50%  Hsi B o X @ K F F R Vol.50 No. 8
2016 4 8 H JOURNAL OF XI” AN JIAOTONG UNIVERSITY Aug. 2016

DOI: 10.7652/xjtuxb201608020

KATHMETHREREBEN EBEH

frak s, SION, whEE, ThEl”
(1. 7 BB TR AR T A2 24 BE, 210094, Riat; 2. Pt Tk #REE ] 660 FF, 330000, F§E)D

WE: AR EARZAGERERA M fe REERH TR M, 2 EETHATFHRMETG g E
RE et ok, A FBER T ke T A B R TN B A B E 8 G B R PR
Bl FHRARE R TAEFERRE Y TR EBRIEA R AT FH; AE L SRR T
W ARARRTRHEMNFRIEAN R L AAEN, ZI R % b A SRR 453K 09 B it 45 %) 45 5 Fo £
ARIFREZGFAEX - T GRFHLERIZEE, FREREN . ZLERB AHETIELTR
FHAGBERZEIZERKRS A 0.06 mm, ARIZIZ L84 0. 15%, ZAAREHERIN TS,
KEF: ARARHER; RHE L BB THE T BER G RERA

RESEES. 0121.8;G558 XHARER: A XEHE. 0253-987X(2016)08-00123-07

An Adaptive Robust Control Algorithm for Hydraulic Actuators
with Disturbance Estimation

XU Zhangbao', MA Dawei', YAO Jianyong', MA Wei’

(1. School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China;
2. Hongdu Group 660 Institute of Aviation Industry Corporation of China, Nanchang 330000, China)

Abstract: An adaptive robust control algorithm with accurate disturbance estimation is proposed
to deal with the modeling uncertainties and unmodeled uncertainties of the hydraulic systems.
The algorithm uses the backstepping method to synthesize a finite time disturbance observer and
an adaptive robust controller. The finite time disturbance observer is designed to estimate the
mismatching concentrated uncertainties, and ensures accurate disturbance estimation in a finite
time. The adaptive robust controller is designed to handle parametric uncertainties and stabilizes
the closed loop system. In theory, the controller guarantees a prescribed transient tracking
performance and final tracking accuracy. and achieves asymptotic tracking performance after a
finite time T,. Experimental results show that the maximum static tracking error of the proposed
algorithm is about 0. 06 mm, and the relative tracking error is about 0. 15%, and that the
algorithm improves the system tracking accuracy.
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