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Speed—torque Characteristics of the Squirrel Cage Induction Motor with
High Temperature Superconducting Rotor Bars by the Variation of the
Rotor resistance
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Jung-wook Sim’, Kwang-youn Lee™, Guee-soo Cha™, Ji-kwang Lee’

Abstract: This paper presents the construction and
test results of an HTS induction motor. End rings
and short bars were made of HTS tapes. To
increase the efficiency and starting torque, HTS
tapes can be used as the rotor bars. Because large
current is induced in the rotor circuit, HTS tapes
quench and high starting torque can be obtained. As
the speed of rotor builds up, HTS tapes which are
used as short bars become superconducting state
again. After the HTS tapes recover from quench,
resistance of the rotor circuit is nearly zero. In that
case, power loss in rotor circuit is eliminated. Stator
of the conventional induction motor was used as the
stator of the HTS motor. Rated capacity of the
conventional motor was 0.75 kW. Performances of
the HTS induction motor were compared with those
of the conventional motor with same volume and
specification. Test result showed that the speeds of
the HTS induction motor were the same with
synchronous speed up to 2.6 Nm and 1,788 rpm at
9.7 Nm. It guarantees the high efficiency of the
HTS motor. Starting torque of the HTS motor was
more than twice of the conventional motor.

Key Words: HTS induction motor, HTS tapes,
quench, HTS rotor bar.
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Fig. 1. Cross-section of the HTS rotor.

Table 1. Specifications of the conventional induction
motor with squirrel cage rotor.

Capacity 0.75 kW Voltage 220V
Current 3.5 A Rotating 1710 rpm
speed
Outer Inner
diameter 140 mm diameter 80 mm
No. of slots 36 No. of poles 4

(b) HTS motor

Fig. 2. Construction of the conventional motor and
the HTS motor.

SR RS Agete] 2UEFEAEI Y SE-E
2 39 P S8R 45ge 9] 9Astel
2R YH AT EARE FAAL D

2AEGEAEIY AAR FENE B A0
of AHEE LEZAE HelZo] WA BAGT. w
o SHA FHAY FL T WYL ANSHE nex
AT Hol= QA Ax7} A @k, el 2
e AYL AslEY FERAoR AN/ BASA @
G AAe Aol weh FuAFze Aol thav)
WEd 77 thE £E-Ed FHE T8 & Ao o



250
Cynamoneter [ J
w‘“\ f 1
i RN e
I -
HTS Induction Mator i W J(m ITT!{ ,;i! #
I |
) i
N
g
Mi
g
Cryostai-/ T

580

Fig. 3. HTS induction motor coupled with electro
dynamometer.
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Fig. 4. Speed-torque curves with different secondary
resistances.
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Fig. 7. Comparison of the HTS induction motor and

conventional induction motor.
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