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Traction Motors Aiming at High Efficiency and Low Maintenance
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Due to the demand for high-output motors in the limited space between the wheels in an electric train, self-ventilating traction motors
have been used for many years. Periodical disassembly maintenance is necessary to remove the small quantities of dust that enter the
motor from the open-air ventilation. Reducing this burden, as well as increasing efficiency and reducing noise, would benefit the next

generation of motors.

To address these needs, Toshiba is developing a fully enclosed type traction motor, a fully enclosed type traction motor with outer fans,
a high-efficiency permanent-magnet synchronous motor, and a direct-drive motor (DDM) as traction motors for the next generation of

trains.
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Fully enclosed type traction motor
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Cross section of fully enclosed type traction motor
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Fully enclosed type traction motor with outer fans
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Cross section of fully enclosed type traction motor with
outer fans
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Results of noise analysis
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High-efficiency permanent-magnet synchronous motor
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Cross section of high-efficiency permanent-magnet
synchronous motor
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Direct-drive motor
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Cross section of direct-drive motor
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