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Design Method for Power Generation Systems for Diesel Vehicles

Using a Permanent Magnet Synchronous Machine and a Full-Bridge Rectifier

Minoru KONDO

This paper describes a design optimization method for power generation systems for diesel vehicles consisting

of a permanent magnet synchronous machine, a full-bridge rectifier and phase shift capacitors inserted between

them. By combining an analysis method for the proposed systems and a multi-objective optimization method, a

trial design optimization was carried out with the aim of minimizing indicators related to reducing the size and

weight of the system. Furthermore, the performance of the optimized design was verified by numerical

simulations, and it was confirmed that the required performance was achieved with the design while satisfying

the constraints of the system.
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Study on the Occurrence Conditions of Squeal Noise and High frequency Noise

in a Railway Curved Section

Takeshi SUEKI

Yasuhiro SHIMIZU

Takuma NITTA Kentarou TAKAI

When a train passes through a curved track, squeal noise (below 10 kHz) and high frequency noise (above 10

kHz) are often observed. Measurements of these noises were carried out on commercial lines to understand the

generation of the noises. It is found that these noises vary from wheel to wheel, having large dispersion. The

analysis results showed that these noises are prominent when the outer wheel flanges contact the outer rail at

specific passing velocities. In contrast to that, these noises become lower when a train is running at balancing

speed in curves.
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Improvement of Skeleton Curves for Nonlinear Dynamic Analysis

Employing Single Degree of Freedom Model of Railway Bridges and Viaducts

Kengo NANAMI

Kimitoshi SAKAI

A dynamic analysis employing the nonlinear single degree of freedom (SDOF) model is generally used to

carry out the seismic design of railway bridges and viaducts. Although structures are represented with bi-linear

type skeleton curve in the model, it does not necessarily reproduce the nonlinear behavior of the structure

obtained from the pushover analysis. Especially, the response values calculated by the method are largely

different from those obtained from the precise model for small and medium earthquakes. In this study, a new

skeleton curve employing the ellipse function was proposed to improve the precision of dynamic response in

regions at around yielding. It was confirmed that the non-linier response estimated by the SDOF model with

proposed curve showed good agreement with that from precise dynamic analysis.
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Estimation Method of Melting Volume of Current Collecting Materials at Contact Loss Point by using ¢-0 Theory

Chikara YAMASHITA

Koki NEMOTO

Takuya OHARA

In order to control electric wear of current collecting materials such as contact wire and contact strip in electric

railways, it is necessary to understand the relationship between current and melting volume at a contact loss

point. In this paper, we propose a method for estimating melting volume of contact wire whose film resistance is

taken into account, based on the ¢ -6 theory. To verify the proposed method, we carried out wear tests under

two current conditions to measure melting depth, melting radius, and melting volume. The wear test results

showed that experimental values of melting volume of the contact wire were in the range where contact

boundary factor a was estimated from 0.90 to 0.94.
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A Study on Parameter Setting for Deformation Characteristics for Dynamic Grand Response Analysis

Keigo TSUKIOKA

Tomoya ONODERA

Yasutomo YAMAUCHI

Masanori YAMAMOTO
Jun IZAWA

A dynamic ground response analysis has been used in practice as a recommended method for seismic design

of railway structures in Japan. The GHE-S model, which can precisely reproduce the deformation characteristics

of soils from small to large shear strain levels, is applied to the analyses. The parameters of the GHE-S model

are usually set by designers according to the deformation characteristics obtained from laboratory tests.

Therefore, the accuracy of the analysis is greatly dependent on how the parameters are set and how the

deformation characteristics are obtained. Consequently, this paper examines how to, set up the deformation

characteristics of soils in a ground response analysis.
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