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Monitoring technology of machining operations has a

long history since unmanned machining was introduced. Lots of

research papers were presented and some of them has been commercialized and applied to shop floor. Despite the long
history, many researchers have presented new approaches continuously in this area. This paper presents current state of
monitoring technology of machining operations. The objectives of monitoring are shortly summarized, and the monitoring
methods and the unique sensor technologies are reviewed. The main objective of the monitoring technology remains same;
tool condition monitoring (TCM). The general approaches also remain similar; signal processing and decision making. But,
the innovative methods for every step of process monitoring are being provided to improve the performance. More powerful
computing is lowering the wall of much more data from more sensors by fast calculation. This technology also introduces
the novel decision making strategies such as Atrtificial Intelligent. New materials and new communication technologies are
breaking the limitation of sensor positions. Virtual machining technology which estimates the machining physics is being

integrated with monitoring technology.
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Fig. 2 Data flow of monitoring system
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Fig. 4 A sensor system for cutting force measurement: (a) 3D
Model of the monolithic elastic element structure, (b)
Experimental setup for implementing the sensor system for
cutting force measurement’’ (Adapted from Ref. 57 on the
basis of open access)
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