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Performance Assessment for Feéding System of Ultraprecision Machine
Tool Driven by Friction Drive
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ABSTRACT

The positioning system for the ultraprecision machine tool should have nanometer order of positioning
resolution. For the purpose of achieving that resolution, various feed drive devices have been proposed and
currently hydrostatic lead screw and friction drive are paid attention. It is reported that an angstrom resolution can
be achieved by using twist-roller friction drive. So we have manufactured ultraprecision feeding system driven by
the twist-roller friction drive and perform performance assessment for problem definition and solution finding. As
a result, we found that the twist-roller friction drive is mechanically suitable for ultraprecision positioning but

some considerations are needed to get higher resolution.
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Fig. 1 (a) Driving principle of twist roller friction
drive
(b) moving trajectory of driven roller
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Fig. 2 (a) Schematic diagram of twist roller friction
drive
(b) Photography of twist roller friction drive
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