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Design Technology for a Low-speed, High-electromagnetic-force, Direct-
drive Motor for Ships Using a 3D Magnetic Pole Structure
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Abstract

This paper introduces specific examples of motors using Kobe Steel's unique 3D magnetic pole structure, which
has high electromagnetic force density characteristics suitable for electrifying ships, and its design technology.
In a design example aimed at high electromagnetic force density, the electromagnetic force per mass of a flat
plate-type direct-drive motor has been improved approximately three times compared with the conventional
model. The optimization results using motor constant squared density as an index are presented in a design
example aimed at low copper loss to downsize the entire system. Kobe Steel's motor design technology, based
on a 3D magnetic pole structure, will contribute to expanding the scope of electrification of drive units for ships.
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Fig.1 Motor components and magnetic circuits
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Fig.2 Three-dimensional magnetic pole unit cell and three magnetic
circuits formed inside
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