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We are developing superconducting power apparatuses that consist of
YBa2Cu3O7-x conductors manufactured by applying Ion-Beam-Assisted Deposition
(IBAD) method, which was originally invented by Fujikura Ltd. in the early 1990s.
Now, we have succeeded in forming a conduction-cooled solenoid magnet by
using YBa2Cu3O7-x conductors, which have high Jc values especially in a magnetic
field. It is expected to realize small and efficient electric power devices such as
motors, generators, and energy storage appliances, etc. operating in high
magnetic field. Figure 1 shows a photograph of the conduction-cooled magnet
whose specifications are given in Table 1. The top end of the magnet was cooled
by a cryo-cooler. The YBa2Cu3O7-x wires were stabilized by both Cu tapes and
aluminum nitride spacers that are good conductors of heat. The superconducting
wire was wound on a solenoid-type magnet, which requires no joint but must have
large edge-wise stress inside tape-shaped wires with aspect ratio as high as that of
YBa2Cu3O7-x conductors. We applied especially designed winding technique to
minimize the stress. In the demonstration of this coil with cryo-cooling system,
good performance of cooling was observed with no degradation of
superconducting properties. The central magnetic field of 1.2 T was obtained with
an operating current of 400 A at 35 K. At present, we are examining the
performance of the magnet in severe conditions such as rapid magnetic
generation, large outer magnetic fields, etc., which should be overcome for
practical applications.
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Table 1. Specification of a conduction-cooled magnet.

Superconductor YBa2Cu3O7-x

Width (mm) 10

Wire Thickness (mm) 0.1

Length (m) 110

Ic (A) (77K,0T) 100~120

Winding form solenoid

Outer-diameter (mm) 190

Height (mm) 300

Magnet Inner-diameter of winding (mm) 60

Outer-diameter of winding (mm) 110

Height of winding (mm) 144

Total turn number 364

Fig.1.  A conduction-cooled solenoid magnet.


