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A Study on the Dynamics of Train Using Equivalent System
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ABSTRACT

The dynamics of train has recently been analysed in many cases and very complex nonlinear creep
theories have been developed by many engineers. But much calculation time is spent and latest complex
creep theories cannot be adapted in train analysis. In this study efficient and fast train analysis method
was suggested. Many of degree of freedom were reduced in multi-vehicle system using equivalent system
and fast calculation time was achieved. And the accuracy of equivalent system method was proved by
linear and nonlinear dynamic analysis.
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Table 3 Vehicle dynamic paramenter e— 73 ol

mc {Car body mass (kg) 27890
mt {Bogie frame mass (kg) 2120 I_J K,
mw |{Wheelset mass (kg) 1780 i ’ﬁ A
Ic |Car body yaw moment of inertia (Mgm2) 1100 k,,
It |Bogie frame yaw moment of inertia (kgm2) 2220 é N
Iw |Wheelset yaw moment of Inertia (kgm2) 965 H% — 24, ?
klx |Longitudinal primary stiffness (MN/m) 12
kly {Lateral primary stiffness (MN/m) . 49 § <k
Rx |Longitudinal secondary stiffness (MN/m) 0.16 24ba ey [
Ky |Laterall secondary stiffness (MN/m) 0.16 _ﬂ_ﬂ GD lﬁﬂ'—_’
2x iLongitudinal secondary damping (MNs/m) 0
2y |Lateral secondary stiffness (MNs/m) 0.039 bb
a Hglf of lateral spacing of wheel/rail contact 075

points (m)

Half of wheelbase (m) 1.15 — —
d fl;l)f of lateral spacing of primary spring 0.965
Ds i—[;l)f of lateral spacing of secondary spring L0 heel N
&d ;Iaar;fpingf (ml;iteral spacing of secondary 130 o
It {Half of bogie center spacing (m) 7.95
/b |Half of vehicle joint spacing (m) 12.0 (Body)
rc |Centered wheel rolling radius (m) 0.43 Fig. 2 Bogie system
A |Effective conicity 0.05
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