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Magnetic field analysis and optimization of giant
magnetostrictive electro-hydrostatic actuator

YANG Xulei, ZHU Yu-—chuan, FEI Shang-shu, JI Liang, GUO Yazi

(College of Mechanical and Electrical Engineering,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: A structure of giant magnetostrictive electro-hydrostatic actuator (GMEHA)
was designed. The control coil was combined with permanent magnet to provide driving
magnetic field. Mathematical model of the magnetic circuit was established, and the analyti-
cal calculation of magnetic flux density inside giant magnetostrictive rod was performed. Sec-
ondly, finite element analysis (FEA) for the above structurewas conducted, and the mapping
principle between the main parameters of the structure and the magnetic field uniformity was
got. Finally, the study of actuator magnetic field experiment was conducted, the result of
the study was compared with the result of FEA, verifying the predictability of theory and fi-
nite element model, then the structure design method of this electro-hydrostatic actuator was
presented. Results show that the maximum no-load output volume flow is 0. 85 L/min around

250 Hz of the best driving frequency, while the maximum blocked force was close to 120 N,

Key words: electro-hydrostatic actuator(EHA); giant magnetostrictive rod;

magnetic field; finite element method; uniformity
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Fig.4 Magnetic circuit model of GMEHA
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