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Abstract

The 20,000 t heavy haul combined train plays the main role of heavy haul transportation. But in
the process of train operation, coupler separation and derailment accidents occur from time to
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time, threatening the security of train operation. A coupler separation accident of a 20,000 t heavy
haul train occurred on a heavy-haul line recently. The accident process was reproduced by using
the Train Air Brake and Longitudinal Dynamics Simulation System, and the cause of coupler sepa-
ration of the train after release was analyzed. Improvement suggestions were proposed, providing
areference for the safe operation of heavy haul combined trains.
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Figure 1. The force diagram of a single vehicle
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Figure 2. The relative altitude map of coupler separation section
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Figure 3. The operating instructions and simulate speed of the coupler separation train
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Figure 4. The distribution of the maximum coupler force of the train
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Figure 5. The time-field curve of coupler force of slave locomotive’s back coupler
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Figure 6. The formation process of the first mutant coupler force
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Figure 7. The formation process of the second mutant coupler force
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Figure 8. The relative displacement of the tripper car and locomotive
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Figure 9. The distribution of the maximum coupler force of the train
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Figure 10. The time-field curve of coupler force of slave locomotive
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Table 1. The Comparison between the mutant coupler force and the maximum tensile coupler force of the back coupler of
the slave locomotive with the original operating instructions
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Figure 11. The distribution of the maximum coupler force of the train
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Figure 12. The time-field curve of coupler force of slave locomotive
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Table 2. The Comparison between the mutant coupler force and the maximum tensile coupler force of the back coupler of
the slave locomotive with the original operating instructions
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Figure 13. The formation process of the tensile coupler force
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Figure 14. The distribution of the maximum coupler force of the train
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Figure 15. The time-field curve of coupler force of slave locomotive
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Figure 16. The distribution of the maximum coupler force of the train
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Figure 17. The time-field curve of coupler force of slave locomotive
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Figure 18. The feasible operating instructions of locomotive regenerative braking force
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