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Development of a Cutting Force Monitoring System for a CNC Lathe
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ABSTRACT

Monitoring of the cutting force signals in cutting process has been well emphasized in machine tool communities.
Although the cutting force can be directly measured by a tool dynamometer, this method is not always feasible because
of high cost and limitations in setup. In this paper an indirect cutting force monitoring system is developed so that the
cutting force in turning process is estimated based on a AC spindle drive model. This monitoring system considers the
cutting force as a disturbance input to the spindie drive and estimates the cutting force based on the inverse dynamic
model. The inverse dynamic model represents the dynamic relation between the cutting force, the motor torque and the
motor power. The proposed monitoring system is realized on a CNC lathe and its estimation performance is evaluated
experimentally.
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Fig. 2 Steady-state spindle test without cutting
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Table 1. Average and the standard deviation of
the estimation error

Coated WC CBN

Avrg Stdv Avrg Stdv
(%) (%) (%) | (%)

SM45C 2.09 2.10 0.62 0.30

2024 2.84 2.21 2.07 1.74

SUS304 1.79 1.63 1.13 0.76

Ceramic Diamond

Avrg Stdv Avrg Stdv
(%) (%) (%) (%)

SM45C 0.67 0.42 . .
2024 . . 2.46 1.35
SUS304 0.45 1.57 . .
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