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DYNAMIC ANALYSIS AND MOTION
CONTROL OF 6-DOF UNDERWATER
ROBOT

BIAN Yushu GAO Zhihui  YUN Chao
(School of Mechanical Engineering and Automation,
Beihang University, Beijing 100083 )

Abstract: Dynamic analysis and motion control of the 6-DOF
underwater robot are researched. Firstly, considering the com-
prehensive influence caused by factors such as the gravity,

buoyancy, driving forces, hydrodynamic forces, etc., dynamic

equations of the underwater robot are established, which can
describe the complicated underwater dynamic behavior of the
robot. Then, in order to track the desired trajectory accurately, a
nonlinear controller, which includes an outer loop and an inner
loop, is designed using resolved acceleration method. In the
outer loop, negative feedback is used to correct the deviation
between the actual path and desired path. In the inner loop,
based on the robot's dynamic properties, the nonlinear com-
pensation is imported to simplify the robot system to a linear
system and make it easier to control. Finally, simulations of the
underwater robot tracking an object are taken. Simulation re-
sults show that the method can provide satisfactory tracking
ability for underwater robots.
Key words: Underwater robot

Motion control Dynamics

Resolved acceleration method
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Abstract: A Couette rheometer with flow visualization and
pressure control is made boy using the techniques of
high-precision machining and dynamic sealing. With the rotat-
ing outer cylinder and static inner cylinder, the rheometer can
realize stable and uniform simple shear flow of the shear rate
up to 10%s. Utilizing the well-known viscosity-temperature
formula, the viscosities of water and silicone oils at high shear
rates measured by this rheometer agree well with that obtained
by the commercial rotational rheometer at low shear rates and

various temperatures. At a certain shear stress, cavitation oc-
curred for fresh water and two silicone oils with low and me-
dium viscosities. Strong dependence of the onset of shear cavi-
tation on the amount of dissolved gas is observed.
Key words: Couette flow High shearing

Rheometer Cavitation
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