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Modeling and servo performance analysis of valve controlled
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Abstract; This paper first elaborates and analyzes the mechanism of the current mainstream valve controlled
full hydraulic bending steering system, and uses modular thinking to establish a mathematical model of the
valve controlled full hydraulic steering system, including the steering power module, steering control module,
and steering execution module. Then, an AMESIim-ADAMS/View joint simulation platform for the valve
controlled full hydraulic bending steering system is built to simulate and analyze the bending servo perform-
ance. The results show that once there is a leakage in the valve controlled full hydraulic bending steering sys-
tem, it is unstable throughout the entire dynamic steering process, and as the leakage coefficient increases,
the critical speed gradually decreases, and the motion state of the vehicle becomes increasingly unstable; on
the contrary, in the serpentine motion mode, as the leakage coefficient increases, the stability margin contin-
ues to increase, and the stability will be improved. Reducing the oil pressure of the valve controlled full hy-
draulic bending steering system can reduce system oscillation, but it will lead to weakened lateral stiffness of
the vehicle, weakened resistance to external interference, poor steering response, severe lag, and problems
such as understeer, instability, and increased serpentine motion during vehicle steering, which affects the
steering stability and driving safety of articulated vehicles.
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