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A Study on the Dynamic Analysis of Railway Vehicle by
Using Track Coordinate System
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Abstract : Rail geometries such as cant, grade and curvature can be easily represented by means of a track coordinate
system. In this analysis, in order to derive a dynamic and constraint equation of a wheelset, the track coordinate system
is used as an intermediate stage. Dynamic and constraint equations of railway vehicle bodies except the wheelset are
written in the Cartesian coordinate system as a conventional method. Therefore, whole dynamic equations of a railway
vehicle are derived by combining wheelset dynamic equations and dynamic equations of railway vehicle bodies.
Constraint equations and constraint Jacobians are newly derived for the track coordinate system. A process for
numerical analysis is suggested for the derived dynamic and constraint equations of a railway vehicle. The proposed
dynamic analysis of a railway vehicle is validated by comparison against results obtained from VI-RAIL analysis.
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Table 2 Conditions for dynamic simulation

Bogie frame 2615
Mass [kg] 1722, 1476, 3067
Mass mom. of inertia[ g’ ] Wheelset 1503
810, 112, 810
Axlebox 155
21,5656
Spring stiffness [N /m] 6.17e+005
Damping rate [N/ (m/sec)] 1000
Bushing trans. rate [N/ m] 3e+7, 5e+7, 3.3e+6
rot. rate [Nim/ deg] 349, 349, 175
Track gauge [m] 1435
Tape-circle radius of wheel [7] 0.46
Radius of curve at rail [m] 300
Initial longi. velocity [17/ sec] 10
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