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Drill Wear Modelling based on Motor Current and Application
to Real-time Wear Estimation

H. Y. Kim*, J. H. Ahn**

ABSTRACT

In-process detection of drill wear is one of the most important technologies for automatic,
unmaned machining systems. In this study, an on-line drill wear estimation model based on
spindle/Z-axis motor currents generated during the drilling process is proposed. The theoretical
model is obtained by integrating the drilling process model and the servomechanism model.
The drilling process model describes the relationship of drill wear and drilling torque/thrust
force, whereas the servomechanism model describes the relationship of drilling torque/thrust
force applied to motor and spindle/Z-axis motor current. Evaluation tests have shown that the
proposed model is a good real-time estimator for drill wear,
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Fig. 2 Cutbling force distribution on a twist drill
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Fig. 5 Spindle system of vertical maching center
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Fig. 8 Block diagram of Z-axis feed system
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Fig. 11 Flank wear measurements on the drill
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