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Characteristic Test of High Force Linear Motor Feed Unit for High Speed Machine Tool

C. K. Song, J. H. Hwang, C. H. Park, H. S. Lee(KIMM), J. H. Joung(Samick Industrial Co.)

ABSTRACT

Direct drive linear motors have large potential for use as high speed machine tool feed units since they can
1acrease machining rates and improve servo accuracy by eliminating gear related machining problems. So, in this
paper, characteristic of 2-axis linear motor feed unit are studied and control gain are adjusted considering positioning,
velocity, acceleration and static stiffness. We confirm linear motor feed unit are affected value of control gain
sensitively, because drive directly. From the experiment, this feed unit has luym micro step resolution, 5.7um
positioning accuracy and under 60um circularity.
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Table 1 Specification of feed unit
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Fig 1. Photo of 2-axis linear motor feed unit
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Fig. 2 Block diagram for control system
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Fig. 3 Vertical, horizontal straightness (X-axis)
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Fig. 4 Vertical, horizontal straightness (Y-axis)
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Fig. 6 Micro step response(Y axis)
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Fig. 5 Micro step response(X axis)
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Fig. 8 Positional error and pitch error
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Fig. 10 Change of linear motion error at high speed
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Fig. 13 Circularity (circular speed 60/min)
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