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Effects of Weighing Parameters on Vertical-plane Maneuver Property of
an Underwater Vehicle

WANG Fanyu, WEI Haipeng, KONG Decai, WANG Zhanying
( Beijing Institute of Astronautical System Engineering, Beijing 100076, China )

Abstract Knowledge of the effects of weighing parameters on the maneuver property of an underwater vehicle
is beneficial to structure layout and systematic design. Aiming at vertical-plane maneuver problem, an
experiment-verified dynamic model applicable to underwater motion of axis-symmetric vehicle is established.
Maneuver trajectory properties under different match relationships of weighing parameters are obtained, and the
effects of weighing parameters and control strategies on maneuver performance are analyzed. Study indicates that
increasing useable elevator angle is the key of maneuver property improvement, considering maneuver direction and
other factors and exploiting gravity moment. As for upward maneuver within the vertical plane, arranging the center
of mass far behind the center of buoyancy could significantly improve maneuver performance with the use of
short-time free control strategy.
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Fig. 1 Comparison between calculation results and
experiment data of underwater maneuver
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Table 1 Main hydrodynamic parameters'®!
(iRc AgEES
C, 0.094 9
C;’ 2.208
Cf" 1.467
cy: 1.228
md -0.022
m ~0.011 6
m? 0.434
me —0.615
c? ~0.647
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Table 2 Calculation conditions

F5 AR CEHATCAE AT S s R
1 1.000 -0.006 T 1l
2 1.000 ~0.364 FasE
3 1.000 0.353 FasE
4 1.000 -0.006 JoE B AT
5 1.000 ~0.364 JotE B AT
6 1.093 -0.006 T 1l
7 0.907 ~0.006 R il
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Fig. 2 Motion trajectories of different positions of the
center of mass
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Fig. 4 Motion trajectories of different control strategies
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Fig. 5 Elevator angle variation with time of different
control strategies
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Fig. 6 Pitch angular velocity variation with time of

different control strategies
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Fig. 7 Motion trajectories of different masses
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