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A design of hybrid type linear motor and measurement of the thrust force characteristics
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ABSTRACT

A Hybrid type Linear Pulse Motor (LPM) for low cost is designed as single side stator structure. The static and dynamic characteristics
measurement systems are designed. Experimental measurement systems, which measure the static and dynamic characteristic of the LPM,
are uggested for the prototype L.PM. It becomes known the values of the thrust forces. Finally the microstep drive method is adopted to
the drive of prototype LPM. The waveform difference is measured between the microstep method and rectangular wave. From the
experimental results, it can be confirmed that the repetitive ripple of the thrust force of the prototype LPM are reduced by taking the
microstep drive method.
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Fig. 1 Schematic diagram of LPM
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Fig. 2 Magnetic equivalent circuit of LPM
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Fig. 3 Static thrust force values
with the displacement of Forcer
{(by simulation, exciting current = 1.5A)
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Fig. 4 static thrust force measuring
equipment system
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Fig. 5 Static thrust force values with the
displacement of Forcer (by experiment, exciting
current = 1 & 1.54)
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Fig. 7 Pull out thrust force values with excited
pulse rate
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Fig. 9 Microstep drive system
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Fig. 10 Vibration of the Forcer by the ripple
component of thrust forces at the microstep and
rectangular wave drive method
(upper: by microstep down: by rectangular wave)
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Fig. 11 Ripple component of thrust forces at the
microstep and rectangular wave drive method (at the
A point the moving direction is changed)
(a) by microstep (b) by rectangular wave)
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