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Detection of Tool Breakage using Multi-Sensing System
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ABSTRACT

In the manufacturing field,

In these point of view,
by some manufacturing companies.
conditions 1i.e.

tool wear, tool breakage,

crack,

some traditional manufacturing and machining methods become
weakened the productivity, the external competitive power,

and accuracies of the products.

the unmanned and intelligent manufacturing systems are proposed
The real-time monitoring technology of the cutting tool

and chipping are necessarily required to

realize those system, especially. In this study, we constructed the multi~sensing system using

the acceleration sensor,
we analyzed the nose breakage,
of the developed system.
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and the loadmeter of a machine tool.
the massive signal,

Also,
and some monitoring features by means

ZA E4 (monitoring  feature).
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Fig.5 Output signal of current sensor according
to change of depth of cut:
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180m/min, f=0. Imm/rev)
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Fig.9 Characteristics of acceleration sensor
signal : (a) tool breakage signal and (b)
tool breakage and friction between
breakaged face and workpiece
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Fig. 10 Averaged current sensor signal: (a) tool

‘ breakage signal and (b) tool breakage
and friction between breakaged face and
workpiece
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Fig. 12 Characteristics of acceleration sensor,
current sensor and loadmeter signals : (a)
normal condition and (b) nose breakage
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(unit : volt)

Nose breakage
breakage

1.7
0.8
L9

T

200. 0mS /div

Normal
cqndition
2.4
0.55
1.6

Massive

6~7
0.82
1.82

5V/div

0.000 4S8 1.000S

Fig. 13 Acceleration sensor signal when con-
tinuous chip has been tangled
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