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A Hunting Analysis of Railway Vehicles Using the Roller Rig Model

OHTSUYAMA Sumiaki’, ASADA Haruka’, HARADA Yuhei'

Abstract

The vibration of the bogie and the car body becomes remarkable with the speedup of

the train, and there are effects, such as safety, riding comfort, rails or ground facilities.

This is a very important problem. The problem of vibration in railway vehicles is a very

important matter in terms of safety and riding comfort, and a detailed analysis is required.

Our experiment was carried out using the roller rig model equipment in 4 kinds of wheel

tread gradient (1/10 to 1/40).

The vibration of the railway vehicle is mainly caused by wheels and bogies running on

the rail, and it is transmitted to the car body. Of great concern is the danger of derailment,

when the hunting occurs at high speed and it has an adverse effect on riding comfort. In

this paper, the hunting or phenomenon of railway vehicle generated at high running speed

in comparison to low speed is verified using the roller rig model equipment. The purpose

of this study is to clarify the relation with the natural vibration of the car body from the

viewpoint of the bogie hunting phenomenon.

Key Words: Vibration analysis, Railway vehicle, Roller rig model equipment, Hunting,

Wheel tread, Model rules, Natural vibration, Spectrum analysis
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Table 1 Principal specifications for the roller rig model and real conversion

Ttem Roller rig model (1/10scale) Real conversion
Gauge 143.5mm 1435mm
Wheel revolutions a minute 0~6000rpm 0~6000rpm
Velocity 0~27m/s 0~307km/h
Half-size car body mass 18.4kg 184t
Wheel diameter 86mm 860mm
Axle distance 250mm 2500mm
Bogie center-center pin distance 500mm 5000mm

Fig. 1 The roller rig model, 1/10 scale model of the real bogie and half-size underframe
(Impacting device: Red circle)
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Fig. 2 Frequency and speed ; wheel tread 1/10 : No impact (Left), Impact (Right)
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Fig. 3 Frequency and speed ; wheel tread 1/20 : No Impact (Left), Impact (Right)
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Fig. 4 Frequency and speed ; wheel tread 1/30 : No Impact (Left), Impact (Right)
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Fig. 5 Frequency and speed ; wheel tread 1/40 : No impact (Left), Impact (Right)
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m : mass, ¢ :damping constant, k : spring constant, x : displacement

ws - natural angular frequency, f. : natural frequency

Table 2 Lateral natural vibration (bogie and half-size underframe)

Item Bogie Half-size underframe
Spring constant x 10° [N/m] 273 3.79
Mass [kg] 16.18 18.36
Natural angular frequency [rad/s] 130 144
Natural frequency [Hz] 20.7 229
Hammer hit natural frequency [Hz] 10 20
Converted natural frequency [Hz] 3.16 6.32
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