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Pressure-Flow Characteristics of Electromagnetic Directional Valve Under
Foundation Vibration

LIU Ruichun', ZHANG Huailiang'?, LI Wei'

(1. College of Mechanical and Electrical Engineer, Central South University, Changsha 410083, China;
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Abstract: Aiming at the impact of foundation vibration on pressure-flow characteristics of
electromagnetic directional valve, the mathematical model and simulation model of the
electromagnetic directional valve under the foundation vibration are established by controlling
differential pressure of valve port to simulate the pressure loss. The transient flow force and
electromagnet force under the foundation vibration are considered, and the accuracy of the model
is verified experimentally. The influences of foundation vibration parameters and structure
parameters of the valve on the pressure-flow characteristics and the flow fluctuation are
discussed. The results show that electromagnetic directional valve with small flow and low
pressure loss is more suitable for the foundation vibration environment. The pressure-flow
characteristic reduction zone and the flow fluctuation failure area under foundation vibration are
obtained, and the pressure-flow characteristic reduction area for the differential pressure of 0.7
MPa gets 45 times of that of 0.4 MPa. The flow fluctuation amplitude can be decreased by
reducing the spool mass and increasing the damping coefficient and the spring stiffness ought to
be less than 5 kN/m.
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