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A Study on Pick-up Device of Deep Sea Manganese Nodules Collector
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ABSTRACT

Performance and efficiency of hybrid (hydraulic-mechanical) pick-up device of deep sea manganese nodules collector are
vry sensitive to altitude and attitude of pick-up head relative to undulating seafloor. For this reason, motion control of pick-
us head relative to the changing deep sea topography and other disturbances is of particular importance in design of pick-up
d:avice. The concept of design axiom is applied to a pick-up device of hybrid type. Kinematic analysis conducted in
ahsolute Cartesian coordinates gives position, velocity, and acceleration of the hydraulic cylinders which enable the pick-up
h:ad to keep the preset optimal distance from seafloor. Inverse dynamic analysis provides the driving forces of hydraulic
c/linders and the reaction forces at each joint. Design sensitivity analysis is performed in order to investigate the effects of
possible design variables on the change of the maximum strokes of hydraulic cylinders. The direct differentiation method is
used to obtain the design sensitivity coefficients.
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The relative distance of hydraulic cylinders versus time
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Fig.2 The relative distance of hydraulic cylinders versus
time.
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Driving force of hydraulic cylinder #1 versus time
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(a) hydraulic cylinder#1
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Driving force of hydraulic cylinder #2 versus time
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(b) hydraulic cylinder #2
Fig. 3 Driving forces to hydraulic cylinders.
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(b) Design sensitivity of performance function 2, ¥,
F'g. 4 Design sensitivity of the maximum strokes of
hvdraulic cylinders with respect to the design variables, the
lengths of frames A, B and x's-, y's-directional positions of
jcint 5 on pick-up head.
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