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Записка
This presentation reviews the work made by researchers and engineers involved in R&D of SuperOx and SuperOx Japan LLC companies since 2006. Their impact is greatly acknowledged.
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■ About SuperOx 

■ 2G HTS wire characteristics 

■ New customization options for 2G HTS wire 

■ Development for applications at SuperOx 

Outline 
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■ SuperOx company founded in November 2006 in Moscow 

■ 2011: SuperOx Japan LLC founded in Tokyo 

■ 2012: starts production of 2G HTS wire in Russia and Japan 

■ 2014 : delivers 2G HTS to customers in 10 countries worldwide 

  Japan 

Russia     

SuperOx 
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Записка
SuperOx was founded 8 years ago and was primarily active in the development of chemical deposition methods for the production of 2G HTS. In 2011 SuperOx Japan LLC was founded with the focus on physical vapor deposition techniques. Now we are a producing company with deliveries in 10 countries around the world.
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SuperOx (Moscow) 

■ production of 2G HTS wire 

■ development of process equipment 

■ R&D 

■ quality control 

■ development of HTS equipment 

■ market development 

 

850 m2 / staff - 25 
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Записка
SuperOx in Moscow specializes on tape processing, customization, market development
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SuperOx Japan LLC 

■ production of 2G HTS wire 

■ quality control 

■ R&D 

■ market development 

 

 

220 ɦ2 / staff - 5 
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Записка
SuperOx Japan successfully performs deposition by utilizing various versions of PVD methods. The superconductor layer is deposited by a special version of PLD. Even though a very small company, SuperOx Japan provides world-class results in terms of 2G HTS wire.
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Structure of 2G HTS Wire 

Substrate 
- polishing or planarisation 

- buffer layers 

HTS layer 

Customization 
(silver/copper/solder/lamination/isolation) 
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Записка
For the 2G HTS wire structure, we distinguish: substrate (with buffers), HTS layer and customization layers.
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Plans  to develop Production in Moscow 

Stage 2014 2015 2016 

Substrate outsource outsource outsource 

Polishing SuperOx SuperOx SuperOx 

Buffer layers SuperOx 
Japan  

SuperOx SuperOx 

HTS SuperOx 
Japan  

SuperOx 
Japan  

SuperOx 

Customization SuperOx SuperOx SuperOx 
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Записка
We have plans to localize a significant part of the 2G HTS wire production in Moscow, in a couple of years. The production facility in Japan will continue its operation near Tokyo.
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Production Localization in Russia 

+ extended 

customization 
+ buffer layers 

SuperOx plans to retain production units both in Japan and Russia 

+ HTS layer 
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Записка
SuperOx plans to retain production units in both countries
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■ About SuperOx 

■ 2G HTS wire characteristics 

■ New customization options for 2G HTS wire 

■ Development for applications at SuperOx 

Outline 
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Basic 2G HTS Wire Structure 

 

 

Dual-Chamber  

PLD system 

 

  

 

 

 

 

Single Chamber 

 

 

 

  

Hastelloy C276 

Al2O3 

LaMnO3 

IBAD - MgO 

LaMnO3 

CeO2:RE 

RBCO 

Ag 

Cold-rolled electropolished (60-100 microns) 

RF sputtering (50 nm) 

DC sputtering (1-2 microns)  

PLD-2  (1-3 microns) at T2 

PLD-1  (100-200 nm) at T1 

Ion beam assisted deposition 

with RF sputtering  (5-7 nm) 

RF sputtering-2 (30-50 nm) at T1 

RF sputtering-2 (30-50 nm) at T1 
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Записка
We use our version of 2G HTS wire architecture. Most of the buffer layers are deposited by sputtering, including the textured IBAD layer. The HTS layer is made by a special version of the PLD method developed by SuperOx Japan.
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Long tapes with critical current of 500 A/12 mm available 

2G HTS Wire Properties 
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Записка
By now SuperOx achieved critical currents in excess of 500A per 12 mm width on the length of few hundred meters.
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Long tapes with critical current of 150 A/12 mm available 

2G HTS Wire Properties 
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Записка
Long 4 mm tapes with high currents of 150A or more are available too.
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2G HTS Wire – Our Progress in 2012-2014 
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Записка
We made a rapid progress from the initial setting up of the equipment (2012) through the manufacture of 2G HTS wires of practically usable quality (2013) to world-class achievements today.
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Short Summary 

Customization:  ● Any silver thickness 
   ● Any copper thickness 
   ● Lamination 
   ● Isolation 

   ● Solder-plating 
   ● Joints 
   ● … we consider any other options 

   Parameter Value 

   Single piece length up to 500 m 

   Substrate thickness 60 or 100 microns 

   Width 4 mm  12 mm 

   Ic (77K, sf) 100-150 A 300-500 A 

   Ic uniformity ±10% ±10% 

IEEE/CSC & ESAS SUPERCONDUCTIVITY NEWS FORUM (global edition), April 2015. 
Invited Presentation given at CCA 2014, Jeju Island, Korea, Nov. 30 - Dec. 03, 2014. 

ssv
Записка
The table represents the summary of our products. We usually provide very wide range of customization options and encourage our customers to ask for specific treatments for the 2G HTS wires so that they can exactly meet their requirements. Our customization effort usually does not affect the price by more than 15%. 
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Ic in Magnetic Field 

Source :  

RRI U Wellington,  
HTS-110 

 

4 mm wire 

B//c 

B//c 
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Записка
The 2G HTS wires that we produce have been measured in laboratories all around the world. Here you can see the result of the angular and field dependence of the critical current made at 1 and 8 T by the group of the University of Wellington using a special measurement equipment built by HTS-110. The important point here is that the minimum in Ic of the wire occurs for almost any temperature and field conditions for B//c. This is consistent with the fact that no artificial pinning centers have been used, which makes it easier to measure the minimum Ic for the wire.
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Source : 4 institutes in Russia + MIT 

Lift Factor at 77K 

B//c, 77K 

Pretty good reproducibility of lift factors at 77K 
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Записка
We have learned from measurements at various laboratories that the lift factors do not change significantly from sample to sample at 77K. Here, measurements from 5 different laboratories are presented for different samples and various measurement methods. 
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Lift Factor at 4 to 77K 
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Записка
A similar reproducibility was observed at low temperatures as well. As simple estimation one can use the rule that the SuperOx 2G HTS wire at 4,2K and 20 Tesla has the same critical current density as at 77K in self field. 
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Lift Factor at 4.2 K 
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    U Geneva: 4.2 K, transp.

    NHMFL: 4.2 K, transp.

    LPI: 4.2 K, VSM

    ENEA: 5 K, VSM

    CRPP: 4.2K, transp.

    KIT, 4.2K, transp.

B//c 

Good reproducibility of lift factors at 4K too 

B, T 
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Записка
The reproducibility of the lift factors at 4,2K is good too, even if the samples were taken from different production runs and analyzed by different labs using different techniques and measuring equipment.
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■ About SuperOx 

■ 2G HTS wire characteristics 

■ New customization options for 2G HTS wire 

■ Development for applications at SuperOx 

Outline 
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Записка
As I have mentioned above, our company undertakes a lot for the customizatuion of 2G HTS wire.
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Surround Polyimide Coating 

bare tape 
 
 
 
new SuperOx process 
 
 

 
standard dip coating 

■ Alternative to wrapping – more uniform and thinner insulation 

Variable thickness PI coating 

IEEE/CSC & ESAS SUPERCONDUCTIVITY NEWS FORUM (global edition), April 2015. 
Invited Presentation given at CCA 2014, Jeju Island, Korea, Nov. 30 - Dec. 03, 2014. 

ssv
Записка
The polyimide insulation can be deposited on the 2G HTS wire as a thin layer. This approach has significant advantages as compared to the wrapping, being more uniform and allowing for a higher winding density. A dielectric strength of more than 1 kV has been measured for layers that were 20 micron thick.
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Solder-plated wire 

~ 200oC PbSn 
~ 120oC SnIn 
~ 100oC PbBiSn (Rose’s metal) 
etc… 

■ Useful for making stacks or as alternative stabilization 

Variable thickness solder plating 
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Записка
This year we have developed also a solder-plated 2G HTS wire. It is useful for offering additional stabilization, for contacts and stacks fabrication. Virtually any solder with a melting point below 300oC can be used for this purpose.
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■ About SuperOx 

■ 2G HTS wire characteristics 

■ New customization options for 2G HTS wire 

■ Development for applications at SuperOx 

Outline 
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2G HTS Wire Blocks for Magnetic Levitation 

■ blocks made from 2G HTS wires provide stable levitation over PM

■ viable alternative to HTS bulks – any form and size possible

Levitation force is larger than 1 kg per 1 m of 12 mm 2G HTS tape 
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Записка
Here you can see the stack made from 30 meters of 2G HTS tape. Using a permanent magnet Hallbach array rail we could demonstrate a very high levitation behavior. At the gap of 1,5 cm the stacks that we produce can levitate the weight of approximately 1 kg per 1 m of length. In our opinion, such stacks are a viable alternative to HTS bulks, being more rigid and robust. Also, they can be  manufactured in any size and form. Except for the levitation, this material can be used for an effective electromagnetic shielding.




24 CCA-2014 - Jeju, Korea 02 December 2014

Thank you for your attention!

www.superox.ru/en 
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Записка
This presentation reviews the work made by researchers and engineers involved in R&D of SuperOx and SuperOx Japan LLC companies since 2006. Their impact is greatly acknowledged.






