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Abstract of Thesis

In recent years, there is a growing interest in magnetic gears that can replace mechanical gears in many industries. Mechanical
gears have a high torque transmission capability. However, since the various gear pieces are directly in contact with each other
to transmit torque, they have problems such as a vibration, noise and efficiency, and require a gear lubrication and cooling. On
the other hand, since the magnetic gear is made of a non-contact type torque transmitting structure using magnetic force, it is
possible to eliminate losses caused by the friction of the mechanical gear, and it is not necessary to incur the maintenance cost.

However, conventional magnetic gears have a problem that a practical transmission torque is insufficient due to a narrow
facing area. In order to solve this problem, various types of magnetic gears have been proposed. In particular, coaxial magnetic
gears driven by harmonics are attracting attention because they have a high torque density. Accordingly, various novel structures
such as a vernier motor and a magnetic geared motor, which are based on the operational principle of a magnetic gear operated
by harmonics of an air gap magnetic field, have been actively studied.

In this study, the operational principle is described in detail by the mathematical modeling of the air gap magnetic field
distribution according to the structural characteristics of the motors with a magnetic gear effect, and the effectiveness is evaluated

by comparing the analytical calculation results with the FEM results.

In Chapter 1, the types and history of magnetic gears are discussed. Next, the operational principles of magnetic gears using

magnetic flux harmonics are explained and the purpose of this study is presented.

In Chapter 2, the mathematical modeling of the air gap magnetic field distribution of a magnetic geared motor with two air
gaps is described. The results of magnetic flux density, back-emf and n-T characteristics of the inner and outer air gaps were
evaluated and compared with FEM and prototype's experimental results. The analytical results showed a good agreement with

FEM results and experimental results.

In Chapter 3, the mathematical modeling of the air gap magnetic flux density of the vernier motor is described first. Secondly,
the analytical calculation results are compared with FEM and evaluated, and the analysis of the characteristics according to
various pole combinations is performed. Next, a method to obtain design parameters with optimum values of the magnetic flux
density space harmonic using the analytical calculation method is proposed and evaluated its effectiveness by comparing FEM

and results.

In Chapter 4, this paper is summarized and future works of each chapter are described.
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