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Fig. 1 Schematic diagram of the principle of valve-controlled

cylinder system
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Pressure-Velocity Compound Control Strategy of Hydraulic System

XIA Yimin'*  LUO Lianglin'®  GUO Kun® YUAN Ye® SHI Yupeng'® WANG Chengyu'”
(1. School of Mechanical and Electrical Engineering, Central South University, Changsha 410083, Hunan, China; 2. State
Key Laboratory of High Performance Complex Manufacturing, Central South University, Changsha 410083, Hunan, China;
3. Zoomlion Heavy Industry Science & Technology Development Co. , Ltd. , Changsha 410013, Hunan, China)

Abstract: Taking the valve control cylinder system controlled by proportional relief valve and proportional speed-
regulating valve as the research object, this paper established a dynamics model of hydraulic system. The friction
force of propulsion hydraulic cylinder was compensated based on LuGre model. The bristly observer was established to
estimate the motion characteristics of the spool and the stability of the observer was proved by Lyapunov first
method. The uncertainty of hydraulic system was integrated with external load interference, and the adaptive rate
was estimated. Based on the inverse integral adaptive control algorithm, a pressure-velocity compound control strategy
was proposed and the stability of the control strategy was verified. Based on the hydraulic cylinder speed con-
trol, the pressure error was introduced into the speed expectation to realize the pressure-flow compound control of
valve control cylinder system. The co-simulation platform of the valve-controlled cylinder system was established in
AMESim and Matlab, and the speed regulation, sudden load and load disturbance of the valve-controlled cylinder
system were simulated and analyzed under different error proportions. The simulation results show that the
pressure-velocity composite controller has good control performance under the conditions of speed regulation, sudden
load and load disturbance of the valve control cylinder system. The overflow control of proportional relief valve
effectively reduces the fluctuation and overshoot of system pressure. Overchanging the proportion of pressure error
can effectively change the distribution of pressure and velocity error when the formation changes abruptly. In practi-
cal engineering, the distribution of compound control error can be carried out by changing the proportion of pressure
error according to the need.

Key words: valve-controlled cylinder system; backstepping; LuGre model; state observer; pressure-velocity

compound control
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