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Investigation of Cogging Effect in Bisymmetric Dual Iron Core Linear Motor Stage
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This paper presents bisymmetric dual iron core linear motor stage for heavy-duty high precision
applications such as large area micro-grooving machines or high precision roll die machines. In this
stage, two iron core linear motors are installed in laterally symmetric way to cancel out the
attractive forces. Main focus was given to analyzing the effect of cogging force and moment for two
different layouts, which are symmetric and half-pitch shifted ones. Experimental results showed that
the symmetric layout is more adequate for high precision applications because of its clear moment
cancellation effect. It was also verified that the effect of the residual cogging moment can be
suppressed further by increasing the bearing stiffness. One problem of the symmetric layout is
added cogging force which hinders smooth motion, but its effect was relatively small compared with
that of moment cancellation

Key Words: Iron Core Linear Motor (2 4% 2[L]0{ 2H), Cogging Force (F 2 &), Cogging Moment (ZZ{ ZH E ), Attractive
Force (&0 3), Hydrostatic Bearing (878 2t 018)
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Fig. 1 Typical structure of iron core linear motors
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Fig. 5 Comparison of the cogging forces for two layouts
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Fig. 6 FFT analysis of the cogging forces
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