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Adaptive Control by the Fusion of Genetic Algorithms and
Fuzzy Inference on Micro Hole Drilling

In-Hwan Paik,* Woo-Seop Chung,** Hyeog-Jun Kweon***

ABSTRACT

Recently the trends toward reduction in size of industrial products have increased the application
of micro drilling, But micro drilling has still much difficulty so that the needs for active control
which give adaptation to controller are expanding. In this paper initial cutting condition was
determined for some workpieces by experiment and GA-based Fuzzy controller was devised by
genetic algorithms and fuzzy inference. The fuzzy inference has been applied to the various prob-
lems. However the determination of the membership function is one of the difficult problem, So we
introduce a genetic algorithms and propose a self-tuning method of fuzzy membership function.
Based on this intelligent control, automation of micro drilling was carried out like the cutting
process of skilled machinist.

Key words : Micro drilling (?lA1=&7}F), Cutting force regulation (B2 Ao]), Puzzy inference (A
%8), Genetic algorithms (A7 2183, Intelligent control (Fl5 )
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Table 1 Initial cutting condition

Workpiece | Diameter length pm Feedrate
(mm) (mm) (o /min)
SUS304 01* 1 3000 25
SUS304 02* 1 5000 5
SUS304 02¥ 1 7000 6
SUS304 04* 2 8000 75
SUS304 05* 2 10000 5
Brass 0.05* 02 600 2
Brass 01 1 3000 : 3
Brass 02* 2 6000 5
Brass 0.2 2 8000 6
Brass 04% 2 8000 5
Brass 05% 3 0000 | 10
SM30C 027 1 6000
SM30C 05% 1 10000 6
* : GUHRING (HSCO JLMQ)
* 1 SYOKE!

»+; GUHRING (HSCO ECEX, coating)
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Table 2 Cutting condition

Workpiece Stii:al::(sl(%gt)

Tool material HSS

Tool diameter 0.3mm

Spindle rpm 5000 rpm.

Feedrate 5 mm/min
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Table 3 Initial Cutting condition

Workpiece Brass(2t)
. Tool type HS5CO ECEX(coating)
Tool diameter 02mm
Spindle rpm 5000 rpm
Feedrate 7.5 mun/min
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