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Lateral Vibration Analysis
of a Small Scale Railway Vehicle Model
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ABSTRACT

The vibration of a running vehicle can be classified on laieral. longiludinal and vertical motions. The
important factor on the stability and ride quality of a railway vehicle is the latcral 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 raifway vehicle was performed using a small scale railway vehicle model.
Also, the cffects on (he car body, bogic and wheelsel were examined for ihe weight and the stiffness of the
first and sccond suspension. The cxperimental results showed that the lateral vibration increases as the wheel
conicity and stiffness of the second suspension increase. And the lateral vibration of the bogic 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 scvere vibration at high speed running
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Fig. 1 Small scale railway vehicle model Fig, 2 Position of sensors

TFable 1 Specifications of the small scale railway vehicle model

Division Terms Unit Input
Car body 1936
Mass Bogie frame kg 2943
Wheelset 10117
Car_body 1.540
Wheel diameter 57
Length Distance between bogie center o 1060
|_Distance between axle 163
Distance between 1'st spring 1488
Distance_between 2'st_spring 128.8
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Table 2 Conditions of the small scale railway vehicle model test
No| Whee trcad |2nd Suspension type(N/oun) Masstke) Running speed(km/h)
1 it No_4(34.06)
2| conc 120 No_3(40.07) 0,472, 94, 16| 60, 90, 120, 150
3| come 140 No_6(80.15)
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222 24 ZA4WH
A AR Fig 49k el 471 UE 44
1)

A A T AR S e A
0, 180 knvh 434 )
atite] yapse] gliz MLl

s

g A fA A
ol w2

(3) No_3(34.06. N/mim) (B No_5(40.07 Nfiam) (©) No_6(80.15 Nimm)

Fig. 4 Rubber balls for the sccondary suspension system
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Fig. 6 Lateral motion for the different wheelsets
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{a) car body (b) bogic (¢) wheeelset
Fig, 7 Vibration level of wheel tread flat for 2'nd suspension
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{a) car body (b) bogie (cy wheeelset
Fig. 8 Vibration level of wheel tread cone(1/40) for 2'nd suspension
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Fig. 9 Vibration level of wheel tread cone(1/20) for 2'nd suspension
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(@) v=60 kivh (6) v=90 km/h (© v=150 km/h
Fig. 10 Vibration level for weighted mass

A}

sl

LA, el FEE (2004),
e, A7, A L 1=7.
ERE (2002),

2. A

3o dRA 9 (1008), “dERY AN Al

4, H. Yabuno, T, Okamol() and N. Aoshima (2001, Stabilization Control for the Humting Motion of a
Railway Wheelset,” Vehicle Supplement 35, pp. 4153

5. : ARG st Ed wA 99 SddE,

6. Rao V. Dukkipati (2001), "Lateral stability analysis of a railway truck on roller rig,” Mechanism
and Machine Theory 36, pp. 189~204.



