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Design and Test of Elliptical Vibration Assisted Cutting Tool Post
for Ultra-precision Machines

D.H.Lee, H. S.Kim, E. I. Kim{IAE), C. J. Oh(CENT)

ABSTRACT

This paper presents the design and test of elliptical vibration assisted cutting tool post. It is actuated by two piszoelectric
actuators which are connected to the moving part through the elastic hinge with itz role of imposing the preliminary pressures.
These two actuators are located at right angles so that the resulting tool tip moves like a two-dimensional sllipse. Also, the
tool post is activated within the region of linear actuation in order to overcome the distorted elliptical motion. For the precize
meazurement of the displacement of the tool tip, three-dimensional experimental apparatus was designed and the strokes of
the tool post in major and minor axes were measured. The results show that the tool post can produce the variety of wibration

locus from a circle with a radius of 5 ¢m to an ellipse with a major axis, a = 10 pm, and a minor axis, b=2.5 pm

Key Words : Elliptical vibration assisted cutting tool post (8} 215 @A FF), Elastic hings (491 7]),
Piczoelectric actuator (¢ 21 9 Fo1 o1 B]), Ultra-precision machine (282 71E71)
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Fig. 1 Principle of two-dimensional elliptical wvibration
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Fig. 2 Solid model of the elliptical wibration assisted
cutting tool post
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Fig. 3b Deflection of the lever arm in the tool post when
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Fig. 5 The measured wave shape of displacement
value(1V/div, 2.5 pn/'V)
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Fig. 6 The measured vibration locus of tool post in XY
plane (1V/div, 2.5 (m/V)
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