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CORC magnet cables and wires
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REB3,CuO, 4 coated conductor made by Single tape wound into a CORC® cable
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CORC® wires (265 mm diameter)

A Wound from 23 mm wide tapes with 3ém substrate

A Typically no more than 30 tapes

A Highly flexible with bending down to < 50 mm diameter

CORC® cable-®smm diameter)

A Wound from 34 mm wide tapes with 380 mm substrate
A Typically no more than 50 tapes

A Flexible with bending down to > 100 mm diameter
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Electromechanical Characterization

CORC® feasibility as a practical magnet conductor

A High magnetic fields and high current density require mechanically robust
conductors

A Will require extensive electromechanical characterization

Characterization critical for magnet design:
A 1_retention with applied transverse compressive stress
A 1_retention in axial tension

Testing and development of wires and cables:
A Understanding mechanisms qfdegradation due to mechanical stresses will
accelerate optimization of conductor architecture for specific applications
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Sample Characteristics That/May!Influence Behavior

Gap spacing between tapes

A Tapes are wound at opposite direction between layers

A Tapes thus cross gaps of underlying layer

A CORC® cables and wires have gaps ranging from 0.2 to over 0.5 mm

Copper thickness
A Thicker copper is known to decrease critical transverse stress
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Sample Characteristics That'May!Influence Behavior

REBCO layer winding strain
A Bending strain added to REBCO layer during winding

o Tapes are wound onto former with REBCO layer on inside (compression)
A Depends on former diameter and substrate thickness

A Critical bending strain is aboutl.25 %

Tape [retention vs former diameter Tape [retention vs winding strain
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Sample Description

CORC® wire 1 CORC® wire 2

A 11 layers, 27 tapes total A 6 layers, 12 tapes total

A 2 mm wide tapes A 3 mm wide tapes

A Gap spacing 0.30.4 mm A Gap spacing 0.4 mm

A 30nm thick substrate A 30nm thick substrate

A 2.55 mm thick former A 3.20 mm thick former

A REBCO winding strainl.16 % A REBCO winding strair0.93 %
CORC® cables

A 3 layers, 9 tapes total

A 4 mm wide tapes CORC® wire 1
A Gap spacing 0.1 mmor 0.5 mm

A 50 nmm thick substrate -
A 4.92 mm thick former CORC® cable
A REBCO winding strairl.00 %

CORC® wire 2
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Transverse Compressive [TesttEquipment

MTS test setup, load capacity 10,000 Ibs (44 kN)

CORC® cable

Side view | oad applied results in aline A Test Temp = 76 K
contact against the conductor A Anvil Length = 50 mm

A 2-6 twist pitches engaged
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Monotonic Test Procedure

Monotonic loading procedure

A Performed incrementally in load control
o Accounts for continuousighanging state of thermal contraction in load fixture
1. Hold load constant
2. Run |test
3. Load to next load increment
4. Repeat '
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Monotonic Test Procedure

Monotonic loading procedure

A Performed incrementally in load control
o Accounts for continuousighanging state of thermal contraction in load fixture
1. Hold load constant
2. Run |test
3. Load to next load increment
4. Repeat
Typical Ivs Transverse Load graph V-l curves at several loads
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Monotonic Transverse Compression/ Data

General trends to note

A CORC® wires with smallest former, and REBCO layer clts25t@s critical strain are
most sensitive to transverse compression

A CORC® wires and cables with comparable REBCO strain show similar load depend
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