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ABSTRACT: A novel electro-hydrostatic actuator (EHA) incorporating an “accumulator 4 high—
speed switch valve group” circuit on the piston side of the hydraulic cylinder was proposed to
shorten the no-load starting time. During the starting phase, the accumulator served as an auxil-
lary power source. After extending to a given position, the unloaded piston rod continued to drive
the external load under the action of the hydraulic pump. To enhance the stability of the pressure
during the quick start of the hydraulic circuit of the “accumulator + high—speed switch valve

group” , a control method was developed to adjust the duty cycle of the high-speed switch valve
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group, thereby adaptively adjusting the outlet flow area of the accumulator in response to the out-

let pressure changes. This strategy allowed the accumulator to optimally absorb pressure and flow

pulsation of the system when an external load was suddenly applied or changed. Finally, the fea-

sibility and effectiveness of the proposed EHA structure and pressure stabilization control method

were verified by simulation analysis using AMESim software. The simulation results show that

under identical parameters, the starting time of a conventional EHA is 38.2s, whereas the start—

ing time of the proposed EHA is 3.7s, representing a reduction of approximately 90.3%. Addition—

ally, under an external load of 1000 N, the displacement fluctuation amplitude of the new EHA

system is reduced by approximately 29% after adopting the the pressure stabilization control method.

KEYWORDS: clectro-hydrostatic actuator; quick start; high—speed switch valve group; pres—

sure stabilization control
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Fig. 1 Principle of the hydraulic system of the noval EHA
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Fig.2 Location control scheme of the new EHA
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Fig.3 Adaptive control method for the outlet pressure of the accumulator
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