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Outline 

Å 2G HTS wire manufacturing at SuperPower 

ï Architecture and variation 

ï Advance Pinning (AP) wire and Cable Formulation (CF) wire 

Å Wire performance and quality control 

ï Transport and magnetic Ic(77K,s.f.) measurements 

ï In-field and lower-temperature Ic(B,T,q) measurements 

ï Mechanical and electromechanical (MEM) property testing at 77K, self-field 

Å Continuous development and Improvement 

ï Improvement in manufacturing processes  larger Ic³L 

ï Higher Zr doping of REBCO  better in-field Ic 

ï Wires on thinner substrate  higher Je 

ï Bonded wires  higher Ic, enhanced stability and/or added functionality 

Å Summary 
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SuperPowerôs 2G HTS wire 
REBCO wire produced by IBAD-MOCVD on Hastelloy substrate 
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Å REBCO formulation: 

ï AP (Advanced Pinning) ï with enhanced in-field performance for B//c, targeting at coil 

applications such as high-field magnets, SMES, motors/generators 

ï CF (Cable Formulation) ï for cables, transformers, resistive type SFCL 

Å Ic(77K, s.f.)/12mm=400-600A, piece length=300-500m 

Å Variations in width (2-12mm), substrate thickness (30, 50 or 100µm) 
Ag thickness (1-5µm), total Cu thickness (10-115µm), and in insulation 

Å Product lineup is expanding 

B//a-b B//c 

AP vs. CF 
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Demanding applications and conductor requirements 

Å Our wires are being utilized for device/equipment 

development for many applications, including high-

field magnets, accelerator magnets, fusion 

magnets, SMES, motors/generators, SFCL, etc. 

Å Conductor requirements  

ï Ic(B,T,q)  

ï Uniformity along length/across width 

ï Mechanical and electromechanical properties 

Å Continuous development and improvement driven 
by customers 

ï Innovative conductor design  

ï Processing optimization and control 

ï In-line inspections 

ï Property and quality measurements 

Å Higher performance + higher yield  lower 
cost/price  
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32T all-SC magnet being 

built at NHMFL. Image 

courtesy of NHMFL and 

Oxford Instruments.   
Cross-sectional image of a Cu-plated wire 

http://www.oxford-instruments.com/
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Performance and quality ï measuring to control 
Transport and magnetic measurements of Ic(77K,s.f.)  
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Ic(77K, 4mm wide wire) along length measured by TapeStar 

Ic(77K, s.f., 4mm wide wire) and n-value along length 
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Performance and quality ï measuring to control 
In-field lower-temperature measurements of Ic(B,T,q) 

Rotating HTS magnet 

Sample holder 

Å Located at Schenectady manufacturing site 

Å Variable sample temperature conduction cooled to 30K-

Tc 

Å Rotating  1.5T HTS background split magnet in sub-

cooled LN2 

ï Additional coils waiting to be added to increase field to 

2.5T 

ï Further investigation into lower magnet operating 

temperature to achieve higher field 

ï Magnet rotation -20ϊ to 115 ϊ 

Å Capable of measuring standard 4mm tapes to 1000A 

Å Implemented routine measurement of samples 

ï Priority samples for enhanced process qualification 

ï Calibrated cryogenic hall probe, CernoxÊ sensors, 

voltage measurement, current shunt 
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Å Axial tensile test at room temperature or at 77K (with Ic) 

īMeasurement of elastic modulus and yield stress 

īDetermination of critical stress and irreversible stress (strain) 

Å Measurement of delamination strength ï various testing methods 

īPeel test: at room temperature and with varying peeling angle 

īPin-pull (c-axis tensile) test: at room temperature 

īTransverse (c-axis) tensile test: at room temperature 

or at 77K (with Ic) 

Å Transverse (c-axis) compressive test at 77K (with Ic) 

īMeasurement of critical compressive stress 

Å Torsion-tension test at 77K (with Ic) 

īMeasurement of critical tensile stress under twist 
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Testing system on Shimadzu 

Performance and quality ï measuring to control 
Mechanical/electromechanical (MEM) properties measurements 
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Å System built on a Shimadzu universal tester 

(switching between different testing modes)  

Å Electromechanical testing (Ic measurement 

under loading) at 77K in LN2 

Å Serves for QA and R&D 

Uniaxial tension Torsion + axial tension 

Transverse tension 

Transverse compression 

Performance and quality ï measuring to control 
Mechanical/electromechanical (MEM) properties measurements 
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Process modification and control 
Improvements in Ic 
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Piece length and product yield are also greatly improved via new process  
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Good correlation between Ic(4.1K,17T) and Ic(4.1K,5T) 

10 



All Rights Reserved.  Copyright SuperPower® Inc. 2015 CEC/ICMC 2015 Á  Tucson, AZ, USA  Á  June 28 ï July 2, 2015  M2OrC-03 11 

Higher Zr doping  improved in-field Ic 
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Higher Zr doping  improved in-field Ic 

B//a-b B//c 
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Analysis of BZO size and distribution in REBCO film 
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Cross-section, TEM, 7.5%Zr 

Cross-section, TEM, 15%Zr 

Plan view, TEM, 7.5%Zr 

Plan view, TEM, 15%Zr 
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Wires with thinner Hastelloy substrates 

Å Use of thinner substrates (down to 30µm while standard is 50µm) increases 

engineering current density further 

Å Enabling more compact magnets and high current cables 

Å Favorable application such as for fabrication of CORCã (Conductor on 

Round Core) cable being developed by ACT LLC 

 

Ic(A, 77K) along length of a wire fabricated on 30µm thick substrate (12mm wide) 

Cabling of and winding with a CORCã cable. Image courtesy of ACT LLC 


