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Performance Tests of an Induction Motor with Hexahedron HTS Bulk Bearing
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Abstract — The high temperature superconducting bulk can be used as the bearing of induction motors. This paper
presents the fabrication and test results of an induction motor with superconducting bearings using HTS bulks. The
bearing had eight hexahedron type YBCO bulks. Height, width and thickness of the HTS bulk were 30mm, 30mm and
10mm, respectively. Single phase induction motor was used to drive the shaft made of aluminum and the rotor of a
conventional induction motor. To estimate the performance of the HTS bulk magnetic bearing, no load test, load test and
impact test were carried out. Load tests were performed by using air resistance caused by the shaft-mounted thin
cylinder with buckets. Impact tests by axial direction and vertical direction impact showed that the vibration of the shaft
gradually decayed. The induction motor with HTS bulk magnetic bearing rotated silently and smoothly throughout the
tests. According to the test results, conventional bearings can be replaced with superconducting magnetic bearings made

of HTS bulks.
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Table 1 Specifications of the induction motor
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Table 2 Specifications of the permanent magnet and Al ring
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Table -3 Specifications of the HTS bulk
23 YBCO
A Zpup Seeded melt growth
R Hexahedron
Nz 30mm
Az 30mm
7 10mm
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Fig. 3 Superconducting magnetic bearing system

SN|NS NS|IN S

- [
98 4 97 KMol 5 K s

212:5-N-N-SHj ¥ @ B F:N-S-N-Sufl

Fig. 4 Two types of the permanent magnet arrangement
Left :S-N-N-S arrangement, Right :N-S-N-S
arrangement
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