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Dynamic Characteristic Analysis of Railway Vehicle using MR Lateral Damper
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Fig. 1 MR damper application of railway vehicle
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Fig. 3 Skyhook Damper Configuration
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Fig. 2 The front side of the MR damper arrangement
v, = absolute velocity
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Table 1 Parameters used for numerical simulation

Parameter Value

Wheelset mass m=1600kg
Bogie mass m=2400Kg
Carbody mass m=21000Kg
wheel radius 0 =0.43m

Half of the track gauge a=0.7175m
Conicity 1=0.05

Half of the primary vertical damping arm b=1.0m
Longitudinal stiffness of the primary suspension Kpx = 6.6%10°N/m
Lateral stiffness of the primary suspension Ky = 4.4*10°N/m
Longitudinal stiffness of the secondary suspension Kso = 0.167*10°N/m

Lateral stiffness of the secondary suspension
Lateral damping of the secondary suspension
Lateral rail stiffness

Lateral creep force coefficient

Lateral/spin creep force coefficient

Spin creep force coefficient

Longitudinal creep force coefficient

Axle load

Spin moment of the inertia of the wheelset
Yaw moment of the inertia of the wheelset
Yaw moment of the inertia of the bogie

Yaw moment of the inertia of the carbody

Ky =0.167*10°N/m
Cyy= 0. 096*10°Ns/m
K:=15*10"N/m
f11=6.8431*10°N
fi,=3120Nm
2y = 50N
f33 = 7.8958*10°N
Wa = 7.84*10'N
Loy = 68kgm’

rwz 550kgm

Iz =2600kgm
Ly = 900000kgm
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Fig. 5 Detail model of railway vehicle
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Fig. 6 Reference velocity vs Relative velocity
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Fig. 7 Control input Current and Velocity
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