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A Study on the Detection of Chatter Vibration using
Cutting Force Measurement

Jae-Woong Youn*
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In-process diagnosis of the cutting state is essential for the automation of manufacturing systems. Especially, when the

cutting process becomes unstable, it induces self-exited vibrations, a frequent cause of poor tool life, rough surface finish,
damage to the workpiece and the machine tool itself, and excessive down time. To ensure that the cutting process main-
tains stable, it is highly desirable to have the capability of real-time monitoring and controlling chatter. This paper
describes the detection method of chatter vibration using cutting force in turning process. In order to detect a chatter vibra-
tion, the dynamic fluctuation of radial force is analyzed since this component is sensitive to the chatter. The envelope sig-
nal of radial force has been calculated by the use of FIR Hilbert transformer, and it was useful to classify the chatter signal
from the dynamically unstable circumstances. It was found that the mode and the mode width were closely correlated with
the chatter amplitude as well. Finally, back propagation(BP) neural networks have been applied to the pattern recognition

for the classification of chatter signal in various cutting conditions. The validity of this system was confirmed by the
experiments under the various cutting conditions. r

Key Words : A E{(Chatter), 7H2] 9 (Detection Method), L2} 4l 3 (Envelope Signal), 21 A2 (Cutting Force). B2 M %
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Fig. 3 Fluctuations of cutting force in chatter
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(b) Power spectrum of radial force
(¢) Cutting force components
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laput Patterns of Neural Network

Fig. 6 Experimental setup for chatter detection
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Fig. 9 Envelope signal and mode diagram
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