FEYAFers A 198 452002 49)
Journal of the Korean Society of Precision Engineering Vol. 19, No. 4, April 2002.

A AgolA 2%t MAZ FHS 95 o/ S2E
Mo ASEA
g, 258", 2597

Analysis of the Characteristics of the Feed motor Current for the
Estimation of the Cutting Force in General Cutting Environment

Young Hun Jeong*, Seong Hyun Yun** and Dong Woo Cho***

ABSTRACT

The current from the feed motor of a machine tool contains substantial information about the machining state.

There have been many researches that investigated the current as a measure for the cutting forces. However it has

been reported that this indirect measurement of the cutting forces from the feed motor current is only feasible in

low frequency. In this research, it was presented that the bandwidth of the current monitoring can be expanded to

130 Hz. And the unusual behavior of the current was examined in this bandwidth. The cross-feed directional

cutting force influences the machined surface of the workpiece, which makes it necessary to estimate this force to

control the roughness of the machined surface. The current exists in the stationary feed motor, and it can give the

useful information on the quality of the machined surface. But the unpredictable behavior of the current prevents

applying the current to prediction of the cutting state. Empirical approach was conducted to resolve the problem.

As a result, the current was shown to be related to the accumulation of the infinitesimal rotation of the motor.

Subsequently the relationship between the current and the cutting force was identified.
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Mcmd : Motion command {rad] Jm Motor inertia [Kg cm/A]
Kp1 Position gain [sec™'] L : Armature coil inductance [mH]
Vemd : Velocity command [rad/sec] R : Armature coil resistance [Ohms}
Kv1 Velocity loop integral gain [V/{rad/sec)] Kt : Torque constant [Kg cm s%)
Kv2 Velocity loop proportional gain [V/(rad/sec)] Td : Disturbance torque [Kgf m]
Kc1 Current loop integral gain [V/A] Tm Motor torque [Kgf m]
Kc2 Current loop proportional gain [V/A] 4] : Angular velocity [rad/sec]
Kbemf: Back electromotive force correction coefficient {V/(rad/sec) 0 Motion [rad]

Fig. 1 Block diagram of the feed drive system
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Fig. 2 Simple model of the feed drive system
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