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Abstract: In a subway vehicle, a lateral damper is used for compensating the lateral stiffness deterioration due to the
air-spring as a secondary suspension. This lateral damper can reduce the lateral vibration of the carbody. When the
damping force of the lateral damper is lowered, the running stability and ride quality of the subway vehicles worsens
and the lateral motion of the carbody is increased. In this study, the lateral displacement variation of the carbody
according to the damping force of the lateral damper was analyzed by multi-body dynamics to solve the abnormal
impact problem during vehicle operation. Furthermore, the noise and vibration due to abnormal impact were considered.
An adequate damping coefficient of the lateral damper for the subway vehicle treated in this paper was suggested for

preventing abnormal impact.
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Fig. 1 Measurement system of carbody vibration
acceleration
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Fig. 2 Lateral vibration characteristics of carbody
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Fig. 3 Installation of microphone
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Table 1 Degree of freedom of vehicle model

Parameters | Lateral Yaw Roll
Wheelset 1 Vi g -
Wheelset 2 V2 ) -
Wheelset 3 V3 W3 -
Wheelset 4 V4 Wy -
Truck 1 Vri Wi Dy
Truck 2 yr2 Wr2 D,
Carbody Ve W, D,
= — T: _
- ,iﬂ i g
Mol B M\?JX ¢ ; N%

Fig. 6 Dynamic model of railway vehicle
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Table 2 List of parameter values

Parameters Value
Mass of carbody (kg) 30,000
Mass truck frame (kg) 5,450
Mass of wheelset (kg) 1,639
Lateral primary stiftness per axle (N/m) 7.8e6
Vertical primary stiffness per axle (N/m) 2.0e6
Longitudinal primary stiffness per axle (N/m) 16.5¢6
Lateral secondary stiffness per axle (N/m) 0.16e6
Vertical secondary stiffness per axle (N/m) 0.16e6
Longitudinal secondary stiffness per axle (N/m)| 0.18e6
Vertical primary damping per truck (Ns/m) 3,969
Longitudinal primary damping per axle (Ns/m) | 0.55e6
Lateral primay damping per truck (Ns/m) 31.2e3
Vertical secondary damping per truck (Ns/m) 2.605e5
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Fig. 9 Carbody lateral displacement v.s. velocity
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Fig. 12 Characteristics of abnormal damper
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