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The RMS Characteristics of Cutting Force Depending on the Tool Wear
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Abstract

With the use of the NC machine tool, the unmanned production system has been growing

recently in the manufacturing field. Thus there are problems with monitoring adequate tool

fracture during the cutting process efficiently. This study was planned and carried out to discover

a way of monitoring tool condition in ON-LINE systems during the cutting process. The acquisi-
tion of data in cutting force and tool wear has been made in the section examined, to extract the .

RMS value of the cutting force as specific factors in the cutting process. The fluctuation of the

cutting force in accordance with tool wear has been analysed by using experimental data as the
RMS characteristics. From the results, it has been shown that the fluctuation of the RMS values

for the cutting force has a close relation to flank wear.
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Table 2 Experimental apparatus

(1) Tool dynamometer

% Kistler instrument type . 9257 A
% Maximum load : 5000 N
* Resolution . <0.01 N

(2) Charge amplifier

% Kistler instrument type : 5001
* Measurement of a range . +0.1~500,000 pc
% Resolution : +19%

(3) Tool makers microscope

* Model : Nikon
* Magnification : X 50

(4) A/D converter : ADC 574A

% 12 bits

%16 channel

% Conversion time : 15 x4 sec

* Measurement of a range . +5V, +10 V

(5) Profile projector

% Model : Mitutoyo PJ 303

(6) Stylus digital dial gauge tester

Grade P20

Standard TPGN 160304 ASA 321 *Model : salvac D-25

Tool holder CTGPR 2525 * Minimum measuring range : 0.0001 mm
Side rake angle, o 6°

Back rake angle, A 0° mammetr Sy

End relief angle, y 6° ﬁ EGA :E—:) prineer
Side relief angle, 8 11° comener [ microcompuer TEEEA88
End cutting edge angle, K, 5° ll Here E ploner
Side cutting edge angle, K, 0° diopiny

Nose radius, R, 0.4 mm Fig. 2 Block diagram of data acquisition
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Fig. 3 Photomicrograph of a chip shape pattern in
work material SUS 304
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