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of the superconducting field coils was determined by
applying 25% safety margin of the critical current of the
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Characteristics of the superconducting wire

Items Value
Width 4 mm
Thickness 0.15 mm
Critical bend diameter 35 mm
Critical tensile stress 250 MPa
Critical tensile strain 0.30 %

The revolving armature type axial flux HTS motor can be
divided into a rotor part and a stator part. The difference
between this motor and commercial motors is that they use
superconducting wires for the field coil. The stator section
consists of a superconducting field coil, a cryostat and a
stator body. The rotor consists of a rotor coil, a rotor body
and a magnetic shield.

Tables 1 and 2 show the specifications of the revolving
armature type axial flus HTS motor. The rated power and
torque are designed to be 5.5 kW and 55 Nm. The field
coil is composed of an 8-pole quadruple pancake.

The total length of HTS wire used in this motor is 0.92 km.

C. Design of the current lead and cooling system

The important factors for designing the current leads are
the thermal conductivity of the materials, the length and
the cross-sectional area of the current lead. The
minimum heat load and the optimal length of the current
lead can be calculated by equations (1), and (2).

Fig. 5 presents the distribution of the magnetic field for
1/2 model of the revolving armature type axial flux HTS
motor. The maximum magnetic field and the
perpendicular magnetic field were 0.67 T and 0.54 T,
respectively.

B. Thermal analysis of the revolving armature type
axial flux HTS motor

The temperature of the current lead was 81 K. However,
the total heat load was 6.59 W.

respectively. The total thermal load of the stator part was
19.79 W. The results of this study can be effectively used to
design various types of HTS axial flux motors in the future.
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