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Abstract :

To prevent the global warming, significant efforts to reduce CO2 emission have
been investigated. One of solutions is the developments of next generation automotives.
The hybrid electrical vehicles have a long range with high fuel efficiency. The increased
cost has been accepted in the market. In 2013 the first and the second sales are Toyota

Aqua and Prius, both are hybrid vehicle. In hybrid vehicles, a battery, power electronics,



a motor and a generator are equipped. In the motor and generator, material cost of
rare-earth permanent magnet material is the possible risk in the mass production. Thus,
rare-earth-free motors and generators are required.

In this lecture, next generation vehicles are reviewed. In addition, hybrid vehicles
and these operation principles are reviewed. The requirements in motors and
generators are presented with a reference to the Toyota Prius. The research
developments of the rare-earth-free motors and generators in the laboratory are

presented. A breakthrough in designing rare-earth-free motor is introduced.
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