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Evaluation Technologies for Machining Environment and Their Applications —— by Junya Okida, Hideki Moriguchi,
Takao Nishioka, Kazuo Noguchi and Nobuyuki Kitagawa ——In recent years, the demand for machining is growing,
and cutting tools are used in increasingly severe machining environments. Therefore, evaluating machining
environment is important for developing new cutting tools and providing technical support to customers. This paper
outlines the following technologies of machining environment evaluation: visualization of chip formation process
using a high-speed video camera, measurement of cutting temperature using a high-speed infrared radiation
pyrometer, and measurement of oscillation using an acceleration pickup. Finite element analysis of chip formation
process is also applied to evaluate stress on cutting tools. In this paper the authors study the application of high-
speed video camera visualization of chip formation process to the evaluation of orthogonal cutting of alloy steel and
titanium alloy. The formation of build-up edge was observed in the cutting process of alloy steel while the formation of
saw-tooth type chips was observed in the cutting process of titanium alloy. Because the cutting process of titanium
alloy was greatly affected by cutting temperature, controlling the cutting temperature is effective for improving the
machinability of titanium alloy.
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