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Indirect Cutting Force Estimation Using Artificial Neural Network
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ABSTRACT

There have been many research works for the indirect cutting force measurement in machining process, which deal with the
case of one-axis cutting process. In multi-axis cutting process, the main difficulties to estimate the cutting forces occur when
the feed direction is reversed. This paper presents the indirect cutting force measurement method in contour NC milling proc-
esses by using current signals of servo motors. An artificial neural network (ANN) system are suggested. An artificial neural
network (ANN) system is also implemented with a training set of experimental cutting data to measure cutting force indirectly.
The input variables of the ANN system are the motor currents and the feedrates of x and y-axis servo motors, and output vari-
able is the cutting force of each axis. A series of experimental works on the circular interpolated contour milling process with
the path of a complete circle has been performed. It is concluded that by comparing the ANN system with a dynamometer
measuring cutting force directly, the ANN systemn has a good performance.
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]| : circular interpolated contour milling, half immersion,

e 4

flat end mill (diameter 20mm, 2 flutes), axial depth-of-cut
2mm, feed rate 300mm/min, steel workpiece, spindle speed
600rpm, cutting path radius 35mm.
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