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Abstract

Heavy haul train is the development direction of railway freight transportation. With three acci-
dents in 2020, the safety of heavy haul trains has attracted people’s attention again. All accidents
of heavy haul trains originate from large coupler force, and the coupler force is the top priority
when releasing. Due to the different release air charging time of heavy haul trains, there is usually
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a large difference in the pressure of train tail during re-braking, which has an impact on the train
coupler force. In order to investigate the longitudinal impulse caused by the brake and release of
trains with different pressure of train tail, this paper uses the Train Air Brake and Longitudinal
Dynamics Simulation System to predict the brake and release of 20,000 t heavy haul trains under
different pressure of train tail, and analyzes the level and causes of the longitudinal impulse gen-
erated in the process. The results show that the air brake force of the train with a lower pressure
of train tail is weaker, the braking synchronization is poor, but the releasing synchronization is
better. The train with a lower pressure of train tail will produce a larger compressing coupler
force during air braking, but the tensile coupler force during the release will be greatly reduced.
The train with high pressure of train tail is on the contrary.
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Figure 1. The force diagram of a single vehicle
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Figure 2. Curve of the pressure of the train pipe under three working conditions at the initial time
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Table 1. The average value of the brake cylinder balance pressure of the front and rear vehicles under
three working conditions
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Table 2. Comparison of train braking capacity under three working conditions
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Figure 3. Distribution of maximum compressing coup-
ler force along length under three working conditions
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Figure 4. Curve of the Train braking characteristic un-
der three working conditions
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Figure 5. Distribution of maximum tensile coupler forcea-
long length under three working conditions
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Figure 6. Curve: Train release characteristic under three working conditions
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