57 e o83 g A121 ¥ A3 %, pp. 258~263, 2011

DOI : 10.5050/KSNVE.2011.21.3.258

El7A A9 FAZ T whE Ak I

2 34 A% 54

Characteristics of Rotational Vibration of Cutting Edge
in Elliptical Vibration Cutting by Modulation of Excitation Frequency
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ABSTRACT

The direction of the cutting tool plays a critical role in elliptical vibration cutting(EVC) where the

cutting tool cuts workpiece in a trochoidal motion. In this study, EVC cutting device was developed

using two parallel piezoelectric materials and it was observed that the rotation direction of the tool

reverses as the EVC device undergoes resonance at which either flexural(cutting direction) or longi-

tudinal(thrust direction) mode shapes occurs. To analytically explain reversal of the rotation direction,

kinematic motion analysis of the tool was modified to incorporate amplification of the vibration am-

plitude and phase introduced by resonance. It successfully demonstrated, through Matlab simulation,

reversal of the rotation direction of the cutting tool as the excitation frequency increases beyond res-

onance frequencies at which either flexural or longitudinal vibration occurs.
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Fig. 3(a) Schematic drawing of EVC device(unit: mm)

Fig. 3(b) Photograph of EVC device
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Fig. 4 Kinematic analysis of motion of cutting edge
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