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Pressure Stability of the Arc-end Heavy Haul Coupler with
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Abstract: A type of improved coupler was proposed based on a heavy haul coupler, such as the Na 13 coupler, with arc
contact, by adding a restoring bumpstop at both sides of the end of the coupler, to improve the stability of the coupler
under pressure. Following an analysis of coupler motion and force characteristics, a multi-body-dynamics model of three
heavy haul locomotives was established. The effect of restoring bumpstop was considered to simulate the process of the
instability of the coupler caused by the emergency braking of the heavy haul train to investigate the effect of relevant
parameters on the coupler pressure stability. The results show that the stability of the coupler under large coupler longi-
tudinal force can be significantly improved by setting up bumpstop and ensuring a smaller bumpstop gap, as well as
increasing the secondary lateral stiffness of the locomotive. At larger bumpstop gap, due to the impact caused by the
coupler instability, the stability of the coupler under large coupler longitudinal force cannot be guaranteed even with
bumpstop contact. At 5 mm of the bumpstop gap and 100 kN/m of the secondary lateral stiffness of the locomotive, the
coupler meets the stability requirement of maximum longitudinal force of 2500 kN. When the bumpstop gap is increased
to 7 mm, the secondary lateral stiffness of the locomotive must be doubled to meet the requirement of such a longitudi-
nal force
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