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Applications of HTS in ultra-high magnetic field
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Critical current tests up to 2 kA
Magnetic fields up to 19 T/21 T and temperatures up to 50 K in a 50 mm VTI

Possible to test long samples (> 120 mm) at various
angles: 6 = 0°, 5°, 7.5°, 10°, 15° and 90°

Active stabilization of the sample temperature

probe head VTI seal outer tube diametgr change

a""'r

resistive 'I'é’ads upper HTS  lower HTS sample éﬁapter

Barth, Bonura, and CS, IEEE Trans. Appl. Supercond., 28 (2018) 9500206
DOI: 10.1109/TASC.2018.2794199
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What has been tested — Catalogue of the Tapes

Width REBCO Type Ti?iillzr(:gss D::;T:::n Pinning Type Substrate Cu Stabilizer
2 x40 um
— - BHO columns electroplated
FFujikura 4mm  EuBCO 2.5 um IBAD/PLD (artificial) 50 pm/Hastelloy 2% 20 pm
electroplated
3.1 um 100 um/Hastelloy 2x20 pm
SUPEI'OX 4mm YBCO -+ M IBAD/PLD Y,0; particles electroplated
2.7 (native) 40 pm/Hastello 2 X5 pum
-/ Um H y electroplated
= A e BHO columns 2x10 um
' J:'EL§' 3 mm EuBCO 3 pm IBAD/PLD (artificial) 30 pm/Hastelloy electroplated
Gd,0; particles 2x20 um
(native) 100 pm/Hastelloy electroplated
THEVA 4mm  GdBCO  3pm  Isp/es-pyp CO%0-Partiles 10 um
BHO particles 40 pm/Hastelloy PVD-plated
artificia
(artificial)

P Fujikura tapes courtesy of S. Richardson and M. Daibo, SuperOx tapes courtesy of A. Molodyk,

SHANGHAI SUPERCONDUCTOR




What has been tested — Catalogue of the Tapes

REBCO Type T:iillzr(:gss D:/;I);sr:::n Pinning Type Substrate Cu Stabilizer
2 x40 um
— - BHO columns electroplated
FFujikura 4mm | EuBCO 2.5 pm IBAD/PLD (artificial) 50 pm/Hastelloy 2% 20 pm
electroplated
3.1 100 um/Hastello 2x 20 um
SUPEI'OX -1 um IBAD/PLD Y,0; particles H Y electroplated
2.7 (native) 40 pm/Hastello 2 X5 pum
-/ Um H y electroplated
Rl =k BHO columns 2x10 um
' L'EEE? 3 mm IBAD/PLD (artificial) 30 pm/Hastelloy electroplated
Gd,0; particles 2x20 um
(native) 100 pm/Hastelloy electroplated
THEVA 4mm ISD/EB-pyp  C%:0s particles
(native) 40 pm/Hastello 2% 10 pm
BHO particles H y PVD-plated
(artificial)
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Comparison of the performance

Cu stabilisation

YBCO layer

Ag cap layer

buffer layers

metallic substrate

Engineering critical current density
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Comparison of the performance: |_/ width
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Comparison of the performance: non-Cu J_

The non-Cu J_ corresponds to the critical current divided by the tape

cross-section area minus the Cu area
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Examples of the angular dependence of |_
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Fit performed according to the Hilton model
o f(w,0)-1
.(B,0)=1.(8B,90°)+[1.(B,0°)-1.(B,90°) ;
1 o—
f(w,0)= [ooz sin’ 0 + cos’ 6]_2

Hilton, Gavrilin & Trociewitz, SuST 28 (201%) 074002
DOI: 10.1088/0953-2048/28/7/074002
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Some experiments conceived to feed magnet technology

(..and other new will come in the near future)



Contact Resistance Between REBCO Tapes

Pressure Dependence in the Cases of No-Insulation, Metal Co-Winding and Metal-Insulation
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Bonura, Barth, Joudrier, Ferradas Troitino , Féte, and CS, IEEE Trans. Appl. Supercond., 29 (2019) 6600305
DOI: 10.1109/TASC.2019.2893564
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Metal-Insulator-Transition materials as a Smart Insulation
Contact Resistance Between REBCO Tapes
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