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A Study on In-process Detection of
Cutting Condition by Utilizing Cutting Sound

Hideki AoyAMA and Kazuyuki KIKUCHI

Abstract

A technique which automatically recognizes the condition in a cutting process is required to
automate a machine work shop. We can detect cutting conditions, such as flank wear, regenera-
tive chatter or chipping by the cutting sounds in turning. The cutting sound is gathered by a micro-
phone and fed into a microcomputer. The data are analyzed into frequency by the fast Fourier
transform and the linear prediction method in a microcomputer, and the remarkable frequency showing
flank wear, regenerative chatter or chipping is investigated. The frequency corresponds with the
characteristic frequency in a tool system or a work system. The characteristic frequency appears in
the region of 3kHz through 5kHz, or at 500Hz. The peak of 3kHz through 5kHz rises with the progress
of flank wear. A component of 500Hz grows with regenerative chatter. Chipping generates very big
vibration at about 5kHz.
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