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Modeling and Experiment on Hydraulic Amplifier for GMM
High-speed On-off Valve

LUO Zhang,ZHU Yuchuan, GAO Qiang

(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Aiming at the small displacement of the valve core of thedirectly driven giant magnetostrictive high-
speed on-off valve spool,a piston-slice hydraulic amplifier was designed. The Chien-perturbation method and S. Way’
s solution was used to establish the large deflection deformation model of the slice. Considering the influence of ef-
fectiveliquid bulk elastic modulus, a displacement input-output model of hydraulic amplifier is established. The sim-
ulation and experimental results show thatthe output displacement of the hydraulic amplifier is 0~470 pmwhen the
amplifier input displacement is 0~51. 1 pm, the magnification is more than 9 times, and the frequency response is
about 150 Hz.

Key words: hydraulic amplification; large deflection;effective liquid bulk elastic modulus; giant magnetostrictive

material(GMM) ; high-speed on-off valve
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