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A basic study on Unmanned Machining Process Optimizing and Autonomous Control
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The biggest factors that lower the machining accuracy are thermal deformation and chatter
vibration. In this article, we introduce the study case of technology that can automatically
compensate the errors of these factors of a machine during processing on the machine tool's
CNC(Computerized Numerical Controller) in real time. This study is related to the detection and
compensation of thermal deformation and chatter vibration that can compensate for faster and
produce processed goods with more precision by autonomous compensation. In addition, this
study is related to the active control of vibration during machining, monitoring of cutting force and
auto recognition of machining axes origin. Thus, we attempt to introduce the related contents of
the development we have made in this article.
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Fig. 1 Background of unmanned machining process

optimizing and autonomous control

Fig. 2 Thermal deformation compensation and chatter

vibration control
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Fig. 3 machining tool monitoring and setup process

automation
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Fig. 5 Thermal deformation compensation in real-time

during machining
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Fig. 6 Machining precision measurement through thermal
deformation compensation
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Fig. 7 Monitoring and control of chatter vibration in real-

time during machining

Table 1 Surface precision measurement through chatter
vibration control

Pre-compensation
values(5 times avg.) | values(5 times avg.)

Post-compensation

200mm/min
3.6um

Feed rate 200mm/min

Surface 4.2um
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Fig. 8 Active control of vibration in machining process
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strain- gauge
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Fig. 10 Auto recognition of machining axes origin
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