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Abstract: Aiming at the problem of precise control difficulty caused by strong nonlinearity of hydraulic motor servo

control system, this paper proposes to design an adaptive robust integral sliding mode controller based on linearization and

sliding mode control algorithm. Under the premise of not changing the system model, some nonlinear items in the system

model are linearized by applying linearization to reduce the strong nonlinearity of the system, and the linearization error

compensation is carried out with the adaptive algorithm. At the same time, aiming at the problem of insufficient tracking

accuracy, an integral sliding mode control algorithm is introduced to design a robust controller, and the closed-loop stability

of the hydraulic motor servo system is proved by Lyapunov theory. The simulation results show that the proposed controller

improves the performance by 40%, compared with the traditional PID control and it has strong robustness.

Keywords: hydraulic motor; linearization; integral sliding mode control; self-adaption

1 5|5 (Introduction)
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2 WEDIX{FERZESER (Hydraulic motor servo
system model)
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Fig.1 Structure diagram of hydraulic motor servo system
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Tab.1 Parameters of hydraulic motor servo system

REBW Bl
A ZER R Y, (! 45x10°
R TT I IR J,, /kg - m? 0.0033
Al OR3Py / MPa 15
WIED AR D, /m’ 1! 15%10°°
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TED R e 25K B, /N-m ' s 0.353
AMABEEHLT, /N 40
BPEASE B, / Pa 6.99 x 10°
e e R R 2L, L, L, /m* s Pa 3x10"
WL Sk ahifiR J, kg m® 0.25
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sliding mode controller design)
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Fig.2 Schematic diagram of linearization
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Tab.2 Controller parameters
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Fig.3 Response of hydraulic motor servo speed system

when input is sinusoidal signal
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Fig.4 Response of hydraulic motor servo speed system

when input is customized signal

5 #if(Conclusion)
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