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Diagnosis of Tool Wear and Fracture Using Cutting Force
Signal Characteristics and Histogram Analysis

Chin-Yong Cheong*, Ki-Hyun Yu**,

Nam-Sup Suh***

ABSTRACT

Automatic monitoring the cutting state is one of the important problems to increase the reliability of
modern machining processes. In this study, cutting force signals were used in order to monitor the tool

wear and fracture in the turning process. Turning experiments were performed using cemented carbide
insert tools(K20) and STS304 steel as a workpiece. Cutting force signal characteristics and histogram
analysis method were used to recognize the cutting states. It was found that tool wear and fracture can be
diagnosed from the cutting force signal coefficient of variation(C.V.) and histogram analysis.

Key Words : Cutting State(d4}d#}), Monitoring(#4]), Histogram Analysis(8| 2ZE2HE#A),
Diagnosis(A&), Coefficient of Variation(H &A1)
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Table 1. Specification of insert and tool holder

Grade K20
160304GN(ASA 322)
Standard + Cutting edge length: 16mm
+ Thickness : 3mm
Tool holder CTGPR(Korea tungsten)

Table 2. Tool geometry

Major cutting edge angle
Back rake angle
Effective rake angle
Side relief angle
Inclination angle
Nose radius(mm)
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Table 3. Cutting condition

Cutting speed Feed Depth of cut
{m/min) {mmy/rev) (mm)
100, 150, 200 0.1, 0.25, 0.38 04,08 12
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Fig.1 Dimensions of slotted insert
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Fig.2 Signal processing flow diagram
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Fvig.3 Block diagram of the data acquisition
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Fig.4 Coefficient of variation vs. data block number
(v=150m/min,.f=0.25mm/rev)
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Fig.5 Coefficient of variation vs. data block number
(f=0.1mm/rev,a=0.4mm)
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Fig.6 Coefficient of variation vs. data block number
(v=150m/min,a=0.4mm)
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g.7 Cutting force vs. cutting time(110ms)
(v=150m/min, f=0.25mm/rev, a=0.4mm)
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Fig.8 Cutting force histogram(110ms)
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Fig.9 Cutting force vs. cutting time(127.6sec)
(v=150m/min, {=0.25mm/rev, a=0.4mm)
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Fig. 10 Cutting force histogram(127.6sec)
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Fig. 11 Cutting force vs. cutting time (159.9sec)
(v=150m/min, f=0.25mm/rev, a=0.4mm)
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