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A Study on the Critical Speed of Railway Vehicles

Woojin Chung and Sungwon Kim
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Abstract

This research has been performed to reveal the hysteresis phenomena of the hunting motion in a
railway passenger car having a bolster. Since linear analysis can not explain them, bifurcation analysis
is used to predict its outbreak velocities in this paper. However bifurcation analysis is attended with
huge computing time, thus this research proposes more effective numerical algorithm to reduce it than
previous researches. Stability of periodic solution is obtained by adapting of Floquet theory while
stability of equilibrium solutions is obtained by eigen-value analysis. As a result, linear and nonlinear
critical speed are acquired. Full scale roller rig test is carried out for the validation of the numerical
result. Finally, it is certified that there are many similarities between numerical and test results.
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Table 1 Parameters(P.M) of the Test Car
P.M Value PM Value PM Value
M. | 39200kg | K, | 1L.OMNm | @ 0.75m
M, 2,500kg | Ko | 4.60MN/m | b, 0.978m
M, | 180kg | Ky | 0.16MNm | b 1.255m
T |68280kgm’| Ky | 1.65MNm | b 1.2m
I 1,394kgm’ | C 12kNs/m | L 8.5m
Iy, 20kgm® pr 12kNs/m | ke 1.5m
Ip | 3,000kgm’ | Cpe | 45kNsim | 0.25
Iy 130kgm’ | Cg 10kNs/m 12kNm
Ky | 450MNm | Cy | 10kNsim | R, 0.4575m
Ky | 4.50MNm | C 88kNs/m
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