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Fig. 1 Silhouette of G niloticus during steadily swimming
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Hg.2 The structure of the simplified physical model of the long based fin.
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Fig.3 Sketch of the caved surface of the fin

cell at time t during the long — based fin swimming
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Fig.4 Diagram of the forces acting

on a differential element of the membrane
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ANALYSIS AND MODELING ON FISH LONG -BASED
FIN UNDULATING *

Wang Guangming Hu Tianjiang Shen Lincheng
College of Mechatronics Engineering and Automation National University of Defense Technology Changsha 410073 China

Abstract The long — based undulatory fin of an Amiiform fish G. niloticus was investigated. A simplified physi-
cal model was brought forward which was composed of N equal thin rods and a rectangular elastic membrane
connecting them together. We established a kinematic model of the long — based undulatory fin on the basis of an-
alyzing the long — based dorsal fin locomotion and considering the fluid — structure interaction. Further the equi-
librium equations of the undulatory fin were obtained by applying the membrane theory of thin shells which took
into account the geometrical non — linearity of the structure. The thrust and propulsive efficiency of the long —
based fin undulating can be analyzed by applying the derived kinematic model and the equilibrium equations of
the undulatory fin.
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