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Research and Development Trends Related to Vehicle Technology at RTRI

Makoto ISHIGE

In the organizational reform of RTRI on April 1, 2022, Vehicle Structure Technology Division and Vehicle

Control Technology Division were merged to restart as Vehicle Technology Division. The aim is to respond

efficiently and promptly to the increasing sophistication and diversification of needs, such as the application of

digital technology in vehicle technology, response to decarbonization, and overseas expansion including

international standards. Accordingly, to attain the aim of the organization reform, the new division, Vehicle

Technology Division, is working on research and development by integrating mechanical and electrical systems.

This paper gives an overview of the status of recent activities related to vehicle technology at RTRI.
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Development of Longitudinal Excitation Suppression Devices for Reducing Elastic Vibration of Shinkansen Car-body

Ken-ichiro AIDA Tadao TAKIGAMI

Yuki AKIYAMA Yasunobu MAKITA

This paper proposes a method to reduce the elastic vibration of Shinkansen car-body caused by the

longitudinal excitation via traction devices and yaw dampers. We developed two types of vibration reduction

devices, which are called “displacement-dependent rubber bushes” and “mesh springs”. To examine the running

stability and the car-body vibration suppression performance of the developed devices, we conducted excitation

tests using a Shinkansen test vehicle in a rolling stock testing plant. As a result of the tests, we confirmed that the

developed devices meet the required performance for running stability, and also having the effect of reducing the

elastic vibration of car-body.
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Collision Analysis of a Train Set Focusing on Fracture Mode of a Coupler

Hiroyuki SATO

Tomohiro OKINO

In a collision accident of a train set, if a coupler fails, it may not be possible to maintain a constant spacing

between adjacent vehicles. In such cases, a collision between ends of those adjacent vehicles may occur.

Therefore, it is important to understand fracture behaviors of a coupler in order to study the crashworthiness of a

train set. We conducted quasi-static compressive fracture tests to obtain deformation characteristics and fracture

modes for each coupler angle. Furthermore, we used Finite Element (FE) model to study improvement of the

crashworthiness of a train set without requiring major changes to a carbody structure. As a result, we confirmed

that reinforcing an under support plate and adopting a coupler with energy absorbing element will contribute to

prevention of fracture of a coupler and improvement of the crashworthiness of a train set.
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A Method for Evaluating Performance of Wheel Slide Protection Algorithm Using a Hybrid Simulator

Daisuke HIJIKATA

Yuta KIZAKI

Shin-ichi NAKAZAWA

In performance evaluation of Wheel Slide Protection (WSP) system, adjustment of control algorithm by an

on-track test is the most important process. However, since it is not easy to stably reproduce low adhesion

condition between wheels and rails in the on-track test, the control algorithm must be adjusted under different

adhesion conditions for each run. Therefore, to solve this issue, we have developed a hybrid simulator that

combines a real-time computer and pneumatic brake device. The developed simulator can specify arbitrary

adhesion conditions, vehicle models, and control algorithms. This paper describes a method for evaluating the

performance of the control algorithm for WSP using the hybrid simulator.
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Proposal for Energy-Saving Driving Method of Freight Trains Using Constant-Speed Operation

Tomoyuki OGAWA

This paper presents driving methods for energy-saving of freight trains. First, we discuss a driving strategy

that conserves energy considering running resistance and motor efficiency. Secondary, we confirm energy

consumption and driving maneuverability, conducting running tests on several energy-saving driving methods.

We also establish an energy simulation method by reproducing running tests. Finally, we verify the proposed

driving method for energy-saving conducting energy simulation. This paper proposes a driving method using a

constant-speed operation, which is expected to reduce energy consumption in terms of running resistance and

motor efficiency.
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Performance Evaluation for Traction Motor

by Collaborating of Train Run Curve Preparation System and General Simulator

Toshihide YOKOUCHI

Yuki OKAMOTO

Minoru KONDO

In development of traction motors for rolling stocks, it is important to evaluate power consumption and

temperature rise of traction motors during operations because they are important performance metrics. In

particular, when a traction motor is to be used in an operation, it is common to evaluate power consumption and

temperature rise for a line and a run curve by a running simulation in advance. This study aims to adapt

SPEEDY, a train run curve preparation system with long years of experience, to running simulations, linking a

general-purpose simulator that creates models of traction motors. In this report, running simulations are

conducted assuming a commuter train with high-efficiency induction motors. As a result, the amount of energy

consumption is reduced by up to 17% by using a high-efficiency induction motor. In addition, the temperature

rise is kept within the appropriate range.
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A Method for Diagnosing Mounting Condition of Vehicle Parts Using a High-speed Camera

Akihito KAZATO Takeo SHIROTORI Haruka TAKAHASHI Takeshi NOMOTO
In order to improve the efficiency of railway vehicle maintenance in the future, we have developed a method
for diagnosing mounting condition of vehicle parts using a high-speed camera. A system using the developed
method consists of a video recording device, a program to extract acceleration of a target part from moving
image, and a vibration analysis / diagnosis program. To confirm its validity of the proposed system, several tests
to shoot videos of a running vehicle were conducted to understand vibration characteristics of parts mounted

under floor of vehicle in the fixed and loosened conditions. The test result showed that the system, which uses a

statistical method for condition diagnosis, can diagnose the condition of vehicle parts.
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