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Dynamic Analysis of Cutting Tools by the
Finite Element Method

Toshihiko Axivama Hiroshi Konno*
Tateshi Kisminamr  Katsumasa SAITo

Abstract

It is known that the phenomena of chatter vibration in metal cutting process gives
unfavorable influences on the accuracy of required geometries and the finished surface
of workpieces and the life of cutting tools. Various investigations have been made on
the chatter vibration especially self-excited chatter of machine tools.

In this paper, an investigation on the dynamic behavior of cutting tools was made in
an attmpt to clarify the influences of the tool clearance angle on the chatter vibration
in the metal cutting process and the effects of the overhang length of the cutting tool
on the vibrational behaviors of the tool post by using the finite element method.

The main results obtained are as follows.

(1) The natural frequency of chatter frequency of the cutting tool increases with the
increase of tool clearance angle.

(2) By increasing the overhang length of the cutting tool, the natural {requency of
vibration of the tool post increases somewhat, but higher natural vibration frequencies

decrease inversly.
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