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Hydrodynamic of propulsion with a flexible paddle-shape
tail of sea snake robot

Liu Chunhong* ™ ™ | Zhang Guowei ™ ™ | Liu Tong™ ™ | Li Bin™ ™ |, Mu Li"
( " School of Mechanical Engineering, Shenyang Ligong University, Shenyang 110159)

(™ State Key Laboratory of Robotics,Shenyang Institute of Automation,Chinese Academy of Sciences, Shenyang 110016)
( ™ Institutes for Robotics and Intelligent Manufacturing, Chinese Academy of Sciences, Shenyang 110169)
Abstract

Different segments of the sea snake contribute to the thrust differently, the lateral flattening into an oar tail is
the most typical feature of the sea snake’s adaptive evolution, which significantly enhances its movement speed,
mobility and efficiency. This paper takes flexible snake tail as the research object and builds a hydrodynamic analy-
sis model of fluid-structure interaction. It uses the method of solving Reynolds-averaged Navier-Stokes ( RANS)
equations to study the dynamic relationship between kinematics parameters, a serpent scale parameters and propul-
sion. And it uses NACAQO6 airfoils as the basis to analyze the influence of movement frequency, geometric parame-
ters and amplitude on propulsion. This experimental results show that the effects of oscillation frequency and ampli-
tude on the propulsion are non-independent. When the oscillation frequency of the model is greater than 0.7 Hz
and oscillation amplitude less than 45 °, the propulsion increases with the increase of oscillation frequency and os-
cillation amplitude. When changing the shape parameter optimization of the snake tail, the propulsion increases
with the increase of the snake tail area. It is conducive to increase propulsion by changing the chord length and ex-
panding the side area.

Key words: bionic robot sea snake, flexible tail, fluid structure interaction, simulation experiment
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