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(FEER) XFLE S DES (400 words)

Reducing collapse damages of buildings and constructions by giant earthquakes is
an important issue for human lives. Hydraulic active vibration suppression is made
by mobilizing actuator with the most suitable command signals through servo valves
after computing data. These data are collected by various actuator measuring
instruments. However unforeseeable contingency takes place in natural disasters such
as electric power failure or disconnection by sharp vibration.

If any of such disaster should occur, the system does not function. The excess power
would rather cause out of control. The system itself contains potential for harm.
This study is to propose the simple and reliable control system for hydraulic actuator
using robust mechanical structure instead of electronic measurement and control. The
results of model experiments and simulations presented in our previous works show
good results. But it is necessary to raise the precision of simulation to put it into
practical use. For the purpose of improving accuracy, we made experiments and
simulations for various parameters such as inertial load mass, link ratio for control
sensibility, and coefficient of oil switching flow and so on. Then, the control
performance is evaluated.

Purpose of this study is also to realize “active vibration suppression” for gantry
crane without computerized control. Surroundings of field are not so good that
vulnerable electronic devices are in danger of breakdown for emergency. Instead of
using electronic control mechanical switching control system using hydraulic
pressure is now proposed. Basic working principles by mechanical controls have been
demonstrated with simulations and model experiments. This system controls such
vibration as earthquakes, strong winds or cargo humping shocks. Two sets of active
vibration suppression systems are set on bottoms of crane legs. Main body torsional
vibration can be reduced by controlling each system separately. Container moves
toward land or sea. This system controls vibration accordingly. Two systems
consisting of actuator, spool, link and wire are fixed on bottom of legs. They are
both directed to the sea. From intersections of boom and legs two wires are attached
crosswise and connected with center actuator rod by way of pulley. When upper mass
of crane deforms to the land, wire attached from the sea to the land is loosened and
the other wire is tensed reversely. Movement of these wires is used as input power
that activates spool through link. Then it switches hydraulic flow and actuator pulls
wire to return mass to original position and vice versa. Electric motor is used in
advance to produce high pressured oil by hydraulic pump. Energy made by such high
pressured oil is charged in accumulator and used if need arises. These simulations
should be verified with experiments for future.
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