentcableswill betested
Thedesignwill bescaledup for CORCtype Cablein ConduitConductors
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A rectangular joint during the filling process (left) and a schematic overview of the geometry inside the joint (right).
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