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Abstract: A rear axle steering (RAS) system is attached to the rear of medium and large commercial vehicles that
transport large cargo. The existing RAS systems are driven by electro-hydraulic actuator (EHA), and most
commercialized EHAs consist of electric motors, hydraulic pumps, relief valves, prefill valves and cylinders. The
prefill valve required for such EHAs is a type of check valve with extremely low cracking pressure that should not
allow RAS to have noise or vibration, and the prefill valve prevents system negative pressure as well as unstable
operation. Most papers on this topic rely on experiments to predict valve performance, and theoretically detailed
modeling of valves or pipelines is performed, but it is very rare to evaluate hydraulic vibration characteristics by
analysing everything from hydraulic pumps to valves comprehensively. In this study, we proposed an experimental
circuit that can predict the performance of the prefill valve. The study also analysed the pressure-flow pulsation
that is transmitted to the valve through the pipeline, and how the transmitted pressure-flow pulsation affects the

valve vibration.
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Fig. 2 Hydraulic circuit for the prediction of prefill
valve behavior
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Fig. 4 Simulation circuit with an orifice model
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Fig. 5 Simulation circuit with a study object prefill
valve

Table 1 Specifications of the base modeling

Variable Value
number of pistons [-] 5
piston mass [g] 82.29
piston diameter [mm] 21.9
Maximum piston stroke [mm] 28.9
rotational speed [rpm] 15, 100
Relief valve set pressure [bar] 5, 50

Relief valve pressure by flowrate

) i 0.1, 0.02
gradient [bar/(l/min)]
Relief valve flow [l/min] 1, 100
hose line [m] 1
hose inner diameter [mm)| 18
Poppet mass [g] 21
Poppet inlet area [mm?] 16.4
Poppet Spring Constant [N/mm] 0.784
Poppet Creaking Pressure [bar] 0.3
Pre-compressed length [mm] 8.8
Orifice area [mm?] 0, 8
End stop distance [mm] 5
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