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Abstract: In order to solve the problems of the low energy efficiency, poor emissions and high noise of the
hydraulic excavator driven by the internal combustion enginehydraulic excavator, a sensitive system with the load
driven by pure electric drive load sensitive system is proposed. The variable frequency asynchronous motor is used
as the power source. In order to overcome the insufficient efficiency of the working conditions when the motor in the
high speed and light load, of the motor and the small displacement of the hydraulic pump. Insufficient efficiency of
working conditions, a rotate speed-displacement compound composite control scheme based on the “displacement
prediction valuetarget value of displacement” was is designed. As much as possible to make the hydraulic pump in
a the state of large displacement as much as possible, and When when the flow rate is high and changes
dynamically, the variable displacement control is used to overcome the shortcomings of the motor insufficient
dynamic response of the motor. In the research, the electromechanical hydraulic jointelectro-hydraulic combined
simulation model of hydraulic excavator is constructed under three driving schemes was constructed. The single-

action of the boom and the compositecompound action of the working device were are studied. The energy
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consumption efficiency characteristics of the hydraulic excavator under different driving schemes were are compared

and analyzed respectively. And Tthe impact of the “displacement prediction value” on the energy efficiency of the

design scheme is also analyzed. Compared with diesel engine drive and fixed speed motor drive, the rotate speed

speed-displacement composite control method scheme can save about 63% and 38% respectively. With the

increase of the “displacement prediction valuetarget value of displacement”,
P p g P

the operating cost of the hydraulic

excavator driven by pure electric is drive hydraulic excavator gradually reduced.

Key words: hydraulic excavator, target value of displacement, energy consumption characteristics, energy saving
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