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Abstract

Dynamic characterisitcs and control of a submerged working robot manipulator have been
investigated for articulated type robot maniupulator with three revoluted joints. A dynamic
equation of the manipulator has been derived. The dynamic equation includes not only mass
matrix, centrifugal and Coriolis terms and gravity terms but also added mass, buoyant force and
drag force terms, which are important terms for underwater motion description. A series of
simulations using computed tourque method have been performed for the cases of straight and
circular trajectory motion controls. The results of this study show that the dynamic characteris-
tics of the submerged working robot manipulator are very different from that of the manipulator
which works in air. The influences of added mass, buoyant force and drag force terms to the total
required torques have been discussed as distribution ratios to the total required torques.
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Fig. 5 Straight and circular trajectory planning
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Tabie 3 Distribution ratio of each term to total tor-
que in straight trajectory

In air Underwater
M 22.2% M 74.5%
14 1.4% 14 3.6%
G 76.4% G* 18.8%
D 3.1%
Total 100.0% Total 100.0%

Table 4 Distribution ratio of each term to total tor-
que in circular trajectory
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M 41.3% M 80.9%
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