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A Micro Turning Lathe Using Piezo Feed Driver

Tae Jo Ko, Jong Woon Jeong*, Byeong Mook Chung ** and Hee Sool Kim**

ABSTRACT

Micro-machine tool is essential in the micro/meso cutting for the sake of saving of space, resources, and energy. In
this research, a micro-turning lathe was fabricated with piezoelectric feed drive mechanism, and motion of each axis was
generated by stepwise mechanism with two piezo actuators. The resolution to drive the axis was 0.05 gm and position

accuracy less than 2 pm was assured. From the positioning experiment, piezo feed mechanism is good enough for the

micro machine tools. Many turning experiments were carried out with diamond-cutting tools ‘to evaluate cutting
capability of a machine tool. Continuous flow type chip could be obtained even if the cutting speed was very low due to
small diameter of workpiece. However, thorough investigation about machineability in micro/meso cutting is inevitable

to assure high quality surface roughness in micro machine tool.
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Fig. 1 Stepwise motion of two piezo actuators
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Fig. 2 Signals of two piezoelectric elements for stepwise
motion
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Fig. 3 Finite element analysis of the flexure hinges
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Fig. 10 Photograph of micro turning lathe

Table 1 Specification of micro turning lathe
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Specification of Motor driven Micro Lathe

Max. cutting length 5 mm
Max. chucking diameter 3 mm
Type Micro DC motor
Spindle Max. speed 10,000 rpm
Torque constant 16.3 mNm/A4
Rated output 2w
Feed type PZT actz.zator
[stepwise]
Table stroke 50 mm
Table Min. feed 250 nm
Max. velocity 300 um/s
Rigidity (axial) 6.6 N/ um
Positioning <2um
accuracy

Machine size / weight

78*50*55 mm /

0.52 kg
Cutting speed 30 m/min
Material Aluminum, Brass
Tool PCD, MCD bite
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