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Abstract
In order to study the influence of the rigid-flexible coupling vehicle system on the dynamic perfor-
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mance of the railway vehicle in the running state, this paper takes a high-speed EMU trailer as the
research object, and builds the rigid-flexible coupling vehicle model based on SIMPACK multi-body
dynamics software and the rigid-flexible coupling vehicle model coupled by flexible wheel set, flex-
ible frame and flexible body structure. In order to evaluate the influence of rigid-flexible coupling
modeling on the dynamic performance, the results of simulation calculation are compared in dif-
ferent operating speeds and different operating conditions. The results show that compared with
the calculation results of multi rigid vehicle, the rigid-flexible coupling vehicle as a whole shows
poor performance in stability, running quality and curve passing performance, especially in the
high-speed running state, the vertical impact of rigid flexible coupling vehicle is more severe.
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Table 1. Evaluation criteria for running stability of passenger cars
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Figure 1. Schematic diagram of multi-rigid vehicle model
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Figure 2. The flexible structure modeling process
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Figure 3. Schematic diagram of rigid-flexible coupling vehicle model
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Figure 4. Lateral acceleration of car body under straight running conditions
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Figure 5. Vertical acceleration of car body under straight-line running conditions
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Figure 6. Lateral acceleration of car body under curve running conditions
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Figure 7. Vertical acceleration of car body under curve running conditions
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Figure 8. Comparison of horizontal stability indicators
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Figure 9. Comparison of vertical stability indicators
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Figure 10. Comparison of derailment coefficient indicators
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Figure 11. Comparison of wheel load reduction rate index
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