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Identification of Cutting Trouble with Various Sensors in Drilling Process
Kazukuni MORIMOTO

In this study, we proposed a discrimination method of operating states in drilling with various sensors
such as those for table accelerations vibrational sounds, and cutting forces. As a result, the following
characteristics were observed: (1) just at the moment of drill breakage in comparison with the period before drill breakage,
the table accelerations showed no increase, and yet the cutting forces and the vibrational sounds showed large increase;
(2) as for the frequency spectra, the principal frequency and the second order higher harmonic wave frequency of the
spindle rotation were observed in the thrust forces, while the natural vibration frequency of the work material was mainly
observed in the vibrational sounds; (3) the vibrational sounds were considered to be useful in discriminating the operating
states of drilling because the vibrational sounds contained various frequency components such as the cutting force
variations, the motor sounds, and the abrasive sounds between the tool and the hole inner wall as well as the natural

vibration frequency of the work material.
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Cutting condition
Cutting speed [ m/min | 32
Feed rate 0.05
[mm/tooth]
Spindle rotation [rpm] 2390
Hole depth [mm] 20
Courant None

(dry condition )

Drill ¢ 4.2mm
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