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Cutting process monitoring system development for E-manufacturing

B. CH. Shin*, G. S. Yoon", J. H. Choi’, D. W. Kim*, M. W. Cho™

JL Abstract
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F

Recently, with the rapid growth of information technology, many studies have been performed to implement web-based
manufacturing system. Such technologies are expected to meet the need of many manufacturing industries those want to adopt
E-manufacturing system for the construction of globalization, agility, digitalization to cope with the rapid changing market
requirements. In this research, a real-time web-based machine tool and machining process monitoring system is developed as a first
step for implementing E-manufacturing system. In this system, main spindle motor current and feed current are measured using hall
sensors. And the relationship between the cutting force and the spindle motor RMS current at various spindle rotational speed is
obtained. Also, a rule-based expert system is developed in order to monitor the machining process effectively. Finally, developed

system is applied to real machining process to verify the effectiveness.
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Fig.1 A design of monitoring system
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Table.1 Experimental specification

CNC HYUNDAI HiMac-V100

2 20mm 4teeth Flat Endmill
2 20mm 2teeth Flat Endmill

Tool

Workpiece S40C, SM45C
Feed rate 20mm/min ~ 200mm/min
Depth of Cut 0.5mm~ 4.5mm
Speed 500rpm ~ 2000rpm
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Spindle RMS CurrentjA]

F =160.50838M —2.55657
Fig.2 Relation of cutting force and
Spindle RMS current
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|| CNC Machiaing Center Motor Current |
i
[ Hall Sensor (X,Y,Z) l

[ Current [Al =15, I, J

Tpass = Sqre (L) + (0, P+ (1, P13
i
Calibration method
Cutting force [N] = (I5*X +C

l‘.———_..‘ ..................

[ Analysis cutting force & dkplayJ

F=110.9734*"M-456.2987
(M=-0.13528D"+1.69141D+6.4369)

@ RMS: Root Mean Square, X: multiplication factor, C : shift factor, D: depth

Fig.3 Flowchart of calibration algorithm
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Fig.5 Indirect measurement of main spindle
rpm and feed rate
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Fig.8 WEB-based monitoring system for CNC
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