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Summary

Application technology of non-oriented electrical steel sheet to reduce the core
loss and to simultaneously enhance the torque for an electrical motor is
important in order to improve efficiency of an electrical motor. The final goal of
the present study is to contribute to realize the resource-saving and
energy-saving society. This report evaluates the influences of core
manufacturing process, such as interlocking, shrink-fitting, and stress-relief
annealing, on magnetic properties of laminated ring cores, produced by
automatic interlocking die. As results, core losses increase due to both the
plastic deformation around the interlocking protuberances and the elastic stress
caused by shrink-fitting. And then it was revealed that the eddy current losses
of the annealed ring cores increased due to both the compressive stress in
magnetizing direction and the electrically short-circuit between sheets in the
interlocking parts. In addition, a new method was proposed in order to
accurately estimate the amount of deterioration in the magnetic characteristics
by stamping, while taken into account plastic deformation and elastic stress in a
core. On the other hand, the torque characteristics of
Interior-Permanent-Magnet Synchronous motor (IPMSM) was investigated
using IPM motor simulator, in which both our conventional non-oriented
electrical steel 355X250 and our developed steels 35SXH with high permeability
were tested as a core material. The torque characteristics of the motor with the
developed steels were superior to that of the conventional steel. The advantage
of the developed steels was remarkable in the high toque region. And then its
characteristics of the motor were further improved by relieving stamping-stress
in stator core. Therefore, it is concluded that the present study is valuable from
both scientific and technological points of view for the development of high

efficiency motor.
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