2008

Critical speed analysis of the High-Speed EMU

Bum-Sik Shin, Seung-Il Lee, Ja-Choon Koo, Sang-Won Lee, Yeon-Sun Choi
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Abstract

This study concerned on the critical speed due to hunting and snake motion train to
ensure the stability. First, the critical speed was calculated by using a numerical model, and
calculated the critical speed of the vehicle through the simulation with the use of
ADAMS/RAIL. Also, the snake motion was confirmed through a modal analysis and running
simulation. The calculated results, show that the rail irregularity becomes the influential
factors of the stability since it is the direct source of excitation of the vehicle.
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Table 2.1.1 Specifications of the G7 power car
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Fig. 2.1.4 Result of simulation
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Fig. 2.1.5 Mode shapes of G7 power car
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Table 2.2.1 Frequency of mode

[ @ Hz]
Mode Lateral One car
1 0.43 0.97
2 0.57 1.31
3 0.64 1.83
4 0.65 2.49
5 0.97 3.23
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Table 3.1.1 Resonance frequency

(== ¢ Hz)
AEEE
EEnE | uIC 60
(km/h) ers
100 2.4 | 2.45 | 2.50 | 255 | 2.60 | 0.81 | 1.07 1.40 | 1.50
150 3.45 357|370 |3.825|3.95 | 1.2 1.56 | 1.71 | 1.83
200 450|470 490510530 1652 (179 | 2.02 | 218
250 555 |5.82 |6.10 | 6.37 | 6.65 1.74|2.03 | 2.33 | 2.49
300 660 | 6.95 [ 7.30 | 7.65 | B.00 | 1.67 | 1.97 | 2.27 | 2.684 | 2.82
350 7.65 | 8.07 8.92 [9.35 | 1.88 | 2,19 | 2.51 | 2.95 | 3.15
200 9.20 [ 8,70 | 10.2 | 10.7 | 210 | 2.42 | 2.76 | 3.26 | 3.48
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