B3 AAFTEA Al6d A7E (1999 79)
Journal of the Korean Society of Precision Engineering Vol. 16, No. 7, July 1999.

=]

- 0R0
o
In
U
El
b
2
JW
2
i
o

T5 2 75 2EHHRE
o

s, otz gl

Study on Prediction of Drill Breakage using Spindle and Z-axis Motor
Currents

Hwa Young Kim*, and Jung Hwan Ahn*

ABSTRACT

A reliable and practical monitoring of drill breakage is a crucial technique in automatic machining system. In
this study, a real-time monitoring system was developed to predict drill breakage using both spindle and z-axis
motor current. Drill breakage is monitored by detecting the level of residual motor current which is obtained
through the moving average filter algorithm. The residual exhibits a feature of sharp decrease just before drill
breakage. Therefore, drill breakage can be predicted by detecting this characteristic of residual component. Z-axis
motor current is better to predict the drill breakage than spindle motor current, because the former is faster in
response than the latter when drill breakage is occurred. The evaluation experiments have shown that the
developed monitoring system works very well.

Key Words : Drilling operation(=% #4), Drill breakage monitoring(=# 3}& 7+A]), Z-axis motor current(Z3
¥ A #), Spindle motor current(F 3 X E] 21 7%), Moving average inverse filter(¢] 53 < HE])
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Table 1 Cutting conditions for experiments

Diameter|{Depth of cut|Cutting speed| Feedrate
(mm) (mm) (rpm) |[(mm/rev)
I 6 12 1800 0.12
1! 3 6 3300 0.1
m 6 12 1900 0.15
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Fig. 7 Dynamic component of motor currents during

3rd hole drilling
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