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Workpiece Horizontality and Reference Positioning of Cutting Tool by Measuring
Impedance in Ultra-Precision-Machining
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In ultra precision machining, it is necessary to adjust the horizontality and reference position of a
workpiece in a noncontact manner. For this, a simple process by measuring impedance between
a tool tip and a workpiece which are connected to impedance analyzer is proposed. As the
distance between the tool and the workpiece gets closer, the reduction rate of impedance
becomes higher over all frequency ranges. By setting threshold value of impedance reduction
rate at specific frequencies through preliminary experiments, the distance between the tool and
the workpiece can be predicted and it directly enables us to horizontalize the workpiece and to
set the tool to the desired reference position.
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Fig. 1 Variation of depth of cut and cutting force due to
workpiece inclination in micro V-grooving
(workpiece: Brass, cutting tool: single crystal
diamond tool)
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Fig. 3 Experimental setup for measuring impedance
between tool tip and workpiece
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Fig. 4 Simplified electric circuit modeling for measuring
impedance between tool tip and workpiece
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(b) Using CBN insert tip
Fig. 7 Impedance reduction rate according to the distance
between tool tip and aluminum workpiece
(reference distance=10mm)
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