
Present status of RE-123 
superconducting wire 
development at SSTC

Yutaka Yamada
Shanghai Superconductor Technology Co. Ltd., SSTC

and Shanghai Jiaotong University

Jan. 22, 2019

at KEK, Ibaraki, Japan

0

Jan. 21-23, 2019  at KEK, Ibaraki, Japan



Not far from Japan. 
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Shanghai HTS International Conference
(2018.8.15-17)
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Shanghai HTS Conference, ShHTS, (2018.8.15-17)

SSTC tour : Prof. Larbalestier and others discussing 
with our colleagues

Panel Discussion
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Introduction of SSTC 
and 

Recent Activity



About Shanghai Superconductor Technology  Co., Ltd
上海超导科技股份有限公司(上海超電導(株))

Y. Yamada, Kyushu Univ. Dec. 18, 2017 5

founded in 2011
Members:70~80
strong collaboration with SJTU  (Shanghai Jiaotong Univ.)
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Materials Applications

Research Institute of Superconductivity (RIS)

Graduate Profile

Qsinghua U.
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Fudan U.

Zhejiang U.

Huazhong U.
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Oxford U.
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◼ 4 professors，5 post-docs，20+ PhDs
◼ Most projects involve collaboration between company 

and university
◼ 20+ full time technical engineers at SST for the 

development of research work

Professor Zhiyong Hong

Shanghai Oriental/P.J. Scholar

PhD of Cambridge U.



Production Line: IBAD+PLD
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Polishing
R2R RF Magnetron 

Sputtering R2R IBAD
R2R HTRF 

Magnetron 
Sputtering

R2R PLD
R2R DC Magnetron 

Sputtering Slitting 
Machine

Continuous  
Electroplating

Continuous 
Lamination

Independent Design and Manufacturing

⚫ Substantial cost reduction (manufacturing/maintenance/upgrade)

⚫ Improved yield (70%) through beneficial interactions between 
optimization of production process and equipment upgrades

Hastelloy

Al2O3

Y2O3

MgO

LaMnO3

Cu

REBCO
CeO2

Ag



Product Line and Specifications
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Polishing
R2R RF Magnetron 

Sputtering R2R IBAD
R2R HTRF 

Magnetron 
Sputtering

R2R PLD
R2R DC Magnetron 

Sputtering Slitting 
Machine

Continuous  
Electroplating

Continuous 
Lamination

(Higher Ic / longer piece length available upon request)
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High Speed Ic Measurement by Mcorder
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77 K, self-field Ic 

4mm wide tape
~800A
>150m/hr
Short waiting time
Thick tape acceptable



Quality Control (cont.)
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⚫ Microstructure
⚫ Superconductivity 
⚫ Dimensions
⚫ Electro-mechanical properties
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Superconducting 
Properties



Texture Quality of Buffer Layer
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CeO2/LMO/MgO/Y2O3/Al2O3/C276 LMO/Epi-MgO/IBAD-MgO/Y2O3/Al2O3/C276

Lot. No.
In-plane 

texture(o)
out-of-plane texture(o)

1 2.4 1.7

2 2.4 1.8

3 2.4 1.7

4 2.5 1.7

5 3.0 2.0

6 2.9 1.8

7 2.8 1.7

8 3.8 2.1

9 2.8 1.8

10 2.6 1.7

11 2.6 1.7

12 2.9 1.9
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Long Tape Production: Continuous effort to 
improve Ic and homogeneity
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⚫ Improving the process and materials

⚫ Stable long tape production of 300-500 m piece length 

Ic @ 77K， s.f.

10mm wide tape

cut into 4, 6mm in width

=only a small Ic reduction

2017 -2019 Nowearly, mid 2018

⚫ YGd→Gd, Eu

⚫ Hastelloy

⚫ Buffer

⚫ Heating 

⚫ Monitoring

⚫ ,,,,

Ic @ 77K， s.f.

Ic @ 77K， s.f.

Ic @ 77K， s.f.
Ic @ 77K， s.f.



High Field Low Temperature Performance (KEK)
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Tsuchiya K et al. Critical current measurement of commercial REBCO conductors at 4.2K, Cryogenics 85 (2017) 1-7 May 2017

Critical Current Measurement of Commercial REBCO Conductors at 4.2K

K. Tsuchiya @ High Energy Accelerator Research Organization (KEK Japan)

2017 Data



High Field Low Temperature Performance (KEK)
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Critical Current Measurement of Commercial REBCO Conductors at 4.2K

K. Tsuchiya @ High Energy Accelerator Research Organization (KEK Japan)

Tsuchiya K et al. Critical current measurement of commercial REBCO conductors at 4.2K, Cryogenics 85 (2017) 1-7 May 2017

2017 Data



High Field Low Temperature Performance (NHML)
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2017 Data



Ic improvement at lower temp. at high-field
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Low-temperature, in-field Ic determined by lift factor
Lift Factor=Ic(T, B)/Ic(77K, s.f.)

L.F. measured by Transport method values are consistent with those calculated by magnetization method（Bean model）
Transport Ic were measured by RRI,KEK and NHMFL 



Enhancement of low temperature & in-field Ic
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0T 5T 10T 13T

77K 160 A

50K 530 A 

30K - 290A 170 A 122 A

15K - 540A 340 A 260 A

4.2K - - 560 A 470 A

(A/4mm-w, B//c)

SST R&D / Production (late 2018)

The R&D is done in our production line, which is easily transferred to the products.   

Ic/4mm

Ic/4mm=360A

Ic/4mm=560A

2019 Data



Lamination Technique
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• Improving Stability of Electro-Mechanical Properties 

HTS Tape 
50 μm

Copper 
50-125 μm

HTS Tape 
50 μm

Copper 
50-125 μm

PbSn Solder

PbSn Solder

China Southern Power Grid

160 kV / 2 kA SFCL

Budget: ~50 million CNY for 4 years

Double-insert Tapes

691-699A@MPa

674-682A@450MPa

Ic Ic at 450MPaStrain
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SEM cross section

Ic=170A/4mm@77K, 0T

Hastelloy

Al2O3

Y2O3

MgO

LaMnO3

Cu

REBCO
CeO2

Ag

Cu15mm each side 
Je=671A/mm2 at 77K, 0T
Cu5mm each side 
Je=988A/mm2 at 77K, 0T

Ag 1mm each
SC 2mm
Others ~0.3mm

30mm thick Hastelloy for High Je

Conductor

assumed  ~560A/4mm@4K, 10T
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CC for Applications
begin to be broadly used 

in China



Summary
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✓2G HTS wires at SST：

• 77K, s.f. Ic (100-200 A/4mm-w) and 4.2K, 10T Ic (>400 A/4mm-w)

• 30mm Hastelloy high Je tape

• Advanced lamination and jointing processes

• Strong R&D cooperation with the university

✓Outlooks：
• Higher Performance & Lower Price

• Stable supply

• High in-field Ic , High Je, composite conductors, 

advanced jointing techniques
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END


