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BIOMIMETIC SWIMMING PRINCIPLE
OF A MICRO ROBOT FISH USING
GIANT MAGNETOSTRICTIVE THIN
FILM ASCAUDAL FIN

ZHANG Yongshun LI Hailiang
LIU Wei  JIA Zhenyuan
(Key Laboratory for Precision & Non-traditional
Machining of Ministry of Education, Dalian
University of Technology, Dalian 116024)

Abstract  According to bionic principle, afish-like swimming
micro robot using giant magnetostrictive thin film actuator as a
propulsion caudal fin can improve its reliability and feasibility
in the way of non-contact control. As the configuration
optimization of cauda fin is the key to modify its propulsive
force and drive efficiency of the robot, several kinds of selected
caudal fin configurations are selected in the condition of equal
caudal area and length. Then their propulsive force is validated
by simulation based on established force oscillation dynamic
model of GFM in variable cross section area cantilever
structures and propulsive models of micro robot in the liquid.
As aresult an optimal configuration cauda fin is selected, and
the stress didribution of inside caudal fin is analyzed by the
finite element method. Finally the experimenta result validates
that the cauda fin as selected configuration can generate more
thrust force and better efficiency.
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