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A Pole-Assignment ACC System
in the Peripheral End Milling Process

Sung-Chong Chung

Abstract

In order to regulate the cutting force at a desired level during peripheral end milling processes,
a feedrate override Adaptive Control Constraint (ACC) system was developed. The feedrate
override function was accomplished through a development of Programmable Machine Controller
(PMC) interface technique on the NC controller. Nonlinear model of the cutting process was
linearized as an adaptive model with a time varying process parameter. An integral type
estimator was introduced for on-line estimation of the cutting process parameter. Zero order hold
digital control methodology which uses pole-assignment concept for tuning of PI controllers was
applied for the ACC system. Performance of the ACC system was confirmed on the vertical
machining center equipped with Fanuc OMC through a large amount of experiment.

Keywords : Adaptive control constraint (ACC @ #&&-&A|0]). Feedrate override (°]&&= Aof),
Peripheral end milling (&% d=9gy) Pl (dd-n&). PMC interface (PMC <lE{#Ho]x),

Pole-assignment (FHu]%]), Real-time (2A17h), Stability (2F44)
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Table 1 Experimental equipments and

; | conditions
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‘ - Board ‘ & Conditions
I
e ; o VMC-430 with Hwacheon
i 486PC ‘ Machine Tool

| | : FANUC ONMIC Machinery. Inc.

Fig. 5 Schematic diagram of experimental
set-up

Diameter © 16 mm
Length © 96 mm

Tools ‘ Flat End Mill Teeth : 1
Material © H.8.8.
Workpieces SRBR40 Width © 16 mm
Force Sensor 92578 KISTLER
Charge Amp A019A KISTLER
L Peripheral end
("utting type .
milling
Reference force R00 N
Nominal feedrate 200 mm/min
Spindle speed 600 rpm
[ vema e T R PAC interface MASC-LAB
) ntertace
R T B R R M M) G B board Hanvang Univ.
% cmp 2§ 200 x§ 320 x§ 230 X} 130 XJ 140 k] 1W0 x
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A Board ADI200 : A
) ) ) Devices, Inc.
Fig. 6 Status of feedrate override control
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