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Fig. 16 Pressure and flow variation under spool step change
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Fig. 17 Pressure and flow variation under load step change
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Simulation and Experiment on Multi-directional Valve of
Heavy Tractor Electro-hydraulic Hitch

Zhao Jianjun Zhu Zhongxiang Song Zhenghe Mao Enrong Liu Shourong Liu Dongling
(Key Laboratory of Soil — Machine — Plant System Technology, MOA, China Agricultural
University , Beijing 100083, China)

Abstract; Taking the multi-directional valve as the research object, this paper analyzed the working
principle and structure features of the valve, and the state equations of the multi-directional valve were
built by using the pressure-flow equation, flow continuity equation and valve spool force balance
equation, then the static and dynamic characteristics of the valve were simulated by using the Fourth-
Order Runge — Kutta algorithm in the software Matlab/Simulink. Based on the test platform of closed
center load-sensing hydraulic system, experimental study of the multi-directional valve were conducted,
results showed that pressure loss of the whole hydraulic system was about 1.5 MPa. During step changes
of the displacement of valve spool, the pressure shock of multi-directional valve was small and the
response characteristics were good. In addition, the function of load compensation can be realized under
the step changes of load pressure, meanwhile, the system flow rate was only concerned with the opening
size of the flow control orifice in the multi-directional control valve, so it had a good speed regulating
performance without being affected by load variations. The multi-directional valve can meet the
requirements of heavy tractor electro-hydraulic hitch.

Key words: Heavy tractor Multi-directional valve Load sensing Simulation Experiment



