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MnAIC Magnet Coaxial Type Linear Servo Motor
Ichiro Takasu and Nobuyuki Kato

Synopsis: The linear servo motor with MnAIC magnets was introduced.

It was designed as a coaxial type linear motor using

Fleming law. As for magnetising factors, magnetising voltage, magnetising pitch and coil structure were studied.

It was found that narrower coil width than magnetising pitch could produce magnetised trapezoid shape waveform

whilst magnets magnetised by coil which has same width with magnetising pitch has peak shape. Characteristics

of the coaxial linear servo motor using magnets whose magnetised waveforms are sine shape and trapezoid

shape is also examined. The linear motor with magnetised trapezoid shape waveform has bigger thrust than the

motor with sine shape waveform.

Key words: linear motor; MnAIC magnet; coaxial; Fleming law; thrust; initial time; encoder resolution; sine; trapezoid;

waveform.
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Fig. 5. Magnetic field diagram of the linear servo motor.
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Fig.6. Current waveforms for the linear servo motor.
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Fig.13. Schematic illustration of the effect of coil width.
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Fig.16. Magnetising waveforms for the MnAIC magnets
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Table 1. Characteristics of the MnAIC magnet linear servo motor.

Magnetised waveform

trapezoid sin

MnAIC magnet diameter (mm) @25 @25
Initial time 10mm/sec * 10 10
(msec) 1000mm/sec * 50 40
Thrust (N) 47 40
(estimate) (41)
Maximum velocity (mm/sec) 2200 2200
Encoder resolution (um) 50 50

* motor speed
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