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(FEER) XHEE D (400 words)
Reducing railway vehicles’ three-dimensional (3D) elastic vibration is needed to improve passenger
comfort. This paper presents a 3D analytical model and parameter determination method for the
elastic vibration of a carbody, and vibration reduction method.

In Chapter 1, the background and purpose of this study are described.

In Chapter 2, the vibration characteristics of the Shinkansen-type test vehicle targeted in this
research are shown. The excitation tests are performed to measure the acceleration of the floor and
roof. As a result, it is shown that this vehicle has vibration modes similar to the commercial vehicle,
and multiple modes affect the riding comfort.

In Chapter 3, a new analytical model that can express elastic vibration of the railway vehicle
carbody is proposed, and outline and equation of motion are shown. The carbody is modelled as a
simple box-type structure consisting of an anisotropic 3D elastic body treated as a continuous
system. This model can express complicated 3D elastic vibration (such as lateral-vertical coupled
vibration) with fewer degrees of freedom and at a lower computational cost than the detailed finite
element model.

In Chapter 4, a model parameter determination method using particle swarm optimization (PSO) is
proposed. The proposed model has many parameters that are difficult to determine from the
drawing information. Therefore, a parameter determination method to update these parameters
automatically using an optimization technique is needed. Then, the parameters of the proposed
model of a Shinkansen-type test vehicle are determined using this method. As a result, the mode
shapes and natural frequencies showed good agreement between the measured and calculated
results. The measured and calculated frequency response functions and acceleration power
spectrum densities were also in good agreement.

In Chapter 5, a multi-modal vibration reduction method using active mass dampers is proposed. In
this research, H-infinity control theory is used for controller design. In order to use this theory, the
dimension of the proposed model is reduced. Then, the controller is designed by using the reduced
model, and the excitation tests by using the Shinkansen type test vehicle are performed. As the
results, it was confirmed that multi-modal vibration reduction effect could be obtained. In addition,
as the results of the simulated running excitation tests, it was shown that the riding comfort was
improved in many points of the floor.

In Chapter 6, the results obtained in this paper are summarized.






