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Modeling and Dynamic Characteristics Analysis of the Valve controlled
Hydraulic Swaying Cylinder in Bionic Underwater Thruster

XU Hatjun, PAN Cun-yun, XIE Hai- bin, ZH ANG Dat bing
( College of Medhatronics Engineering and Automation, National Univ. of Defense Techmobgy, Changsha 410073, China)

Abstract: The bionic underwater thuster mitating fish s undulating motion can adapt its kinematic parameters to the changing of
the flux and valve signal within its hydraulic system, so that it can generate a bnic motion smoothly, fluertly and continually. In the
paper, flux equations of the rotatable direction valve was built, as well as the dynamic model of the valve-controlled hydraulic swaying
cylinder, wih which the transmission function and Bode chart were produced. Some analysis were camied out on the valve- contolled
hydraulic swaying cylinder, such as the stability, the dynamic rigidity of its position, and the dynamic response velocity. The results
show that the valve cortrolled hydraulic swaying cylinder is a stable system, and the response speed can be optimized by adjusting its
stiucture parameters. However, is position rigidity can be affected by the frequency of disturbing load.
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Fig.4 The TF architecture of the swaying cylinder
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Tab. 1 Parameters of the valve- controlled hydraulic swaying cylinder
kg m? 7.6% 10°° mi: kg 67% 1077
Cp:m3' s lePa ! 3. 28x 1071 pi:Pa 1x 10°
R:m 6x 1072 rim 1x10°?
U:Ne made s 5% 107? k:Nerad™' 25
b;:m 1x 1072 d,:m 4x10°°
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Fig.5 The impulse response of the swaying cylinder
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