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Startup Characteristics of an Eddy Current Brake Using Capacitor Self-Excitation Phenomenon
under Low-Speed and Large-Gap Conditions

Yasuaki SAKAMOTO Keigo UKITA

To explore the potential of electric braking in railway vehicle trailer cars, this study investigates capacitor
self-excitation in eddy current brakes (ECBs) with the aim of enabling regenerative braking. While the
characteristics under favorable conditions for self-excitation—such as high speeds and small air gaps—have
been examined, the behavior under less favorable conditions, including low speeds and large air gaps, remains
unclear. This study focuses on analyzing the behavior of the ECB under such less favorable conditions.
Anomalous sustained excitation with small currents was observed, deviating from conventional behavior.
From experimental and theoretical analyses, this phenomenon is presumed to be caused by the nonlinear
magnetic properties of the secondary cores, including initial magnetization and magnetic saturation.
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Dynamic Measurement Method for Wheel-Rail Contact Position Using Ultrasonic Waves

Shinya FUKAGAI

Information on the contact positions between train wheels and rails when travelling through curves is
essential for evaluating new wheel and rail profiles, investigating wear and damage, and analyzing the
sources and mechanisms of wheel-rail noise. The objective of this study is to dynamically measure wheel—
rail contact positions using surface waves. Measurement tests were conducted using a full-scale test machine,
a test track, and a train. The reflection position of the surface waves corresponded to the edge of the wheel—
rail contact area. This result indicates the usefulness of surface waves as a method for measuring wheel-rail
contact positions. Additionally, the study showed that the characteristic differences in contact positions
between the leading and trailing axles of a bogie, as well as the two-point contact near the gauge corner of
a high rail, can be evaluated using real measurements.
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A Quantitative Method for Predicting Wheel-flat Dimensions Generated during Braking

Daisuke YAMAMOTO Hirotaka SAKAI

Wheel flats generated during braking cause noise, vibration, and damage to track infrastructure. However,
due to measurement difficulties under severe thermomechanical conditions, their formation and growth
mechanisms remain insufficiently quantified. This study proposes a practical method for predicting wheel-
flat dimensions based on a one-way coupled analysis that integrates vehicle dynamics and wheel-rail
frictional heat analyses. By accounting for temperature-dependent material properties and contact ellipse
growth, the proposed method quantitatively predicts wheel-flat dimensions. Validation against field
measurements demonstrates good agreement, confirming the method’s applicability for evaluating
influential parameters governing wheel-flat development.
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Development of Gap Adjustment Device between Switch Rail and Stock Rail,
and Proposal of a Turnout Point to Reduce Maintenance Labor

Shingo TAMAGAWA Masashi UEDA
Shintaro YASUDA Akito HOSOMI

The aim of this study is twofold: to develop a gap adjustment device for use between the switch rail and
the stock rail, and to propose a new turnout structure that contributes to reduced maintenance efforts. The
authors designed and produced adjustment devices that adjust the gaps between the switch rail and the stock
rail expanding and contracting after switching. The developed devices were installed on a turnout, and a
series of performance tests were conducted. As a result, we confirmed that the devices enable automate the
inspection and adjustment of gaps. A running test involving a vehicle passing over the turnout also
confirmed that the devices functioned normally during and after the vehicle's passage.
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Study on the Introduction of Digital Technology for Collecting and Utilizing
Accident and Near-Miss Reports

Noriko ONOMA Yasunori OKADA Munendo FUJIMICHI Ryo NAKAMURA

Railway operators are increasingly using digital methods to collect information on accidents and near-
misses, although such data are rarely disclosed. To promote the widespread adoption of digitalization, this
study surveyed implementation cases through questionnaires and interviews. The investigation identified the
types and prevalence of digital technologies, and operational practices, as well as their benefits. This paper
reports on the current status of adoption, practical approaches, and effects revealed through these surveys.
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