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A Study on the Analysis on Running Safety of Railway Vehicle
According to The Change of Suspension Stiffness
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ABSTRACT

A suspension is a core part, determining running stability and riding quality of vehicles and its stiffness is
essential  parameters in the process of vehicle designing. Suspension stiffness shall be adjusted to meet
requirements of running stability and curve running performance, as adding stiffness to primary suspension
for running stability in high-speed running results running performance degradation in curved track.

The purpose of the report lies in utilization of usable data for optimization of suspension via analyzing
running performance through changing stiffness of railway vehicle suspension.
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%3 1. Technical specification data of the PMC

Index Parameters Units Value
Length m 23.56
Mass of empty car ton 54.97
Moment of inertia of rolling Mg - m” 114.72
Car body 5 . . 2
Moment of inertia of pitching Mg -m 1551.0
Moment of inertia of yawing Mg - m? 1525.0
Height of gravity center on the rail m 1.414
Bogie frame mass ton 35
Moment of inertia of rolling Mg - m? 1.58
Bogie frame Moment of inertia of pitching Mg - m” 1.6
Moment of inertia of yawing Mg - m’ 3.01
Height of gravity center on the rail m 0.52
Wheelsets mass ton 2.65
Moment of inertia of rolling Mg - m* 1.36
Axle Moment of inertia of pitching Mg - m? 1.36
Moment of inertia of yawing Mg - m? 0.003
Wheel diameter m 0.43
Distance between two bogie centers m 15.2
. . Distance between two axles m 2.5
Dimension - -
Distance between 1st suspensions m 05
Distance between 2nd suspensions m 2.0
. Longitudinal stiffness MN/m 0.379
Primary 3
) Lateral stiffness MN/m 0.379
suspension ; .
Vertical stiffness MN/m 0.758
Longitudinal stiffness MN/m 0.24
Secondary -
) Lateral stiffness MN/m 0.24
suspension Vertical stiffness MN/m 0.94
Primary damping Vertical damping MNs/m 0.03
Yaw damping MNs/m 0.169
Secondary -
) Lateral damping MNs/m 0.04
damping : 3
Vertical damping MNs/m 0.04
Friction coefficient 0.4
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=3 2.

Simulation conditions (R400)

R400 90Km/h
Cant 238.95mm (A FNE)
Transition curve 1300%*cant
Kx, Ky -10%, -5%, 0, 5%, 10%
Kz -10%, -5%, 0, 5%, 10%
L3 3. Simulation conditions (R1200)
R1200 140Km/h
Cant 192.73mm FHE)
Transition curve 1300%*cant
Kx, Ky -10%, -5%, 0, 5%, 10%
Kz -10%, -5%, 0, 5%, 10%
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13)1. Wheel mode

1 192, Fully Arranged PMC train
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71¥3. Derailment coefficients depending on Kx. Ky variations (R400)
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134, Unload ratios depending on Kx. Ky variations (R400)
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1385, Derailment coefficients depending on Kz variations (R400)
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R400, Frort Let Wheelset, Cart™ 300 R400, From Right Wwheelses, Cart™ 300
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Z1¥6. Unload ratios depending on Kz variations (R400)
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137, Derailment coefficients depending on Kx, Ky variations (R1200)
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138. Unload ratios depending on Kx. Ky variations (R1200)
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R1200. From Right Whes set, Cam™ 300
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7139, Derailment coefficients depending on Kz variations (R1200)
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