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Design and performance test of load sensing system
for excavator pump drive valve control
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2.School of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan 430070, Hubei, China)

Abstract: In order to improve the operating efficiency of excavator hydraulic system, a pump-driven
valve-controlled load sensing system was designed. Pressure sensors are installed at the inlet and
outlet of the multi-way valve respectively to perform real-time pressure feedback instead of the
pressure compensation valve of the load sensitive system to achieve pressure compensation, and
dynamically adjust the position of the main valve core and the swash plate swing angle of the electro-
hydraulic proportional pump to drive the action of the hydraulic cylinder. The valve-controlled
cylinder system in the pump drive valve control system is analyzed theoretically and the mathematical
model is established. The experimental platform is designed with proportional valve test bench,
BODAS controller and other electronic control and acquisition components, and the principle test of
pump drive valve control is carried out, which verifies the correctness of the simulation model and
pump drive valve control principle. The results show that when the system is in the pump drive valve
control program, the output flow rate changes abruptly with the load change of step rise under
different pressure differences. With the continuous increase of load pressure, the flow mutation
becomes larger and larger,and the error between the output flow and the set flow also increases.
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Fig.1 The pump-driven valve-controlled load

sensing system
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Fig.2 Principle diagram of the controller
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Fig.3 Mathematical model of pump-driven valve-

controlled load sensing system
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Fig.4 Characteristic curves of pump drive valve

control under different loads
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Fig.5 Displacement valve controlled flow
characteristic curves under different

flow rates
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Fig.6 Pump drive valve controlled flow
characteristic curve under different

pressure difference
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