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Abstract The effect of the fluke's attack angle on the robotic dolphin’s propulsion was studied. The

robotic dolphin’s fluke was modeled as the finite span airfoil based on the theory of the finite span air-

foil in incompressible flow, and the force acting on the robotic dolphin was analyzed. The relationship

between the variation of the fluke's angle of attack and the thrust force as well as the propulsive effi-

ciency was established. The dynamic equations without considering the vertical shaking were given for

the robotic dolphin with two joints which is seen as a multi-rigid-body system. Also, the iterative so-

lution form of the dynamic equations based on the fluke's attack angle was obtained. The propulsion

under different fluke's attack angle was verified by the simulations of the sine and sawtooth profiles.

Simulation results show that it has certain advantages in terms of speed and propulsion force when the

fluke's attack angle changes in the profile of sine wave.
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