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Hunting Stability for 31-DOF Railway Vehicle by using Lyapunov Indirect Method
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Table 1 Degrees of freedom Carbody, Trucks and Wheelsets

Degrees of freedom Carbody Truck Wheelset
Lateral Ye Yri Yuijt
Vertical Ze 2t Zuij
Yaw P, Wy Yuij
Roll b Pri Duij
Pitch Ve Vi -

*i=1,2 & j=1,2 : i, j mean truck, wheelset and corresponing
1, 2 mean front, rear.
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Fig. 1 Schematics of 31-DOF railway vehicle”
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3. Hunting Stability
3.1 Lyapunov Indirect Method
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Fig. 2 Hunting speeds for primary suspension stiffness
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Fig. 3 Hunting speeds for various radii of curved tracks
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Table 2 Data of the system parameters >

Parameters Value
M, My, My, 34000, 3000, 1400 kg
Lo Loy L. 75x10°,2.1x10%, 2.1x10 kg m”
Lo Iy k. 2.3x10%,2.7x10°, 3.2x10° kg m®
Lows Ly L 915, 140, 915 kg m’
Bger Ky K 0.0873 rad, 1.617x10, 6.2x10” N/m
8, a, A 0.01 m, 0.7465 m, 0.05
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