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Introduction 

High-field magnets that operate at magnetic fields exceeding 20 T require the use of high-temperature superconductors (HTS). (Re)BCO tapes that are wound in a helical fashion into CORC® cables[1] have the benefit that they are transposed within each layer, significantly reducing the cable magnetization.
Experimental


Ic(4K, B) dependencies in BIIc orientation were measured for short samples of (Re)BCO tapes doped with 7.5% and 15% Zr on 50, 38, and 30 m thick substrates (used for CORC® cables) up to 15T in a superconducting magnet and for 15%, 50m substrate tapes up to 31 T in resistive magnet (cell7). Angular dependence of Ic (4K, B, ) was measured up to 15T for 15% Zr doped 2 mm wide tape. 

Results and Discussion

Je(B, 4K) dependencies for selected samples are shown in Fig.1. Highest Je were found for SuperPower Inc. (SP) tapes with 30 m thick substrate, 7.5% Zr with enhanced pinning optimized for 4K applications. Conductors have a tight fit to Ic~B – at fields above 10T. We compare architecture and transport properties at BIIc orientation for SP tapes in Table 1. Tapes doped with 15% Zr have larger  values then 7.5% Zr tapes. 

Conclusions

ReBCO tapes with the thinnest substrate 30 m allow winding CORC® cables with largest for now winding current density. Thin substrate not only reduces cross section but also lowering winding strain. Therefore thinner cable can be wound.
Acknowledgements

A portion of this work was performed at the National High Magnetic Field Laboratory, which is supported by National Science Foundation Cooperative Agreement No. DMR-1157490 and the State of Florida.  In addition, this work is supported by the U.S. Department of Energy, under contract numbers DE-SC0007891, DE-SC0009545 and DE-SC0014009.
References

[1] van der Laan, D.C.; et al., Superconductor Science and Technology, 28,124001 (2015)
[2] Abraimov, D., et al., Superconductor Science and Technology, 28,114007 (2015)
� EMBED Origin50.Graph  ���


Figure 1. Je(4K, B) at fixed field orientation BIIc and  for different (Re)BCO tapes. Here SP215 is highest Ic tape for 32T project. Data for Bruker tape published in Ref.[2]. 





Project�
Zr doping, %�
t, m�
Cu layer thickness, m�
�
<Ic(15T, 4K)>, A�
Je(15T,4K), kA/cm2�
�
32T mag.�
7.5�
50�
2x50�
0.776 �
283�
70.4�
�
CORC®�
7.5�
38�
2x5�
0.754�
241�
108�
�
CORC®�
7.5�
30�
2x5�
0.77�
302�
164�
�
CORC®�
15�
50�
2x5�
0.864�
320�
117�
�
Table 1. Comparison of architecture and transport properties at BIIc orientation for SuperPower  Inc. tapes. The first row is average parameters of M4 tapes purchased for 32T magnet project (note Cu layer is thicker here as tape used for magnet application). Other rows were tested for CORC® project.
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