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Dynamic Analysis of Railway Vehicle Having Single Axle Bogie

Hee Joo Yang*, Tack Yul Oh**

ABSTRACT

Studied in this paper was the vehicle dynamics simulation for development of single axle bogie using the muiti-body
dynamics simulation program (VAMPIRE). Single axle bogie vehicle is to the crew of freight vehicle. Method of
analysis for dynamic behaviors of vehicle having single axle bogie was carried by UIC (International Union of

Railways) code 518 and resuits of analysis were presented in terms of the hunting stability and the derailment ratio and

the sum of wheel/rail lateral force. The results of analysis meet the criteria proposed by UIC.

Key Words : single axle bogie (1 & Tt 32}), freight vehicle (3}2}), stability (23 4), safety (SFAAD), derailment (2

A1), lateral force (2%

ZlzMddy
P = Vertical force between wheel and rail
Q = Lateral force between wheel and rail

2Y = Sum of wheel/rail lateral force
F = Coefficient of safety
W = Axle-load
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d8& T2 VAMPIREY (Vehicle
Dynamic Modeling Package In a Railway Environment)
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Fig. 1 Modeling of freight vehicle

Table 1 Main parameters for modeling

Carbody mass 12800 kg

Bogie mass 2092 kg

Wheelset mass 1247 kg
Primary suspension Roll rubber spring

Rubber spring, Vertical
& Lateral & Anti yaw
damper, Traction link

Secondary suspension
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Fig. 5 Critical speed (non-linear transient analysis)
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Table 2 Condition of track
Transition
Curve Speed Cant
: curve length
400 R 90 km/h 157 mm 155 m
800 R 110 km/h 150 mm 150 m
1000 R 120 km/h 137 mm 110 m
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Table3 Results of analysis for derailment

Curve Speed Leading Trailing
wheel wheel
400 R 90 knvh 0.39 0.31
800 R 110 km/h 0.28 0.22
1000 R 120 km/h 0.33 0.28
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Table 4 Results of analysis for sum of wheel/rail
lateral force

Curve Speed Leading Trailing .
wheel wheel
400 R 90 km/h 11.60 kN 12.50 kN
800 R 110 km/h 731 kN 8.61 kKN
1000 R 120 km/h 10.96 kN 12.12 kN
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Appendix A - Track irregularity
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Appendix B — Derailment ratio Appendix C — Sum of wheel/rail lateral force
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