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Reduction of Torque Ripple for Outer-Rotor-type
Segment PM motor with Ferrite Magnet
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Drones have been used for limited purposes such as aerial photography and pesticide spraying, but now they
are expected to be used for logistics and transportation. On the other hand, the drones are operated for a short time
about 40 to 60 minutes, and they have a low payload weight of less than 10 kg. To improve these, the battery capacity
can be increased, but the weight is also increased and the payload weight is decreased. So, improvement of the motor
is necessary. This paper presented a novel outer-rotor-type permanent magnet (PM) motor with a segment-shaped
rotor for high power density and low cost. It can be used a magnet flux effectively because it has backyoke iron, and
improving output can be expected. However, the torque ripple is increased. So, the improvement of torque ripple is

proved using an asymmetry rotor and Ferrite magnet.
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(b) SPM
Fig. 1 Schematic diagram of PM motors

(a) Segment PM

Table. 1 Specification of PM motors.

Segment PM SPM
Motor diameter 40.0 mm
Stack length 20.0 mm
Rotor speed 80000 rpm
Target torque 02N-'m
Number of turns/pole 10 turns / pole
Winding diameter 0.955 mm ‘ 1.066 mm
Magnet pole pairs 7
Gap length 0.35 mm
Magnet length 3.1 mm ‘ 1.85 mm
Material of magnet Sintered Nd-Fe-B
Material of iron core 0.2 mm silicon
Amount of magnet 1595 mm? ‘ 3917 mm?
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Fig. 2 Current density versus torque .
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Fig. 3 Comparison of output torque waveform.
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Fig. 5 Comparison of each torque waveform at 6A/mm?
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