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In chapter 1, the background and the purpose of this study were described. Electromagnetic actuators are
widely used due to their many excellent characteristics compared to other types of actuators, and they are
desired to improve their performance increasingly. The purpose of this thesis is to clarify a method of
realizing high motion accuracy in high-acceleration and high-speed motions, and a method of realizing
high-response motion to be achieved in combination with a large continuous force with low energy
consumption. For realizing the latter characteristics, a novel actuator with the combination of permanent
magnets (PMs) and temperature sensitive magnetic materials (TSMMs) is proposed.

In chapter 2, a method of realizing the precision motion control in high-acceleration and high-speed motion
was clarified. The linear motor designed for high-acceleration and high-speed motion has a prominent
nonlinearity due to use of cored electromagnets and saturation characteristic, and the nonlinearity strongly
tends to increase tracking error in high-acceleration and high-speed motions. In order to solve this problem,
the learning controller was used, which made the tracking error largely reduced.

In chapter 3, an actuator for generating a large constant force with low energy consumption was proposed.
The actuator includes TSMMs and PMs, and the characteristics were investigated experimentally.

In chapter 4, a hybrid actuator that provides high-response motion to be achieved in combination with a
large continuous force with low energy consumption was proposed. The element for generating a
high-response electromagnetic force was fused with the element based on the actuator proposed in chapter 3.
The characteristics of the hybrid actuator were examined experimentally, and advantages were indicated
compared to a cored electromagnetic linear motor in terms of its rated thrust force and power consumption in
a vacuum atmosphere.

In chapter 5, control performances of the prototype hybrid actuator were investigated experimentally. With
basic control systems, a positioning control and an active vibration control were successfully conducted.

In chapter 6, summary and future works were described.

% @ FRSCEEIT. FI3C 2000 52 L He 300 B 1 ET ORI 50, b L<IFIEI 800 #EAE 1HHRIN L T 230y,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

HEE @SBRI R LRIV —F IRV (T2R2) IZTA U Z— Ry MARINET DT, AK A[RERHIPAD N TIERL TTZEN,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




