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A Position Control of Nonlinear Hydraulic System

using Variable Design-Parameter Fuzzy PID Controller

Jin-Kyu Kim¥ - In-Hwan Kimx -

Jong-Hwa Kim#**

Abstract : [n general a hydraulic system which uses a single rod hydraulic as an

actuator is modeled as a nonlinear

system and

reveals uncertain parameter

characteristics such as the density variation of hydraulic oil and is subject to load

variations and severe disturbances during operation. A variable design-parameter fuzzy

PID controller is adopted to solve these undesirable internal and external problems and

its effectiveness is verified through computer simulations for control performance and

real time control possibility.

Key words : Hydraulic System(f3A12%), Fuzzy PID Controller (%] PID Aej7]), Position

Control (x]A1¢])
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Fig. 2 Structure of a variable design-parameter fuzzy PID control system.
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Table 1 Parameters of the hydraulic system.

Parametersjj Dimension | Value | Description of parameters
A,. cm? 33.07 | Average area
v, cm® 410 | Average volume
A, cm? 50.24 | Head side area of piston
A, cm? 15.9 | Rod side area of piston

B, | kg;-s/cn| 546 | Viscous damping coefficient
L kg fcem 55
8. kg cn®

M; kgf' SZ/CH

Spring constant
Effective bulk modulus of
fluid

Total mass of system

12000

1500

Flow-pressure coefficient of]|

5 .
Ko | en’/hg, {1252 servo-valve
Gain of position
K, V/en 10 transformer

Gain of servo amp, torque
motor and servo valve

KKK, cn®/ V- s|9197
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Fig. 6 Step response of the feedback system.
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Fig. 9 Response of control system and changes of
controller parameters (reference input = 50cm).
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