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Verification Test of Energy-Efficient Operations and Scheduling
Utilizing Automatic Train Operation System
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Abstract— It is well known that coasting and efficient use of notch
command including a control of regenerating braking are useful for
energy-saving operations. In addition, optimized scheduling can also
contribute to a decrease in energy consumption. In this paper,
verification tests of these energy-efficient operations and
scheduling, which utilize Automatic Train Operation (ATO) system,
are analyzed and the importance of time managements are

explained.
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Exhaust Emission and Fuel Economy Test Procedures and
Aerodynamic Characteristics for Light-duty and
Heavy-duty Vehicles
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FUNDAMENTAL EXPERIMENT FOR UTILIZING LiDAR
SENSOR FOR RAILWAY
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Evaluation of Energy Consumption in Manual Operation and
Basic Study on Real-Time Speed Profile Calculation
by Using Railway Simulator
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Curving Safety against Flange Climb Derailments
and Wheel/Rail Contact Problems
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In 2000, a serious accident caused by a flange climb derailment at a
sharp curve occurred on the Tokyo subway’s Hibiya line. In this
paper, studies on the prevention of flange climb derailments and
wheel/rail contact problems are reviewed, especially studies carried
out after the accident in Japan. In the first part of this paper, an
outline of the accident and various studies carried out after the
accident under the guidance of the Ministry are introduced. In the
second part, the authors introduce a new method of wheel/rail
contact force measurement by in-service trains, the ‘PQ monitoring
bogie’, and the results of related studies on wheel/rail contact
problems. In the final part, the authors propose a new safety
measure called the ‘Flange Climb Index (FCI)’, which can provide a
safety margin against flange climb by considering the friction
conditions between wheel flanges and rail heads.

The studies were carried out by using the ‘PQ monitoring bogie’
developed by the authors; full-size experiments using NTSEL’s
roller rig, which can simulate curving conditions; and multi-body
SIMPACK simulations. In this paper the authors describe the
relationship between the friction conditions of the wheels/rail and
flange climb safety, and then propose a new safety measure against

flange climb.
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OD Modeling of Real-driving NOx emissions

for a Diesel Passenger Vehicle
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Effects of the Differences in Driving Behavior on Fuel Economy

and Emission Characteristics during Vehicle Simulator Execution
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BB EOBE O DNREVERER J OWEE A RkEIC 5 2 5
BREEMFIEES B
SAE 2017 International Powertrains, Fuels &Lubricants Meeting
(kA1)

(CERL 30459 A 19 H)

We constructed a driver model for simulating human driving
operations, operated the model using the vehicle simulation systems
(HILS and extended HILS), and examined the driving operations,
fuel economy and emission characteristics. The following results

were acquired:

(1) The new driver model that could simulate human driving
operations was configured by introducing three elements (quickness,
frequency, and holding) of pedal operations. And, new driver model
was abolishes the conventional practice of using PID controller and
power characteristic maps. Thus, this model could be easily
operated, even if the vehicle conditions, driving conditions, human
driving behavior changed.

(2) At driving HILS, extended-HILS, and the chassis dynamometer
test with the drive robot, driving performance of the new driver
model was equivalent level, compare to human driving behavior.

(3) The driver model provides different driving operations according
to the control logic used. In this result, emission characteristics
operated by the new driver model were better than that of the
conventional driver model. The reason is that these different driving
operations affected the control of emission suppressors such as
EGR.

(4) When the vehicle is developed by using the vehicle simulation
and actual-vehicle evaluation process, we necessary to be evaluated
the fuel economy and emission characteristics with driving model

simulated truthfully of human behaviors.
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ESTIMATION OF FRICTION COEFFICIENT BETWEEN
OUTSIDE FLANGE AND RAIL SURFACE
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The friction coefficient between wheel and rail affects curving
performance significantly.

For example, low friction coefficient leads wheel slip and skid,
otherwise high friction coefficient leads derailment and wheel/rail
wear. In these friction coefficients, the authors focus on the friction
coefficient of flange of outside wheel of leading axle, because the
friction of this part is very important for the wear of flange and rail
side. First capability of finding the friction of this part was
investigated in the bench test, and next the way for identifying
friction coefficient of this part was developed by using Multi Body
Dynamic (MBD)simulation.

In this study the authors propose a method to estimate the friction
coefficient of outside flange and rail surface with using the data
gathered by PQ monitoring bogie in the service line. Moreover, we
evaluate the influence of this friction coefficient on the curving

performance in the sharp curve.
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We have developed a measuring wheel that can identify the contact
point of the wheel tread on the rail. This measuring wheel has strain
gauges attached to the wheel web to detect the strain of wheel
distortion by applied vertical force. From the comparison of the
results of the static loaded test, the FEM analysis and the bench test,
it is considered that the contact point of wheel tread is identified
accurately from this measuring wheel. By this measuring wheel we
can find the curving performance of a bogie by finding bogie state
of four wheel contact points on the rail.

Strain gauges capable of measuring the contact point of the wheel
were attached to a special wheel that can measure lateral force and
vertical force. Basic experiments were performed to find the
relationship between lateral force, vertical force and wheel rail
contact strain. Based on these relationships, the contact point of the
wheel was determined.

As a result, it was found that the contact point of the wheel can be
measured from a straight line to a curved line. Also, using these
results, we can evaluate the

curving performance of the bogie.
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SAFETY MEASURES AGAINST FLANGE CLIMB
DERAILMENT IN SHARP CURVE

- with consideration on friction coefficient between wheel and rail -
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To estimate the safety against flange climb derailments the safety
measure based on Nadal’s formula have been used. This measure is
effective, but the actual state of friction condition between rail and
wheel flange cannot be considered. In this paper the authors propose
a new safety measure “Flange Climb Index; FCI”, which can
consider actual friction coefficient of wheel flange and can estimate
the margin against flange climb occurrence quantitatively.

FCI is the ratio of the measured Q/P to the critical Q/P calculated by
modified Nadal’s equation in the leading/outside wheel. To find
FCI, it is necessary to give the actual value of friction
coefficientulout between wheel flange and rail head, and plout can
be estimated by the proposed procedure using the estimation
look-up tables calculated by SIMPACK simulations. By using FCI
the safety margin against flange climb derailment can be estimated

quantitively.
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CONDITION MONITORING SYSTEM BASED ON
WHEEL-RAIL CONTACT FORCES
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The derailment coefficient indicates the running safety against the
flange climb derailment. The value of the derailment coefficient is
influenced by track and vehicle conditions. A monitoring bogie
which can collect the derailment coefficient during commercial
operations has been developed. However, there is no efficient
method for handling a large-scale data collected by the monitoring
bogie. This paper presents an analysis tool which can easily handle
such a data and detect a place where the derailment coefficient
increases. The tool provides sufficient information regarding the
friction characteristics and the estimated track irregularity utilizing
the monitoring bogie.

Based on the result of multi-body dynamics simulation, the method
to estimate the track irregularity of twist using the monitoring bogie
is proposed.

An analysis tool for a large-scale data collected from the monitoring
data is developed. The tool can extract curves where the derailment
coefficient increases. It is also possible to analyze the running safety
of the railway vehicle based on the derailment coefficient, friction
conditions and track irregularity of twist.

From these results, an optimal plan for the reduction of the
derailment coefficient according to the characteristics of each curve

can be suggested.
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Running position matching for the monitoring bogie and

temporal subtraction analysis of derailment coefficient

F=Z Y T REOETME~Y v F T FERB LT
FHH S AT BURRAR B DRE R AE 3 TEIT K D iR AT

IR — W0, e
HART: A 5

LY AT WHFERS REFRE . Peifdcal, #E77 IER|

FORH T8 BARIA, AR, s
BAELEe TEHRA

H Atk “ 2> Mechanical Engineering Journal
(PR 3049 H 25 A)

The derailment coefficient, which is calculated based on the
wheel-rail contact forces, indicates the running safety of a railway
vehicle with respect to flange climb derailment. The value of the
derailment coefficient changes constantly due to numerous factors
associated with the vehicle and the track while the vehicle is
running. Therefore, in order to ensure the running safety, it is
desirable to constantly monitor the state of the wheel/rail contact.
Recently, a new monitoring bogie, which can measure the
derailment coefficient during commercial operations, has been
developed and introduced into some service lines. Large-scale data
have been collected by this monitoring bogie. The temporal
subtraction process can be used for conducting predictive track
maintenance based on these data. In the process, the vehicle running
position is important for accurate calculation of the difference
between two waveforms. However, the vehicle running position
contains errors because it is estimated by integrating the vehicle
velocity. The present paper proposes a method which should modify
the position so that the two waveforms are well matched. The
proposed method is based on dynamic programming. The
waveforms of the track irregularity of twist, which can be estimated
using the monitoring bogie, are used in the matching process. After
the matching process, an example of temporal subtraction of the
derailment coefficient between two periods is performed. Finally, by
using the long-term measurements acquired by the monitoring
bogie, the monthly variation of the derailment coefficient for one

spot on the track is shown.
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Effect of seat condition on abdominal injuries to vehicle occupants

in frontal impact accidents
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Research on detectability and acceptability of reverse warning

sound in large sized vehicles
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Estimation of real world fuel economy by analyzing fuel

consumption in RDE tests
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