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　Fujikura joined an exhibition co-hosted with an international conference, the 11th European Conference on 
Applied Superconductivity (EUCAS), in Genoa from September 15 to 19, 2013. We took part in the 
conference in tandem with our international business expansion of Y-based high temperature 
superconducting wires. Throughout the conference, we received incessant inquiries about the products from 
the users, which made us recognize their keen interest to Fujikura's Y-based high temperature 
superconducting wires.

　A Y-based superconducting wire is constructed of multilayer ceramic deposited onto a metal substrate. 
The production of the wire requires a technology to yield a high degree of crystal orientation. After making 
strenuous R&D efforts, Fujikura succeeded in developing a technology to form a buffer layer using an IBAD 
(ion beam assisted deposition) method that controls the crystal orientation three dimensionally with 
nano-level precision. We also developed a technology to form a thin, high-quality superconducting layer 
using a PLD (pulsed laser deposition) method. These technologies allow our conducting wire to offer 
world-class performance. Now, we are also on the leading edge of the technology to mass-produce long 
lengths of superconducting wires by making a unit length of several hundred meters available. 
　Of special note is that our superconducting wire has recently been chosen to be used in  25 T (Tesla) 
Cryogen-free Superconducting Magnet System, the world's most advanced superconducting magnet that 
generates high magnetic fields. This magnet has been developed by Tohoku University. We have received an 
order of 20 km of superconducting wire from Toshiba Corporation, which is going to build the system. 
　This becomes the world's first commercial use of the Y-based HTS wire. The wire that does not need liquid 
helium and has excellent characteristics in a high magnetic field is expected to find application to NMR 
spectrometers for analytical use and MRI machines for medical use. This year, the Japanese government 
started a national project for the development of fundamental technologies to produce HTS coils. 
　Fujikura's Y-based superconducting wire has the highest reputation as the coil material. 
　We are considering accelerating the volume production of the Y-based HTS wire to multiply the production 
capacity more than 10 times as much as now by 2017.

Displayed at European Conference on 
Applied Superconductivity

　Fujikura has set up a website to provide you with the latest information on our Y-based high-temperature 
superconductor.
　We will continue to accelerate the volume production of the Y-based superconducting wires with the aim 
of expanding the Y-based high temperature superconducting wire business while increasing the range of 
related businesses.  

Launching of Fujikura's Website Related to 
Y-based High temperature Superconductor

Ready for Commercial  Application

Yttrium-based  High Temperature Superconductor
Development of Advanced Yttrium-based High Temperature Superconducting Technology

Special
Feature

　Superconducting wires that have zero resistance find application in industrial products such as MRI (magnetic 
resonance imaging) machines for medical use and NMR (nuclear magnetic resonance) spectrometers for 
analytical use. However, Low Temperature superconducting wires in current use only show zero resistance at 
cryogenic temperatures near the boiling point of costly liquid helium (4.2K, -269℃). On the other hand, a high 
temperature superconducting(HTS) wire, typified by yttrium(Y)-based wire, achieves zero resistance in low-cost 
liquid nitrogen (boiling point: 77K (-196℃). In addition, the Y-based HTS  wire offers a large current-carrying 
capacity in a magnetic field as it has excellent mechanical characteristics. Therefore, it is expected that the wire 
will be put to practical use in various equipment as a second-generation  HTS wire.
　Fujikura started the commercial sales of Y-based superconducting wires in 2009. This November 2013 issue 
of Fujikura News introduces you to the current status of the mass production of the Y-based HTS wires that we 
have developed for more than 25 years and the development of their applications. 

■ Yttrium-based High-temperature Superconducting Material

学会ポスターセッション会場 当社展示説明状況

http://www.fujikura.com/solutions/superconductingwire/
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　In 2012, Fujikura succeeded in developing the world's largest Yttrium(Y)-based high temperature 
superconducting(HTS) magnet that features a 20-cm-diameter room temperature bore (room-temperature space in 
the core of the magnet), generates a high magnetic field of 5T (tesla) (50,000 Gauss) and has stored energy of 426 
kJ (kilojouls). 
　A superconducting magnet is capable of generating a high magnetic field in a large space using a small amount 
of electric power. However, as mentioned above, a traditional low temperature superconducting wire only shows 
zero resistance at cryogenic temperatures near the temperature of costly liquid helium. There is concern about a 
sharp rise in liquid helium prices and the availability of liquid helium because it is a rare natural resource only 
produced in limited areas in the world. 
　Instead of using liquid helium, our HTS magnet uses a simple cooling system consisting of a cryocooler that can 
be turned on or off with a single switch and operates at a high-temperature of 25K (-248℃).
　Until recently, for Y-based HTS wires, there have been neither technologies to mass-produce the wires of long 
length with uniform characteristics nor those to manufacture large coils, both of which are necessary for producing 
large-sized magnets. 
　The establishment of yttrium-based superconducting wire manufacturing technology enabled the production of 
wires that offer the world's top class performance of over 450A/cm width (value of current flowing at the 
temperature of liquid nitrogen) with a length of 300 m and a total length of 7.2 km.

　Fujikura's new Y-based HTS magnet was highly regarded for its high performance and the excellence of the 
technologies to win "the 17th Superconductivity Science and Technology Award" from the Society of 
Non-traditional Technology. (This marked the second award we received following the one at the second award 
ceremony.)

　High temperature superconducting (HTS) wires, typified by Y-based superconductors, are capable of having zero 
resistance in low-cost liquid nitrogen (boiling point: 77 K (-196℃). Expectations are running high that utilizing the 
characteristics of the wire will lead to the practical use of extremely low transmission loss HTS cables. HTS cables 
allow reductions of necessary facilities for cooling compared to low temperature superconducting cables, resulting 
in reduced cooling costs.
　In 2012, Fujikura successfully developed a 66kV large-current low-loss superconducting power cable in 
cooperation with International Superconductivity Technology Center. This development was conducted under the 
project, "Materials and Power Applications of Coated Conductors (M-PACC)", of New Energy and industrial 
Development Organization (NEDO). The project is was led by Yu Shiohara, the director general of 
Superconductivity Research Laboratory, International Superconductivity Technology Center. This cable uses a 
Y-based superconducting wire and allows the world's largest-class 5kA current to transport. The cable's 
transmission loss less than one quarter that of a power cable in current use was verified experimentally. 
　In the past, no verification test was conducted on the superconducting cables through which a current as large 
as 5 kA can run because the volume production of high-performance wires was technically difficult. 
　This time, we constructed a 66kV test cable, 20 m in total length, using the Y-based superconducting wire, 
transported 5kA current, the largest level for a power cable, through the test cable and evaluated the AC loss 
under close-to-actual conditions. The AC loss was less than 1 W/m a phase when a current of 5kA was 
transported. This value of AC loss less than 1 W/m a phase with 5 kA current means that the transmission loss is 
reduced to less than a quarter of that of a currently-used power cable (154 kV, 600 MVA class) with consideration 
of its cooling efficiency. These test results show that superconducting power cables are significantly effective in 
enhancing the efficiency of power systems.
　Fujikura will further develop HTS coils and magnets with the aim of putting them to practical use in promising 
industrial and medical equipment by continuously promoting the development of the high-performance wire. We 
will also work on the fundamental cable technologies that are expected not only to improve power transmission 
efficiency but significantly reduce the building costs of power distribution facilities to contribute to low carbon 
society.
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