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Studdy for Force Ripple Suppression of the Iron Core Linear Motors

Chang Kyu Song*, Jeong Sik Kim', Kyung Ho Kim", Chun Hong Park™™

qﬁ Abstract

-

control methods are effective in reducing motor ripple.

Higher productivity requires high-speed motion of machine tool axes. The iron core linear DC motor (LDM) is widely
accepted as a viable candidate for high-speed machine tool feed unit. LDM, however, has two inherent disturbance force
components, namely cogging and thrust force ripple. These disturbance forces directly affect the tracking accuracy of the
feeding system and must be eliminated or reduced. In order to reduce motor ripple, this research adapted the feedforward
compensation method and neural network control. Experiments carried out with the linear motor test setup show that these
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Fig. 1 Block diagram of the proposed control scheme
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Fig. 2 Experimental setup for linear DC motor feeding
system
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Fig. 4 Tracking performance by PID control and by
PID+feedforward control
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Fig. 5 Experimental setup for cogging measurement in linear
motor feeding system
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Fig. 6 Cogging force measured from setup in Fig.2
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Fig. 7 Photograph of magnet placement
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Fig. 8 Comparison of between feedforward and
non-feedforward control
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Fig. 10 Learning result in case of applying individual
weight factor
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