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Abstract

At present, there are mainly vertical model and space model to study the dynamics of vehicle-track
coupling, in order to further compare the two models. In this paper, the vertical dynamics model
of vehicle-track is prepared by Matlab programming software, and the dynamics model of ve-
hicle-track space is established by UM software, both of which are based on the theoretical basis of
the study of vehicle-track coupling dynamics. The dynamic response and simulation results of the
two models are analyzed. According to the design standard of structural reliability, the maximum,
minimum and standard value of wheel and rail force are compared and analyzed, and the advan-
tages and disadvantages of the two models are compared. The results show that the vertical model
and the space model are consistent in simulating the dynamic response of the vehicle-track sys-
tem. However, the calculation of vertical model takes less into account and the calculation amount
is small. So the space model is considered comprehensively and the simulation results are closer
to the actual situation.
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Figure 1. Vertical model of freight car
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Figure 2. Front view (left) and rear view (right) of spatial coupling model
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Figure 3. Vertical model rail vertical displacement
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Figure 4. Vertical displacement of rail in spatial model
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Figure 5. Frequency chart of vertical force samples
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Figure 6. Frequency chart of vertical force samples
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Figure 7. Sample cumulative frequency chart
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Table 1. Statistical comparison of sample characteristics between vertical model and spatial model
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