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A Study on the Application of Adaptive Control Constraint te
Maintain Constant Cutting Force in Turning
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BLU : Basic length unit [mm]

Abstract

Adaptive control constraint (ACC) is applied to a turning process to keep the cutting force
constant while the cutting conditions vary. In this system, a given reference force is compared
with the measured cutting force and the difference is input to the controller to adjust the feed.

Since it is found that the effective ACC loop gain depends on both depth-of-cut and spindle
speed and thereby influence the system stability, a simple computer algorithm is built in the
controller to maintain the stability of the whole system by on-line estimation of the process

parameters during cutting.
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Fig. 2 Servo system responses to step input
Input: pulses from computer
Output: Movement of tool in the feed
direction
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Table 1 Coefficients for control system

Coefficient | ~ Value |  Unit
K | o985 | [mm/sec]
BLU | 0005 | [mm)
H | o2 | [N
N O N
T 01 | s

Table 2 Experimental conditions for control sy-

stem with constant gain controller
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4 40 | 1.0,2.0,3.0 500 |Fig. 10
5 40 | 1.0,2.0,3.0 350 ]Fig. 11
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Fig. 7 System responses for K.=0.5 and N=500
rpm (KT 300 coated carbide tool and SM
45 C workpiece throughout the experime-
nts)
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