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Design and Modeling of Hydraulically Amplified Giant
Magnetostrictive Actuator for Servo Valve

YANG Zhaoshu. HE Zhongbo.,LI Dongwei,CUI Xun,XUE Guangming
(Dept. of Vehicle and Electrical Engineering, Shijiazhuang Mechanical Engineering College, Shijiazhuang 050003, China)

Abstract: Limited by the output displacement, the Giant Magnetostrictive Actuator (GMA) cannot drive the
spool directly. A hydraulic displacement amplifier based on flexible piston is designed; the flexible piston is pushed
by the deformation of Giant Magnetostrictive Material (GMM), and finally pushed the small piston with much lar-
ger output. The coupled model of hydraulically amplified GMA is established; the structure is analyzed based on e-
lastic small deformation theory and finite element method (FEM); and through simulation and test of a prototype,
the output displacement is amplified 3. 2 times by hydraulic amplifier. The proposed model is valid with an error be-
neath 10%.

Key words: giant magnetostrictive actuator; hydraulic amplification; elastic small deflection theory; finite ele-

ment analysis; hydraulic spring stiffness
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