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Design of a Controller for Nonlinear Electrohydraulic
Position Control Systems

Weonmo Seo, Ganggyoo Jin, Jingil Park, Jooshik Ha

Abstract

A tracking controller which can improve the performance of nonlinear electrohydraulic
position control systems is designed and implemented. The method is based on augmenting the
system with both compensated integrator and additional integrator, obtaining the feedback
control law which stabilizes the linear part of the original nonlinear system, and then
readjusting the feedback gains using the describing function method to eliminate the limit cycle
in the steady-state. The proposed control law is implemented using OP amplifiers and
electronic components, and step and ramp response tests are carried out in the electrohydraulic
servomechanism EHS-160. The results show the improvement in both transient and steady-

state responses.
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Fig.2.1 Electrohydraulic position control system
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Fig.2.2 Block diagram of the plant
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Fig.4.1 Nonlinear feedback control system with equivalent nonlinearity
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(b) Control input u(O 25 V/div, 1.0 sec/div)

Fig.5.3 Step response for P
(@=0.1, g,=30)

(b) Control input u(0.25 V/div, 0.5 sec/div)

Fig.5.5 Step response for AJ, = +0.0006(Kg.m?*
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(b) Control input u(0.25 V/div, 1.0 sec/div)
Fig.5.8 Ramp response for dr=1 (N.m)

(b) Control input u(0.25 V/div, 1.0 sec/div)
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(b) Control input u(0.25 V/div, 0.5 sec/div)

Fig.5.11 Step response for Kp=0.31, T,=0.05, and
T,=0.031
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