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Joint Design and Fabrication

Model and Results

CORC (ConductorOn Round Core) is the youngestHTS cable

technology. CORCis a flexible roundcablefeaturingmanylayers

of ReBCOtapeswoundona thin core.

CORC type HTS cablesarepursuedby CERN for applicationin

future detectorand acceleratormagnets. Key issueis the design

and qualification of joints. The challenge is to minimize the

resistancein high currentcablejoints with a growing numberof

layers.

TheCORCcableis insideanOFHCcoppercasing,voids filled in semi-verticalpositionwith eutecticSn63Pb37 solder. Small

holesin thecasingallow gasto escapewhile filling andarethenclosed.

× Low-resistivejoints areneededfor CORCcableswith a largenumberof layers,while keepingthe manufacturingprocess

practicalandthesizeof thejoint similar to theenvelopeof theCORCcable.

× The new designaimsto reduce the current transfer resistanceto the inner layers by trimming the outer layers. This

improvesthecurrentdistributionacrossall layers,butcausesaslight increaseof thejoint resistanceat low current.

Featuresof the design:

Å CORCcableis placedin anOFHCcoppercasing;

Å voidsin thecasingaroundthecableis filled with solder;

Å ReBCOlayersaretrimmedto reducehigh inter-layerresistance;

Å joint casingis manufacturedto fit theshapeof thetrimmedcable.

A rectangular joint during the filling process (left) and a schematic overview of the geometry inside the joint (right).

Conclusion and Outlook
× Thenoveljoint designis madeto reduceCORCjoint resistance.

× Jointmodelis built to betterunderstandof thenewjoints.

× Trimming canreducesthejoint resistanceup to 70% for a cablewith 12 layers.

× Measurementsconfirm theexpectednon-linearjoint resistance.

× Researchis ongoingandin thenearfuturemorejointswith differentcableswill betested.

× Thedesignwill bescaledup for CORCtypeCablein ConduitConductors.

Finite Element Model was custombuilt for simulation and

evaluationof thenewjoints.

The model:

- solves a resistancenetwork for linear and non-linear

resistance;

- variesthenumberof layersandtrimmedlayersection;

- variesthemachinedsectionsin thecasing;

- variesthelengthof thejoint andlengthof thecable.

We havea 12 m long CORCcablewith 38 tapesin 12 layers.

The model usesthe geometryof this cablein the simulations.

Simulatedjoints are outsidefield and hasa joint length of 20

cm ata temperatureof 4.5 K.

Simulations show:

- Trimming thelayersin a few stepsreducesthejoint resistancefor thiscableby some50%;

- Bestresultfor a 12 layercableis achievedby trimming in 6 sections;

- Shapingthecasingfollowing thestepsreducesthejoint resistanceby another20%;

- In total thejoint resistancecanbereducedby some70% or evenmorefor longerjoints;

- Resistancescaleswith length.

Measurementin the FRESCAfacility at CERN hasdemonstratedthe expectednon-linear joint behaviorbut a slightly higher

resistance. Thedifferencecanbeexplainedby anon-optimalsolderingbetweenthejoint andthelead.

During fabrication,first bothendsof theCORCcablearetrimmed. A bandageof solderkeepsthetapestogetheraftertrimming

andallowsinsertionof thecableinto a slim casing.

Introduction

CORCcablingmachine,photobyACTWe

Å developedanewjoint designallowing low-resistivejoints for CORCcableswith manylayers;

Å developedacustom-built finite elementmodelfor simulatingthebehaviorof joints;

Å performedmeasurementsin theFRESCAcabletestfacility atCERNto validateourdesign.

Schematic of the resistance network.

Simulated and measured resistance of various joints.
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