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A Safety Assessment and Vibration Characteristics
of Railway Vehicle Passing Curves
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ABSTRACT

An analysis model has been developed to assess running safety of railway vehicle passing
curves. By using ADAMS/Rail, a computer analysis has been conducted by changing various
parameters according to the track conditions. Analysis results show as follows: A derailment
coefficient of left wheel was increased according to increase of cant at low speed, while it was
decreased as increase of cant at high speed. A unload rate of left wheel was also increased
according to increase of cant at low speed, while it was decreased as increase of cant at high
speed. A wear number of left wheel was increased according to increase of cant at all speed, but
only at 35m/s, it was decreased as increase of cant. A friction coefficient of left wheel was
increased according to increase of cant at all speed, but only at 35m/s. it was decreased as
increase of cant.
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Fig. 2 Running Saemaul-ho diesel power car

Table 1 Specification of Saemaul-ho diesel power

car bogie
Index Specification Note
Wheel base 2,500 mm
Distance beltween axle 1,972 mm
bearings
Distance between air springs 2,000 mm
Width of bogie 2,800 mm
Length of bogie 3,800 mm
. . 8,800 kg(power car)
Weight of bogie 7,000 ke(trailer)

(a) Primary suspension
g e < e pe

(b) Secondary suspension

Fig.3 Saemaul-ho diesel power car primary and
secondary suspension

Table 2 Specification of Saemaul-ho diesel power
car primary and secondary suspension

Suspension Index Specification
Type Coil + Leaf spring
. Material SUPYA
Primary
suspension Spring constant 86.79 kg/mm
Axle box damper
coefficient 30,000 N/m/sec
Type air spring
Type of air spring 732 N2,100
Secondar Axle box damper
suspensiosrll coefficient 40,000 N/m/sec
Lateral damper
coefficient 40,000 N/m/sec
Yaw damper coefficient | 87,000 N/m/sec
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Table 3 Specification of the PMC type bogie for
passenger vehicle

Index Parameters Units | Value
Length m 23.56

Mass of empty car ton | 54.97
Moment of inertia of rolling | Mgm® | 114.72
Car bodY [Moment of inertia of pitching | Mgm® | 1551.0
Moment of inertia of yawing | Mgm? | 1525.0

Height of gravity center on m 1414

the rail

Bogie frame mass ton 3.5

Moment of inertia of rolling | Mgm® | 1.58

Bogie |Moment of inertia of pitching| Mgm® | 1.6
frame Moment of inertia of yawing | Mgm® | 3.01
Height of ;gé:v;;}ifl center on m 0.52
Wheelsets mass ton 2.65

Moment of inertia of rolling Mg-m2 1.36

Axle Moment of inertia of pitching Mgm? | 1.36

Moment of inertia of yawing | Mgm® | 0.003
Wheel diameter m 0.43
Distance between two bogie m 15.9
centers )
Distance between two axles m 2.5
Dimension Distance between 1st
. m 0.5
suspensions
Distance betvyeen 2nd m 20
suspensions
Longitudinal stiffness MN/m | 0.379
Primary -
suspension Lateral stiffness MN/m | 0.379
Vertical stiffness MN/m | 0.758
Longitudinal stiffness MN/m | 0.24
Secondary -
suspension Lateral stiffness MN/m | 0.24
Vertical stiffness MN/m | 0.94
Primary . .
damping Vertical damping MNs/m| 0.03
Yaw damping MNs/m| 0.169
Sg;:rc;giis;y Lateral damping MNs/m| 0.04
Vertical damping MNs/m|{ 0.04
Friction coefficient 04

AnE Jehin ¢tk ADAMS/RailS B A
A, FHEE 75 m/solA damping ratio”t ¥
(+)oA ()0l Hol o] B £E7F dASEY
& F9& F Utk Fig. 102 A58 Fulig &
P& wgle] M 2o A HAARE U

(b) Bogie
Fig. 6 Modeling with ADAMS/Rail

Fig. 7 Fully arranged cars
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Table 4 Condition of curved tracks for simulation

Index Unit Value

Gauge mm 1,435

Rail name - KS50N
Inclination mm 1:20
Radius of curvature m 250
Length of transition curve Xcant 650
Cant mm 144
Slack mm 12
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