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Micro V-groove Machining Using Cyclic Elliptical Cutting Motion of a Couple of
Piezoelectric Material

G. D. Kim(Mecha. and Automotive Eng. Dept., CUD),
K. S. Hwang(Gradu. School of Mecha. Sys. Eng. Dept., HSU), B. G. Loh(Mecha. Sys. Eng. Dept., HSU)

ABSTRACT

For precise micro-grooving and surface machining, ultrasonic cyclic elliptical cutting is proposed using two parallel

piezoelectric actuators. The piezoelectric actuators are energized by sinusoidal voltages of varying phase which is essenstial

to generating elliptical cutting. Experimental setup is composed of ultrasonic motor, single crystal diamond cutting tool, and

precise motorized xyz stage. It is confirmed experimentally that the cutting performance, in terms of the cutting force, the

burr formation, and the discontinuous chip formation is improved remarkably by applying ultrasonic elliptical vibration

cutting,
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Fig. 1 Two bending mode generated by PZTs (by
Shamoto and Moriwaki*?)
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Fig. 2 2-dimensional cutting mechanism by cyclic
elliptical motion
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Fig. 5 Comparison of cutting force between ordinary
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cutting and ultrasonic elliptical vibration cutting
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(b) Brass, V=5mm/s
Fig. 6 Comparison of cutting force between ordinary

-

cuiting and ultra. ellip. vib. cutting according to
depth of cut

Fig. 7 Comparison of surface texture between ordinary
cutting and ultra. ellip. vib. cutting (Aluminum,
=30 B, ¥=Smm/s)
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(b) Ellip. vib. cutting

Fig. 8 Comparison of chip shape between ordinary cutting
and ultra. ellip. vib. cutting (Brass, d=20 m,
V=3mm/s)
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