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Fig.1 The robotic fish model
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Fig.3 Velocity distribution of the fluid field around the cruising robotic fishes with different-length tail fins
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Fig.4 Body outlines of the swimming robotic fishes with different-length tail fins at different moments
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Fig.5 x-velocities at point A of the swimming robotic fishes with different-length tail fins
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Table 1  Simulation results of swimming parameters of the cruising

robotic fishes with different-length tail fins

case Ax,; /m At /s u,(A) /(m/s) T, /s v,(B) /m Ty /s
conventional tail fin 0.004 5 5.0E-5 2.291+0.239 0.189 0.000 19£0.128 2 0.376
short tail fin 0.004 5 5.0E-5 1.955£0.253 0.188 0.000 14£0.130 9 0.376
flexible long tail fin 0.004 5 5.0E-5 1.945£0.272 0.191 0.000 45+0.138 0 0.382
rigid long tail fin 0.004 5 5.0E-5 2.142+0.240 0.186 0.000 25+0.132 2 0.372
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Table 2 Simulation results of swimming parameters of the cruising robotic fishes with different tail elasticities

case At /s u,(A) /(m/s) T, /s v,(B) /m Ty /s

rigid conventional tail fin 5.0E-5 1.268+0.128 0.431 0.001 4x0.105 9 0.862
conventional tail fin 5.0E-5 1.237£0.123 0.375 0.001 0£0.109 2 0.750
flexible conventional tail fin ~ 5.0E—5 1.176+0.101 0.301 0.002 0+0.117 8 0.602
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Fig.6  Vorticity distribution of the fluid field around the cruising robotic fishes
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Fig.8 x-velocities at point A of the cruising robotic fishes with different force densities
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Parametric Study on the Straight-Line Cruising
Velocity of an Auto-Swimming Robotic Fish

HAO Dong-wei, WANG Wen-quan
(Department of Engineering Mechanics, Kunming University of Science and Technology,

Kunming 650500, P.R.China)

Abstract . Study on the kinetic & kinematic mechanisms of fish-like swimming is of cardinal sig-
nificance for increasing needs of bionic technologies. Therefore, an auto-swimming robotic fish
model was established with a flexible body and muscular self-propelling force, involving the in-
teractions between fish-body internal forces, fish-body motions and surrounding fluid dynamics.
Then, respectively, the effects of different-length tail fins, different tail elasticities and different
muscular self-propelling force densities on the robotic fish’ s straight-line auto-swimming state
were numerically simulated respectively. The hydrodynamics and kinematics of the auto-swim-
ming robotic fish are analysed to reveal the key factors on the cruising velocity and clarify the
related mechanisms. The key factors influence on swimming efficiency is shown by analysis of
hydrodynamic performance.

Key words: robotic fish; fluid-structure interaction; immersed boundary method; auto-swim;

cruising velocity
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