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Fig.1 Block diagram of electro-hydraulic

position servo control system
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Fig.6  Block diagram of transfer function of

electro-hydraulic position servo control system
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A Compound Control Strategy Combining Load Compensation with
ADRC of Electro-hydraulic Position Control System

Gao Bingwei Shao Junpeng Li Jianying Ji Yajuan
(College of Mechanical and Power Engineering, Harbin University of Science and Technology, Harbin 150080, China)

Abstract: The electro-hydraulic position control system, which has the shortcomings of highly nonlinear,
time-varying of the internal parameters and disturbance of the external load, seriously affects the static
and dynamic control. In order to solve this problem, a compound control strategy combining load
compensation with ADRC ( auto disturbance rejection controller) was put forward, and the working
principle of the composite control strategy was given in this paper. ADRC controller was designed, and
the extended state observer was used for observing internal parameters uncertainties and external
disturbances, so that the disturbance of the system is suppressed effectively. Load compensation
controllerwas designed and the compensation model was derived. They further weakened the adverse
effects on the system due to the changes in the external load, and improved the position control accuracy
of the system. The composite control strategy was verified on the simulation in Matlab and semi-physical
simulation platform, respectively. And the simulation and experimental results show that the electro-
hydraulic position control system with ADRC controller could effectively inhibit the interference of external
disturbances, and the precise positioning control was realized after introducing the load compensation
controller. And then the efficiency of the method presented was verified through simulations.

Key words: Electro-hydraulic position control system Load compensation ADRC controller
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Leakage Mechanism of Screw Pump Based on
Leakage Model in Fluid Mechanics

Zhang Yuanxun' Tang Qian® Li Zhonghua® Yan Di’

(1. College of Aerospace Engineering, Chongqing University, Chongqing 400030, China
2. State Key Laboratory of Mechanical Transmission, Chongqing University, Chongqing 400030, China)

Abstract. Clearance leakage is the main cause of pump leakage. Aiming at the design and control of the
key clearance, which determines the performance of screw pump such as clearance of barrel wall and
meshing area, the model of differential pressure flow and shear flow of clearance leakage in pump cavity
is established. The mathematical expressions of leakage from different clearance are obtained by analyzing
the clearance leakage of barrel wall and meshing area. The influence of the rotation speed and pressure
difference between inlet and outlet on flow characteristics and volumetric efficiency characteristics of
screw pump is revealed by theoretical calculation and experimental analysis of twin screw pump. Based on
these results, the rotor design theory of the screw pump as well as the performance of the screw pump can
be improved.
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