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Improved efficiency in electric motor operation isimportant in thistime of global warming. Currently, motors account for
60% of eectric power consumption in Japan. Non-oriented electrical steel sheets are widely used as core materials for
electric motors. In order to improve motor efficiency, it isimportant to reduce the iron loss of non-oriented electrical steel
sheets and to suppress the deterioration of iron loss during motor assembly, especially in heat-shrinking.

A purpose of thisthesisisto develop alow iron loss electrical steel and to find a material which can decrease the amount of
iron loss during heat-shrinking.

Thisthesisis composed of 8 chapters.

In chapter 1, the background of the thesisis described.

In chapter 2, | review al literature focusing on the motor core materials and on iron loss reducing techniques during
heat-shrinking.

In chapter 3, | applied ultra-low sulfur technology to non-oriented electrical steel to reduce iron loss. The iron loss of the
ultra-low sulfur steel is much lower than that of a high- sulfur stedl in low-temperature annealing. However, the iron loss of
the ultra-low sulfur steel increased with an increase in temperature due to surface nitriding.

In chapter 4, | developed a new type of electrical steel using ultra-low sulfur technology and adding surface segregating
elements. The developed material showed low iron loss and a high magnetic flux density.

In chapter 5, | studied the effect of Si on iron loss of electrical steel under compressive stress. The deterioration ratio of iron
loss under compressive stress decreased with an increase in Si content. In particular, a 6.5%Si steel showed low iron loss
under compressive stress.

In chapter 6, | developed a negative magnetostrictive steel. In the motor using the negative magnetostrictive material, theiron
loss decreased after heat-shrinking.

In chapter 7, | evaluated the effect of compressive stress on iron loss of a Si gradient steel sheet. This material showed an
extremely low iron loss under heat-shrinking.

In chapter 8, al results were summarized.
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