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Abstract

Valve-controlled swing motors as a class of electro-hydraulic servo systems are widely used in vari-
ous fields. A backstepping sliding mode controller (BSMC) is proposed to address the problems such
as model uncertainty in the valve-controlled motor system. Firstly, a valve-controlled motor model is
established, and the inverse step method is used to design the sliding mode control law so as to re-
duce the tracking error of the system. Secondly, the stability of the proposed controller is analyzed
based on Lyapunov theory. Finally, the performance of the BSMC is verified by simulation comparison
tests. The results show that the proposed controller effectively improves the tracking accuracy and
response speed of the electro-hydraulic servo system compared with the PID controller.
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Figure 1. Structural diagram of electro-hydraulic servo system
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Figure 2. Principle of valve controlled swing motor
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Table 1. Parameters of electro-hydraulic servo system
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Figure 3. Comparison of step signal tracking effects between two controllers
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Figure 4. Tracking performance of two types of controllers for sinusoidal signals
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Figure 5. Tracking error of two types of controllers for sinusoidal signals
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Figure 6. BSMC class sine signal control input
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