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Adaptive Discrete Time Sliding—Mode Tracking Control
of a Proportional Control Valve-Hydraulic System in the
presence of friction

|-A|* l:ll-é:l HH * %

=, 13

rlOI

TI—

Hwan—Shin Yu', Hyung—Bae Park™

MY ThEel o 45719 2E-4Y vhEe A SRl BAVL Bk agee vhange
2 zeoly

o
FEACAIE FAE7) el 1A v

Eis
= 8 AL 7|22 sl AZE oA EEtold e whEa
23 035 ¥t AlofHAS Aottt vdE evHe FEAS VZE EEold gt T4
A g o] gl AAAAE QT AlEY oA gAY £ F545S AT

Abstract

As nonlinear friction, stick-slip friction in hydraulic actuators are a problem for accuracy and repeatability.
Therefore friction compensation has been approached through various control algorithms. A Adaptive discrete
time sliding mode tracking controller has been applied in order to compensate the nonlinear friction
characteristics in a hydraulic Actuator. Based on the diophantine equation, a new discrete time sliding function
is defined and utilized for the control law which includes a friction and modeling error. Robustness is increased
by using both a projection algorithm and a sliding function-based nonlinear feedforward. From the results
of simulation and experiment good tracking performance is achieved.
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Figure 1 A schematic diagram of the hydraulic
propotional position control system.
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Figure 3 A block diagram of controlled system
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Figure 4 Robust discrete time tracking control
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Figure 5 Sliding surface with boundary layer
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Figure 10 Adaptive sliding mode tracking control
result with static friction and coulomb friction
compensation (15kg)
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Figure 11 On-line parameter estimation with static

friction and coulomb friction compensation (15kg)
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Figure 13 Output error according to the boundary
layer under parameter uncertainty.
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