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Energy efficiency characteristics analysis for crane hydraulic
system of pump-valve coordinated composite control
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Abstract: A pump-valve coordinated composite control hydraulic system(PVCS) based on the principle of
electronic pressure compensation was established. Firstly, the typical load principle of cranes was analyzed, and a

multi-mode control strategy with the handle opening signal as a threshold was proposed. In the rapid motion mode,
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the main valve was fully opened, and the flow rate into the actuator was controlled by controlling the displacement

of the electro-hydraulic proportional pump. In the micro-motion mode, the opening of the main valve port and the

displacement of the electro-hydraulic proportional pump were controlled in real time. The accurate flow matching

was achieved through the closed-loop control of the spool position and pressure. Secondly, the AMESim

simulation model of the LSHS was established and the accurateness of the simulation model was verified by

experiments. Finally, the AMESim simulation model of the PVCS was established. The results show that

compared with the LSHS, the PVCS reduces the system power consumption by about 2.74% in the single-action

micro-motion mode. The system power consumption is reduced by about 9.23% in the single-action rapid motion

mode with lifting cylinder, and the system power consumption is reduced by about 10.60% in the combined

motion mode of the lifting cylinder and winch motor.

Key words: construction machinery; hydraulic system; flow-saturated resistant; pump-valve coordination;

electronic pressure compensation; AMESim simulation model; energy efficiency analysis
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Fig.2 Schematic diagram of pump-valve coordinated composite control hydraulic system
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Fig. 9 AMESim model of traditional flow-saturated resistant load-sensing hydraulic system
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Table 1 Parameters of simulation model
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Fig. 10 Test rig of traditional flow-saturated resistant

load-sensing hydraulic system
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Fig. 18 Curves of output power and output energy of
hydraulic pump of single action luffing rapid motion

hydraulic system
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Fig. 19 Curves of outlet pressure, output flow, output

power and energy of hydraulic pump of compound action

micromotion system
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