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The technical change of electric railways

- Urban transportations, tramways
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The authors have perfected a sensing system able to monitor the
derailment coefficient Y/Q continuously as the result of a joint
research of academic institutes, manufacturers and a railway
operator. And trains fitted with this system are now in service on 3
lines of the Tokyo metro network. This measuring method uses a

couple of non-contact gap sensors on the bogie flame, instead of
many strain gauges on rotating wheels in conventional systems.
According to collected huge data by the systems the analyses on
the characteristics of Y/Q increase in curving are carried out, and

reported in this paper.
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The technical change of electric railways

- Urban transportations, rubber tire systems

SR AT WRRFERRE e 4ok

(BR) A— 2tk HBEHIfEE TOHM]
2014 %5 A%
PRk 2645 A 6 H)

DOREYI ORI IRT ) L—bid, BREAZ RO _ L5
LR TH D, TO%, BIOBIREZEAN LTZENEG A —75
DSEARBRZE I ERD H LW Ak & LT EE / L—v
BILOWBELE ) L— VOISR, BT L—L
E LT, AHEEED 1962 (BF137) FIE LR
BoThb, —FH, BERKE/ L—r e LTE, 4EETR
BRI 1964 (BBF1 39) FIZHAE L2 b OB EN TH 5,
Z D%, 1972 (BFn47) HFi2ix THHT  L—L OO
HEIZBIT DM O - fEfT Sk, AbmissimigRs & L TE
J L=V OENROBENR K D Z LT 5T,

FOE, KR, 4 HRICKS2ET4FEHOM TERE LT,
1971 (WEFn 46) AFIZALERTHID TO M FEFFALARABHZE L |

BUEBIME SN oA T4 Y By 7 OFERY (ERN) ~0 2
ELTIERB LT,

BT AT DZHOWTIE, MFHZEAR— T A F 2 R
FRERBRFEFHER — b & w7 88 1981 (HEAFN 56) AR IZFHIR\ T
BHE L7z, ZAUE. ARSI 22802 & A 7 A A 5 B
HPEANENTRWO 2B TH D, FZBEY AT AT,
RFRNFTRE FRENFTNH BH08, 1982 (HEF0 57)
[HAZiE s AT LD OEHELLRR ) RED b, AIF RN
DR L L CGRIFR TV

WHHARD NSRS 72 5 Wﬂ%%ﬁﬁ H O IRMEX
%Kﬁﬁbtﬁ%ﬁLkéﬁéﬁoH@_%ﬁéﬁ\ﬁ%@
HDD IR WKEIZB W T B b BT E T2 014 R
U A NADBAFE S H, 2001 Pk 13) A HWET A Ry
A NR L UTARKI 2 3EE T S iz,

AL AV HRE, MEERCH WO EH AR T, BUEHET

ZHkGE L CO BN KL TH B1E0, EHOTE, Wi~
DREBABALND Z LD, 5% L BMTTNZEL AT AL
LCHifie - BET D0 b s,

Iz

et



2A

i 3L (BE30)

New Trial Analysis of Characteristics of Accidents and Traffic
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Field and Bench Test Evaluation of Range Extension Control
System for Electric Vehicles Based on Front and Rear

Driving-Braking Force Distribution
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Considering current environmental and energy problems, electric
vehicles (EVs) have been proposed as an alternative solution to
internal combustion engine vehicles (ICEVs). In addition, EVs

have the remarkable advantages in motion control in comparison
with ICEVs.
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One of the reasons that prevents EVs from spreading is that
MODHD T LRI,

mileage per charge of EVs is shorter than that of conventional
ICEVs. In order to solve this problem, research on efficiency
improvement of motors was carried out. Utilizing independent

characteristic of traction motors, a torque distribution method was
studied to decrease EV’s energy consumption.

On the other hand, the authors’ research group proposed

range extension control systems (RECSs). These systems do not
involve the changes of vehicle structure such as additional clutch
and motor type. RECS extends cruising range by motion control of
vehicle. The authors’ research group previously proposed a RECS
in consideration of acceleration and deceleration on a straight road.
In the previous research, effectiveness of the proposed method is
verified in only low speed operation area. However, it has not been
verified in the high speed area where motor iron loss, modeling of
which is difficult, mainly occupies all of loss. Therefore,
experiments including high speed operation area are necessary for
more appropriate evaluation of RECSs. In this paper, bench test
which enables high repeatability is conducted in addition to field
test which is widely employed for methodology of evaluation. The

effectiveness of the proposed method is verified by both fields and
bench tests.
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Test duration reduction for EV range per charge:

preparation and evaluation of test methodologies
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Electric Vehicles Based on Optimal Driving Force Distribution

FORRT A &, JHE FE
BRETOFIEREG PRk KE—. JIEF i
(BK) /NEFRIEE IR iR, R T

B By BRI AT S 2014 FHEFRE
AN AR No.28-14, pp.17-20, 2014
Pk 2645 A 21 H)

HERIRRE(L XK & U CIREZDR Y 2 DY HANEA LETH
V. EORDICREAR O WVERKBBENER ST
%, BRBEHEITE—FDINEDOHES ZIEMTRER 72D, N
PRESEE B B E & Ehil U CER BRI 720 C 7  SEED Il T b #
AMEZ RO,

EXABEOL R ZHATHDIEE LT, RO N
BB B A & ik U C—FREMBRREN N & W ) 3 d D,
ZORBEERRA D 72010 RS & m i TR A AT L
E— RO EOENVWERIBH 2 JA < T AFENTHOIL TV D,
Fio, B X OSBRI X OK N ERE A RRETH D &
WO REENL T, MY B &Y AR CE— 2 FRER
FELWEKBBHEOEDFIELIT O BITORLTND, £
oL, FEODOWFR T N—TTIX, 77 v FHEHEDE
MEOHRDOEER 2325 Z &7 < A CHkeREREZ M &
2 M B B AL = il 481 - A 7 & (RECS: Range Extension
Control System) Z#ELE L T/, £DO—2& LT, LIaTEHE
MONEGERFIZ 31T D RECS ##2R L7z, LosL, Ao
MERITRHEFIRO L TENTEY . BT /MEBREE L s
TV DR N SELANC 72 D B L COMEET STz
DT, M HEBEE R HIE S 27 A0 X0 @i & L
TERBERE TE2EDRREITILEND D,

2T, AT RERFHE G E T H D FEEITHEBRITMZ
T, B LRRBREEE 2 A CEs A & B I8 2 5 o0 7o AT A4 T
o7z, B ERBEERE TIImO THEMEO & WHIEN FTRE T H
Do FEHEAT - B LRBAE R X VT 2 MR IR R I o
BMEERT,

<]



ngE (Fnso)
BEEORBLELTOIASELY DR T LORMEI BT

Characteristics of recognition and judgment for camera monitor

system as substitution of side-view mirror

A By 2 20T TR A A8
L ey N s N =

H B BTS2 S 2014 £ EF RS
No.14FORUM-4 (2014)
(CERk26 45 H 21 H)

AIFFETIXEBRBIMF I L DFHMEERIC L 0 | st
THHEMBETOLEN KT I T —Lk_XTED LI ITET
D DONEFMINCT T, ZORFE., BLFOZ &R LM
ol
(1) B OFEIEITTIE CMS 1T & D BHREFEOHWIT
TIT7—KDLEEICARY, TV EFEETEXD
LA U7 TORBE ‘IR DB E o T,
IOZE LD BMIZBALTIZCMS DE=FHA X5
A FTHREYA ROFHiL b bDEBEZBND,

(2) K TIZ CMS DE =F 4 A KPS & fEfR 7o B
EEOHEAKEZ 0T < 72D,

ngE (Fnso)

BELRATLIZE T HREMEE - AT RLF—0EY A

Safety Assessment and Energy Saving on Railway System

PR KR %%

JR B HeffrBHzsE e < —
(CERk 2645 H 21 H)

AAROEERAMIE, U E B2 4 - 20N, A
TRV F—HMERAE L TND, LL, TOHEMOH T <
2D, HIFEHEDORIBE S-BHEND D, K
HCIE, BAROEGEEAM OWSMER I3 5 28 @i D3R &
B )L X —H T O R & 38 U 72 7 B TR AL O B Y $LA
EBIRAD &L BT, FFROFHE Y AT LD EHEERN S,

| & EEOB RS EE |
JL

| BiEmaEIcH T A R MRRRITORE |

EEREIHITEIMEADENE | | RLMRE RO EHEIERER

BRI B DR IRREN | o — pepm——
RN BRI C) | BMBE IR RN OERELER

Bk

RETOPERDEE

| BHEHAEISHHBFTAD RS | BME S HREREHORE

0 2 | (Bl —REMDRED

an
[aamROREHRE] == oy

FHEEARE. H<ETHLREL-RIEZH R T HLTHD

H22 MRHIZ L D REREY AT LOFHEREES

PRHORE | MHG A2 Xt EBE
(21.3mVA + | (33.3mVA +
km) km)
F4—EN ERAELOHETIE,
(30km,1 1. 04 33. 11 F79-F7OERE
i) ) 0¥, RLEERE
LaNEHRIEEDELY
Bk
(15.9km,2 1. 22 -
//VV
KALORBITBVT
& 2ABLERRIE WEEE
BENER (8.9km, 37 1. 32 7.5
)
fips]
(184km6 | 0. 20 1. 45
)




RAL— ()

Modeling Lithium-ion Batteries for Simulating
Charging Behavior at Low Temperatures

~ Toward high efficient battery system for HEV and EV (3) ~
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Li-ion battery management has played an important role in hybrid
electric vehicles (HEVs) and electric vehicles (EVs). Simulation
technology for batteries has contributed to develop advanced
battery management system for safe use and longer cycle life,
fitting the concept of GSC (Green Sustainable Chemistry) .

Our laboratory has studied battery simulations toward high
efficient battery systems. We have reported the predictions of
plating lithium metal in a Li-ion battery for safer management.1) It
was predicted by estimating over-potential at the anode with
commercially available software, Battery Design Studio (BDS).
The predictions demonstrated a low probability of lithium plating
at room temperature. This report focused on low temperatures as it
is more likely to increase a battery ignition risk due to the lithium
plating. However, there remained some limitations where it was
not allowable to involve the variation of temperatures in BDS.

The in-house model of Li-ion battery was developed to predict
battery behaviors at low temperatures by considering not only
transport phenomena described in each governing equation but also
the thermal properties as a function of temperature. The model
adjustment was conducted based on the experiment data at 0, 10
and 20°C.This model was validated by comparing simulation and

experimental results.
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evaluation of head trauma accident during bicycle riding
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Pedestrian injury risk as functions of vehicle impact velocity in

real-world accidents
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A Study on Hybrid Assist Control Method for Improvement of

Fuel Economy and Exhaust-gas Temperature of Hybrid Trucks
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Assessment experiments of Audible Vehicle Alerting System

sounds under various ambient noises using actual vehicles
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Inspection of fuel consumption and NOx emission for heavy-duty
truck by advanced digital tachograph
—Measurement of fuel consumption and

NOx emission by NOx sensor —
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Effect of humidity on dynamic characteristics of foam CF45 for
the TRL pedestrian legform impactor
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Safety Assessment and Certification on Railway System
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Standardization of measurement method and application examples

on magnetic field of railway
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Technical transition of electric railway(linear motor driven metro

and normal conductiong magnetically levitation vehicle)
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MODELING LI-ION BATTERY CHARGE
CHARACTERISTICS WITH TEMPERATURE DEPENDENCE
AND ITS APPLICATION FOR ESTIMATION OF
OVER- POTENTIAL AT GRAPHITE ANODE
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Improvements in the capabilities of existing lithium-ion batteries
are required to increase the performance of electric and hybrid
electric vehicles. It is important to understand the behavior of the
chemical reactions that occur in these batteries and the overvoltage
at their electrodes in order to predict deteriorations in their capacity
and safety. The plating of lithium metal at low temperatures is a
particularly important cause of battery deterioration. This paper
describes the development of a pseudo-2D battery model. The
thermal properties of the battery used in the model were then
expressed as functions of temperature and used to predict its
behavior during low-temperature charging. By analyzing the
over-voltage, it was shown that the kinetic over-voltage at the
anode, which affects lithium metal plating, varies in a complex
way under constant current charging conditions. Finally, the model
was used in simulations to evaluate a proposed methodology for

controlling the C-rate.
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Railway technology development(new transportation systems)
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International Standard and Certification on Railway System
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Consideration of Test Method for Evaluating the Greenhouse

Gas(GHG) in Exhaust of Gasoline Vehicle
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The reason why the value of the real world fuel consumpiton is

different from it of the certification test
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Perception of approaching quiet vehicles by sound
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Application of data measured by "Y/Q" monitoring bogie on the

Tokyo Metro commercial line to rail condition monitoring
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International Standard Matching and Standardization of Safety

Assessment Method for Guided Transpotation Systems
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Dealing with safety and relief at the platform
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for Assistance of Senior Driver
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Estimating Range per Charge of Electric Vehicles by Using Battery
Charge-discharge Device
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Range per charge (mileage) has been recognized as one of the most
basic and important factors in Electric Vehicle (EV) performance.
Range per charge of EVs has been measured by driving actual EVs
on chassis dynamometers in Japanese automobile type approval
test. The measurement requires a large facility and other resources.
We have studied a new test methodology using battery
charge-discharge device for increasing the test productivity. In this
study, we will report the estimating method with converting battery
charge-discharge data, such as voltage, current and test time, to
range per charge data.

The estimating procedure for range per charge of EV is as follows.
(i) Charge-discharge power data for a battery pack in EVs was
sampled by conducting actual vehicle driving test on a chassis
dynamometer. The power data was composed of battery pack
voltage, current and test time. (ii) The sampled charge-discharge
power data was reduced to the corresponding power of a battery
cell. (iii) The modified load data was applied to a test cell by using
a battery charge-discharge device. (iv) Range per charge of the EV
was estimated based on the combination of the obtained
charge-discharge data and the EV’s driving control algorithm.

In a case study, an EV with 116.9 km of Range per charge was
selected as a test vehicle. Estimated mileage per charge was 119.2,
119.3 and 119.3 km by using the methodology. The error was less
than 3%, demonstrating accuracy of the methodology. Other case

studies also will be discussed.
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Research for standardization of measures against quiet

HV/EV in Japan
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Recently, the number of Hybrid-vehicles and Electric-vehicles has
increased sharply. However, they could endanger pedestrians
especially visually-impaired people because they are too quiet to
perceive during low speed running.

As immediate measures, in Japan, the government issued a
measurement guideline so as to improve pedestrian's realization by
an artificial sound from a sound emit system installed in the above
quiet vehicles, and encouraged automakers to implement the
guideline.

Now, the international standardization work on the artificial
approaching sound (approaching sound) for pedestrians are
progressing.

To quantify sound pressure levels and frequency characteristics of
the approaching sound, a sound condition that is not only easy to
be perceived but also not too loud was investigated.

In this paper, based on the characteristics of human’s auditory
sense and ambient noise frequency, an appropriate characteristics
in the approaching sounds was investigated.

To verify the appropriate characteristics, a basic hearing evaluation
was conducted under the condition of the ambient noise proposed
in Notice of proposed rulemakings (NPRM) by National Highway
of Traffic Safety Administration (NHTSA), Department of
Transportation (DOT), United States of America.

The sound conditions for the approaching sound and the
experimental results of hearing evaluation will be described.

In advance of the standardization for the requirements of the
approaching sounds, this paper aimed to collect the basic
information for the investigation of the items to be standardized
such as sound pressure level and frequency characteristics. For
standardization, the requirements should not hinder the
development of new technologies or should not decrease the safety,
and hence the regulation is set to be the minimum requirement
based on the characteristics of human’s auditory sense and sound
propagation.
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Heat balance analysis of a small diesel engine on multiple injection

combustion
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Effect of the driver characteristics on the availability of driver
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Measurement of exhaust emission from heavy-duty truck by digital
tachograph connecting NOx sensor (First report)

— Measurement of NOx emission—
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Measurement of exhaust emission from heavy-duty truck by digital
tachograph connecting NOx sensor (Second report)
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Investigation of CO: emissions in production and usage phases of

hybrid electric vehicles
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The transport sector in Japan emits a large amount of CO-. In this
perspective, reducing CO : emissions due to vehicles is a
significant challenge. In the 2011 fiscal year, the total amount of
CO: emissions from the transport sector was 0.22 billion tons,
90% of which were caused by vehicles. Electrified vehicles, such
as hybrid electric vehicles (HEVs), are expected to be key
technologies for reducing CO: emissions.

To estimate the effectiveness of introduction of HEVs in CO:
emissions reduction, life cycle assessment is useful. Electric
components which are installed on a HEV enable electric
propulsion and contribute to reducing fuel consumptions.
Consequently, CO: emissions from the HEV are expected to be
reduced in comparison with conventional vehicles. On the other
hand, CO: emissions in the production of HEVs might be
increased as compared to conventional vehicles, because the
production of materials used for electric components consumes a
lot of energy. Thus, the investigation of CO: emission reduction
effects in a HEV’s life is required. In this paper, CO: emissions in
the production of an electric component is estimated and compared
with the CO: emissions reduction in usage phase.
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GNSS application experiments by railway
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Evaluation of Real-world Emissions from Heavy-duty Diesel

Vehicle Fueled with FAME, HVO and BTL Using PEMS
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Widespread use of biofuels for automobiles would greatly reduce
CO: emissions and increase resource recycling, contributing to
global environmental conservation. In fact, activities for expanding
the production and utilization of biofuels are already proceeding
throughout the world. For diesel vehicles, generally, fatty acid
methyl ester (FAME) made from vegetable oils is used as a
biodiesel. In recent years, hydrotreated vegetable oil (HVO) has
also become increasingly popular. In addition, biomass to liquid
(BTL) fuel, which can be made from any kinds of biomass by
gasification and Fischer-Tropsch process, is expected to be
commercialized in the future.

On the other hand, emission regulations in each country have been
tightened year by year. In accordance with this, diesel engines have
complied with the regulations with advanced technologies such as
common-rail fuel injection system, high pressure turbocharger,
EGR and aftertreatment system.

Unfortunately, the engine control system with these advanced
technologies is adapted to conventional diesel fuels. Therefore, the
use of new fuels to the latest diesel vehicles has a possibility to
increase exhaust emissions.

From the above background, many researches evaluated emission
characteristics of diesel engine fueled with biodiesel such as
FAME and HVO in test cells, and indicated the increase in NOx
emission by the use of FAME. As for HVO, it was revealed that the
NOx emission level was almost same as that of conventional diesel
fuel.

In order to evaluate the real value of emission characteristic from a
diesel engine fueled with biodiesel and disseminate information
about environmental impact of biodiesel, it will be necessary to
conduct not only evaluation in a test cell but also measurement by
on-road driving tests. In this research, real-world emissions from a
heavy-duty diesel vehicle fueled with biodiesel such as FAME,
HVO and BTL were evaluated by the on-road emission
measurement using a portable emission measurement system
(PEMS). As a result of statistical analysis of real-world emission
data, it was indicated that hydrocarbon biofuels such as HVO and
BTL have an advantage of emission characteristics compared with
FAME.
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A Study of Fuel Economy Improvement of Small

Delivery Hybrid Trucks
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headlamp and the improvement with headlamp cleaner
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This research constructed a method of estimating the
comprehensive life cycle CO: emissions from mass transit system
including vehicle traveling, infrastructure construction, and
production of vehicles in order to comprehensively evaluate the
change in CO: emissions associated with system introduction. In
particular, congestion of automobiles due to crossings, traffic
signals and the detailed driving behavior of vehicles including
mixing of light rail transit (LRT) and automobiles on the road can
be analyzed by micro-scopic traffic flow simulation.

By incorporating it, it was possible to reflect the changes in
detailed driving behavior in the CO: estimates. Therefore, it was
possible to evaluate in more detail the environmental aspects of
measures such as the introduction of public transport priority
signals or resolving congestion by improvement of crossroads,

which change the local driving environment.
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measurement, on-board measurement by non-contact sensors)
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A system development to evaluate of contribution rate of each

noise source in road traffic noise
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The achievement of environmental standards for noise generally
shows a trend of moderate improvement in Japan. However, areas
near arterial roads are still in severe conditions. The current
method just records the overall traffic noise level and cannot
measure each noise level emitted by every single vehicle. It is quite
difficult to identify the factors of exceeding the regulatory limit.
Then, this study aims to establish a system that enables to conduct
a separate measurement of each noise source and a systematic
evaluation of each source. By the evaluation of contribution rate of
each noise source in roadside noise, it is possible to define
priorities for countermeasures to deal with.

This paper introduces the development of prototype system,
reporting on the configuration of the system and the results of
verification tests. Beamforming method is

adopted as a noise source localization method which takes

into account the reflected waves.
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Building a model based on transport phenomena of a lithium-ion
battery and simulating battery’s behavior at different low

temperatures

MBS ESCYFYLAAVEBETILO
BELERCBTIENEES S a2L—2 3 0~0IGA

BRHEKRERTE Ay =2FvA4, A0 B, B
BRGEATZEREIG HTIE T, /D fE—ER

% 55 mlEMFER S
(CLHD)
(ERk 26 4211 A 20 H)

Simulating charge-discharge behaviours in lithium-ion battery has
been paid much attention in automobile technology area. The
battery in automobiles is used under the wide range of temperature
condition from -30°C to 60 °C. The previous research analyzed a
pseudo-2D battery model and its accuracy at room temperature. In
this paper, the model was modified to improve the accuracy at
lower temperatures (0°C to 20°C) by installing temperature
dependent variables, such as diffusion coefficient and reaction rate,
into the governing equations. The over-potential at anode at
different low temperatures was estimated by using the new model.
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Chapter 12: Urban transportations (tramways, subways) ,

Chapter 13: Rubber tire systems
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Real-World Accidents involving Pedestrians and Future

Perspective of Countermeasure Technology
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Initiatives toward LRT introduction - A Case in Okinawa -
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Mass spectrometric detection of alkanes using NO+ chemical
ionization in Proton-transfer-reaction plus Switchable Reagent Ion

Mass Spectrometer

PTR+SRI-MS [2£(1 % NO+HIZ KBTI A DA F ik

FESCBREIMIIENT FElR B AR S
BRBIMFFERE (U 2

Chemistry Letter 43, 538-540 (2014)
CER264F 12 5 1 H)

The detection properties of alkanes by the Proton-transfer-reaction
plus Switchable Reagent Ion Mass Spectrometry (PTR + SRI-MS)
were investigated. Alkanes (RH) were detected as R+ by PTR +
SRI-MS using NO+ as a reagent ion. The detection sensitivities
were comparable to those of aromatics by H3O+ ionization. It was
concluded that the sensitive on-line measurements of multiple
alkanes will be possible by PTR + SRI-MS using NO+ as a reagent

ion.
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Validity of brake operation algorithm of the driver model
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Analysis on wheel/rail friction force along with track irregularity
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Development of rail condition monitoring system used service

vehicle
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Preventative Measures of Passenger Fall Accidents from Chair on

Line in Chairlifts
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EMC problems on ITS and automatic driving operation
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Study of Child Occupant Safety in Vehicles Specially Made for

Carrying Toddlers and Juveniles in Frontal Crashes
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In Japan, most younger children whose ages range from 3 years old
to 6 years old go to kindergartens or pre-elementary schools.
Most kindergartens in Japan offer the transportation services for
their pupils by using vehicles specially made for carrying younger
children whose ages range from 3 years old to 6 years old
(hereafter refer to as an infant-carrying vehicle in this paper).
Most infant-carrying vehicles are made by modifying minivans,
microbuses, or busses. Many parents use these services.
Therefore, most kindergartens have the infant-carrying vehicles.
The number of the infant-carrying vehicles was 17,800 in Japan as
of March 2009.

In the standards applicable to the infant-carrying vehicles in Japan,
there is no requirement for the installation of a seatbelt or other
restraint system. Therefore, some parents requested mandatory
installation of seatbelts to the infant-carrying vehicles in order to
improve the younger child occupant safety.

In the present research, we conducted both a sled test series and a
computer simulation series to study the child occupant safety in the
infant-carrying vehicles in frontal crashes. The tests simulated
frontal crash accidents whose AV was 30 km/h. The dummies
used for the tests were the Hybrid Il 3YO dummy and the Hybrid
II 6YO dummy. We conducted the test series under various
seatbelt conditions and compared the dummy kinematic behaviors
and the dummy injury measures. We also conducted a sled test
series under the various protector conditions attached to the front
seat back for the cases in which the dummies were restrained with
a 2 point seatbelt. We compared the dummy kinematic behaviors

and injury measures.
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A Study on Hybrid Control Method for Improvement of Fuel

Economy and Exhaust-gas Temperature of Hybrid Trucks
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Evaluation of steering truck about running resistance and power

consumption
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Study on Standard Safety Assessment Methods for Guided
Transportation Systems

in View of Overseas Expansion
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Experimental Study on Rail/Wheel Wear for Various Contact
Conditions

(Transition of wear coefficient)

R WA R R dERE,
VAR STOK (NN STEREEU
LY AT WHFFERE i Lah, B R
AgEaT 7/ mo— [ BRE & W

+AREE
B 21 RIBREEMNES S R Y T AR SR
(CFR% 264212 A 18 H)

FRE D L— L ROHEROBEREL, EITREMSLRD LM, 2
VTF U AOBEIC L AR 52 M TH D, it
DEWERHEHEIZI T, difR s R O BRSO E O &
W o TR OFR IR O 5TV b, T OREEFLT 57
DI, BREEERTEZHELOT ., RN TFA—F %R
FRANZZE T C & HHRERERS 2 T, |1 il o BEFE
MR AN = XA LT WGET 2 EREIT o7, MR T L DR
FER LG b B OBGRERL U, O mBERCE B
EED T, NTORR, BB W TEREAKIIH D s
BICRELS BT D Z &nbinot,

KHFZETIL, T DEFARE O LR FE LS HRD 120,
AT OO HE AN 2 CHT=1C 2 DO IR SAE 23800 L F5h
EiTolz, ZORRIZE Y, WS ERICT 2 BRI OH
BEERET D,

AgE (Fnso)

BREWGICKDEE - L—ILEFE~AD
EE(ICHT ZERAMRE
(Emik EEMRENDER)

Experimental Study on Rail/Wheel Wear for Various Contact
Conditions

(Observation of Worn Wheel Surface)
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Experimental Study on Rail/Wheel Wear for Various Contact
Conditions

(Experimental results on longitudinal creep characteristics)
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