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Abstract ———As an application of cutting to the manufacturing for micro mechanical
parts and as a trial on the development of the miniature machining system matching to the
micro size of the work piece, a micro lathe turning system has been developed. By the im-
provement of spindle unit, the whirling of spindle rotation is kept under 0.6 z m.Using the
dimension measurement on the microscope monitor, variation of tollerance is controlled
under 0.7 z m to the basic dimention 20 . m.A work material 0.3 mm in diameter is clamped
and cut to minimum 6 z m in diameter with the rotation speed up to 15,000 rpm. The whole
size of the equipment is about 270mm which can be set under an optical microscope. A
micro diamond single point tool has been applied on the cutting for various shapes, and the
usefulness of such micro cutting tool for the various forms has been confirmed. Cutting
force has been investigated using a three directional force sensor and the possibility of the
reduction of resistant force to improve working accuracy and to apply for micro parts has
been examined.Some 3-dimensional micro parts such as micro pins are well fabricated by
this system.
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Fig.1 Schematic view of micro cutting system
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Fig.4 Cylindricity of workpiece after cutting Fig.5 Whirling of rotation
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Fig.8 Minimum cutting size

Fig.9 Surface asperity after cutting
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Fig.10 Machining of a micro pin Fig.11 Example of micro parts
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