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Abstract: By analyzing the relationship between the various degrees of freedom of the body and the car body
mass center transverse vibration, the establishment of a simplified model of the vehicle center of mass lateral
vibration analysis, and on this basis, the use of the vibration condition of stable equilibrium system to prove
that the support of gravity and track surface power is the root cause of the car center of mass in the lateral vi-
bration of rail surface, and thus derive the relationship between the turnout center of mass transverse vibra-
tion frequency of the wheel tread taper, found that when the wheel tread taper > 1/40, vehicle physical the
lateral vibration of the heart is stable. Based above and combined with different speed and different lateral
vibration frequency, the snake-like movement wavelength of the train vehicle was discussed, as the further
step, the lateral force induced by snake-like movement and effected on the orbit was discussed deeply, it is
found that the value of the force is in the range of 5% to 20% of the vehicle weight, the given specification
(10% of the vehicle weight) is just located in this range.
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Figure 1. The six vibration of the body in the process of moving
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Figure 2. The simplified model for wheels supported on the track surface
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Figure 3. The contour of wheel’s tread
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Figure 4. The schematic diagram of a state equilibrium system
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Figure 5. The relationship between fand g according to the for-
mula 5
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Figure 6. The schematic diagram of snake-like movement of train
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Table 1. The estimate table of snake-like vibration frequency (Hz)
and wavelength (m)

® 1. KEFARBNE (H2) PR K (m) iR

AR BT B s(m)
200 km/h 250 kmvh 300 km/h 350 km/h

PATHHERL  BEAIE Hz

1/40 3.69 15.1 18.8 22.6 26.4
1/20 2.61 213 26.6 32 37.3
1/15 1.84 30.2 37.7 453 52.8

Table 2. The lateral load (kN) for different lateral vibration fre-
quency
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Figure 8. The lateral vibration frequency varies with the changes
of tread taper in the middle of wheel surface
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