OO R R B RES SCEE A3 A23 123130, 2000.5

J. of Korea Society of Industrial Application, Vol.3, No.2, 123-130, May. 2000

W 2] o] 2L o] &% CNC 327 4e] #AALeE A of
Cutting Force Control of a CNC Machine Using Fuzzy
Theory
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<Abastract>
Fuzzy control is proposed to regulate cutting force in turning
operations under varying cutting conditions. The traditional
linear controllers based on crisp mathematical model cannot
effectively control cutting force becasue of the nonlinear
dynamics of turning operations. The proposed fuzzy controller
is based on operator experience and expert knowledge. The
membership functions for the inputs and the output of the
controller are designed. Cutting force is regulated by
adjusting feedrate according to the variation of cutting

conditions. The performance of the proposed controller is

evaluated by experiments.

The results of experiments show
that the proposed fuzzy controller has a good

cutting force

regulation over a wide range of cutting conditions.

Key Words : Fuzzy Control, Cutting Force, Nonlinear,
Cutting Condition, Membership Function
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Table 1 Rule base for fuzzy logic controller
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Table 2 Specification of experimental equipment

Equipment Specification
[ athe Daegu Heavy Eng.
DLF 400X750
Brushless Toei Electric Co.
DC Servo Motor DLDC-01H
Toei Electric
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Servo Driver VI TT-01H
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Dynamometer Kyowa, TD-300KA

Strain Amplifier

Kyowa, DMF310B

Tool

Korea Tungsten,
KT300

A/D,D/A Converter

Hando, PC-Lab 812
Resolution:12bit
Conversion rate:30kHz

Computer Pentium
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Fig. 6 Response of fuzzy controller with 245rpm
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