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Cutting Force Control of Turning Process Using Fuzzy Theory
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Abstract

The dynamic characteristics of turning processes are complex, non-linear and time-varying.
Consequently, the conventional techniques based on crisp mathematical model may not guarantee
cutting force regulation. This paper presents a fuzzy controller which can regulate cutting force
in turning process under varying cutting conditions. The fuzzy control rules are extablished from
operator experience and expert knowledge about the process dynamics. Regulation which
increases productivity and tool life is achieved by adjusting feedrate according to the variation
of cutting conditions. The performance of the proposed controller is evaluated by cutting experi-
ments in the converted conventional lathe. The results of experiments show that the proposed
fuzzy controller has a good cutting force regulation capability in spite of the variation of cutting

conditions.
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Fig. 1 Basic configuration of fuzzy logic controller
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Fig. 5 Diagram of depth-of-cut versus cutting time
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Table 2 Specification of experimental equipment

Equipment

Specification

Lathe

Daegu Heavy Eng. DLF 400 x 750

Brushless DC Servo Motor

Toei Electric Co. DLDC-01H

DC Servo Driver

Toei Electric VLTT-01H

Encoder

Koyo, TRD-J1000-RZ

Dynamometer

Kyowa, TD-J300KA

Strain Amplifier

Kyowa, DMF310B

Tool

Korea Tungsten, KT300

A/D, D/A Converter

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

Computer

Process Technology, 32 bit
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