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A Study on the Factors Influencing the Abnormal Vibration of the Lateral
Direction in Railway Vehicles Caused by Hysteresis of Critical Speed
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ABSTRACT

This research has been performed to reveal the hysteresis phenomena of the hunting motion in a railway
passenger cars. It is found that there are some factors and its operation region to make the nonlinear critical
speed reacts to them more sensitively than the linear critical speed. The simulation results show that a self
steering bogie system can be a substitute proposal to improve curving performance together with the reduction
of hysteresis of critical speed. Full scale roller rig test is carried out for the validation of the numerical results.
Finally, it is certified that wear of wheel profile and stiffness discontinuities of wheelset suspension caused by
deterioration have to be considered in the analysis to predict the hysteresis of critical speed precisely.
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Table 1 Parameters(P.M) of the analysis model
PM Value PM Value PM Value

M. | 39200 kg | Kpe | LOMN/m | @ 075 m
My 2500 kg | K« |4.60 MN/m| &, | 0978 m
M,| 1800 kg | Ky {016 MN/m| & | 1255 m

I, 68280 kgm*| K. [1.65 MN/m| & | 12m
Iy |13% kem’| Cpn | 12kNs/m | Ly | 85 m
I. | 20 kgm® | Ch| 45 kNs/m | &. 15 m
I, 3,000 kem®| Cp | 10 kNs/m | 4 0.25
L. | 130 kgm" | Cs | 10 kNs/m T | 12 kNm
Ky |450 MN/m| C, | 88 kNs/m | R, | 04575 m
K, |450 MN/m| Ci
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