(®)
2017 2019

Analysis of self-excited chatter with mode coupling using real-time simulation
of cutting process
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The machining process was simulated by a cutting model and a virtual cutting
force was applied to the machining system. The vibration response was analyzed, where the real
process and the structural system were separated. Loading devices with a real-time simulation system
were developed for the experiments. The dynamic characteristics in the cross direction of the
structural system, as well as the intermittent effect of cutting, were investigated with the
condition of occurrence of mode coupling. It was found that the effect of the cross-direction
dynamic characteristics was small and the intermittent effect was large. The vibration transition in
unstable oscillation was successfully simulated in a real-time sense. It was also found that when
the spindle rotates, vibrations occur at the sideband of the tool passing frequency due to runout.
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Fig. 1 Experimental setup.
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Fig. 2 Excitation and measurement system.
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Fig. 3 Command voltage and measured displacement.
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Fig. 4 Measured displacement with periodic sampling
plot and spectrogram.
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Fig. 8 Measured excitation force and displacement.
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Fig. 9 Spectrogram of measured excitation force and displacement.
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Fig. 10 Spectrum of displacement and compliance
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Fig. 11 Phase diagram
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