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Monitoring System for Abnormal Cutting States in the Drilling
Operation using Motor Current

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

ABSTRACT

The in-process detection of drill wear and breakage is one of the most important technical
problems in unmaned machining system. In this paper, the monitoring system is developed to
monitor abnormal drilling states such as drill breakage, drill wear and unstable cutting using
motor current. Drill breakage is detected by level monitoring. Tool wear is classified by fuzzy
pattern recognition, The key feature for classification of tool wear is the estimated flunk
wear which is calculated by the proposed flank wear model. The characteristic of the model
is not sensitive to the variation of cutting conditions but is sensitive to drill wear state.
Unstable cutting states due to the unsmooth chip disposal and the overload are monitored by
the variance/mean ratio of spindle motor current. Variance/mean ratio also includes the infor-
mation about the prediction of drill wear and drill breakage. The evaluation experiments have
shown that the developed system works very well

Key words : =7 (Drill Wear), =¥3<:(Drill Breakage), A4Mo]3dd (Abnormal Cutting
State), ZEAF (Motor Current), HAME4 (Fuzzy Pattern Recognition), 94 &
@3 v} (Estimated Flank Wear), £4t/%34] (Variance/Mean Ratio)
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Fig. 2 Cutting force distribution on a twist drill
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Fig. 4 Construction of flank wear estimation model
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Table 1 Cutting conditions for experiments

Cutting| Feedrate | Depth| Tool
speed |(mm/rev)|of cut| life
(rpmm) () |(holes)
Training | 1900 0.15 12 330
Test|Test 1| 1900 015 12 475
Test 2| 1800 0.12 12 555
Teat 3| 1900 02 12 390
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Table 2 Cluster center

Spindle | Z-axis
motor | motor
cutyent | current
initiat 0439 0.6508
small 0.627 0.804
normal | 0825 0917
severe | 0956 | 0978 °
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Fig. 10 Results of fuzzy recognition for test 1
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