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Modeling and Simulation of Buoy Floating Process Underwater

LI Liang, LI Weichen, ZHANG Jiarong, WANG Guan
( Systems Engineering Research Institute, Beijing 100094, China )

Abstract The motion attitude of the buoy in the process of floating upwards underwater will affect the
deployment effect of its receiving array on the water surface, and then affect its ability to detect air targets. In order
to solve this problem, this paper models and simulates the whole motion process of the buoy from the beginning of
floating upward to the status of surfacing. On analyzing the influences of initial velocity, gravity center, buoyancy
and other factors on the trajectory in detail, we have drawn several conclusions as below. Firstly, under the condition
of free floating, the buoy moves vertically, and its speed increases gradually in the beginning, while finally reaches
the equilibrium speed and moves at this equilibrium speed until reaching the surface. Secondly, the initial velocity
and platform velocity only affect the initial motion of the buoy, and finally the motion parameters tend to be
consistent with the reference motion trajectory. Thirdly, increasing positive buoyancy can make the buoy more quick
at surfacing speed and shorten the floating time, but increasing the distance to the floating center of gravity has little
effect on the buoy's motion attitude. Fourthly, the current has little effect on the floating attitude of the buoy, but it
will produce great displacement in the horizontal direction.
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Fig.2 Velocity variation during vertical free floating process
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Fig. 3 Velocity change in reference motion trajectory
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Fig.6 Motion parameters change during surfacing at
different initial velocities
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Fig. 7 Surfacing velocity variation under different positive
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Fig. 8 Changes of motion parameters during surfacing
under different positive buoyancy
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Fig. 9 Surfacing velocity variation under different
floating center-gravity distance
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Fig. 10 Changes of motion parameters during surfacing
under different positive buoyancy
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