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ABSTRACT

The vibration of a running railway vehicle can be classified on lateral, longitudinal and vertical
motions. The important factor on the stability and ride quality of a railway vehicle is the lateral
motion. The contact between wheel and rail with conicity influences strongly on the lateral motion.
In this study, an experiment for the vibration of a running railway vehicle was performed using a
of the scale model of a railway vehicle. Also, the effects on the car—body, bogie and wheelset
were examined for the weight and the stiffness of the second suspension system. The
experimental results showed that the lateral vibration increases as the wheel conicity and stiffness
of the second suspension system increase. And the lateral vibration of the bogie increases as the
mass ratio between car—body and bogie increases. Also, the lateral vibration of the wheel
becomes high at low speed, while the wheel of 1/20 conicity makes severe vibration at high speed

running.
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Table 1 Specifications of the small scale railway
vehicle model

Section Terms Unit | Input
Car—body 19.36
Mass Bogie frame kg | 2.943
Wheelset 1.0117
Car body 1,540
Wheel diameter 57
Distance between bogie center 1060
Length mm
Distance between axle 163
Distance between 1'st spring 148.8
Distance between 2'st spring 128.8

Table 2 Conditions of the small scale railway

vehicle model test

Wheel tread | 2'nd Suspension Running
type type (N/mm) Mass (ke) speed (km/h)
Flat No_4(34.06) 4(;2 g?)

Cone 1/20 No_5(40.07) 9' " 190
Cone 1/40 No_6(80.15) 14.16 150
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(c) Cone 1/40
Fig. 3 Bogie system
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(a) Car—body

(¢) Fully arranged cars
Fig. 5 Modeling with ADAMS/RAIL
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Fig. 6 Lateral motion for the wheelset of 1/40
conicity and ADAMS/RAIL analysis
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Fig. 7 Lateral motion for the different wheelsets
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