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University of Michigan, Ann Arbor College of Engineering Refreshments Provided

Signal Analysis and System Development for
Tool Condition Monitoring in Micro Cutting

Ming-Chyuan Lu, Assistant Professor
Dapa'lmenl of Mechanical Engineering
National Chung Hsing University
Taichung, Taiwan

The tool condition monitaring system plays an important role: it reduces the down time of a machining system,
and it keeps cutting quality at a high level. For micro machining, the tool condition monitoring system draws
maore attention than conventional cutting, due to the weakness of micro tools and the demand for the pracision
machining of the optical device mold with a high density feature design. In the development of the monitoring
system over the past decade, the focus has been on the classifier design: however, signal characteristics and
feature development also have made an unexpected contribution to the reliabllity of the monitoring system,

This presentation first will show the signal characteristics obtained from different sensors for both tool break-
age and tool wear monitoring In micro miling. The relationship between tool conditions and signals, Including
audible sound, acoustic emission, vibration on the spindle, power, and force, will be discussed. In the analysls
to be featured, the fast Fourler transforms were used to obtain frequency domain signals in the tool wear study.
In addition, the Wavelet transforms were used for transforming data In the tool breakage study. Following the
signal analysls, the development of the monitoring system--equipped with audible sound, spindle vibration, and

acoustic emission--will be presented. Nolse reduction for audible sound by the microphone array also will be
highlighted.

Wednesday, October 7, 2009
4:30 - 5:30 PM
1005 H.H. Dow Building

For more information, please call Kathy at (734) 764-3312 or emall at kbishar@umich.edu
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