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Controller Design of Electrohydraulic Servo System

Chang-Soo Sim

Department of Electrical Engineering
Graduate School of Industry
Pukyong National University

Abstract

The statistical linearization method presented by Bootom 1is applied to
LQG/LTR controller Design. Robust nonlinear-controller design is discussed on
nonlinear plant model with ~hard nonlinearity = such as-. coulomb friction,
saturation. A servo controller which can improve the performance of nonlinear
electrohydraulic position control system is designed and. implemented. The
method is based on statistical linearization method the system with both
gaussian and statistical character. obtaining the feedback control law which
stabilizes the linear part of the' original nonlinear system, and then readjusting
the feed back gains using the describing function method to eliminate the limit
cycle in the steady-state.

The dynamic characteristics and performance of the nonlinear control system
with coulomb friction* dominantly are analyzed by computer simulation, and

compared with those of linear control system.
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Table 1. Turret servo parameter values

. Paramete .
Component | Description unit value
r
Gain Ki 2300
Amplifier Input Resistance Rk ohm 0.8
Input Inductance/Resistance Tk sec 0.0045
Torque Constant Kr Nm/A 0.25
Inertia Jum Kg m 0.007
Viscous Friction Fum Nm s/rad | 0.003
Motor
emf Constant Kg v s/rad 0.3
Amature Inductance I Herny 0.0015
Amature Resistance R Ohm 0.2
Inertia Ju kg m 5600
Turret b .
Load Viscous' Friction Fv N ms/rad [400
oa Gearbox Ration n 160
Rate Gyro | Gyro Constant Kq 10
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