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Curving Dynamic Behavior of Heavy Haul
Locomotive Under the Asymmetric Brake Shoe Pressure

Liu Pengfei, Cao Yunqgiang, Zhang Kailong, Gao Hao, Liu Hongjun

(School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: A kind of HXD heavy-haul locomotive with six axles in China was taken as the research
object. Based on the dynamic simulation software of UM, a multi-body dynamic model of the heavy-haul
locomotive was established by taking the relevant nonlinear force relations into account. Considering the
normal and failure conditions of inner and outer shoe brakes for different wheelsets, the braking opera-
tion was simplified as only the acting process of brake shoe pressures, For the left and right wheels fixed
in the same wheelset, the influence of asymmetric braking shoe pressures on the curving performance of
heavy-haul locomotive was analyzed. The results indicate that, the outer wheel of 1st wheelset has the
most violent wheel-rail dynamic interaction as the locomotive negotiates a curved track. There were dif-
ferent effects of asymmetric braking shoe pressure on the different wheelsets. Comparing with other
ones, the wheel-rail dynamic behavior of 1st wheelset can be changed most significantly. Its yaw angle
and wheel-rail friction power will increase by about 13% and 11% respectively affected by the asymmet-
ric pressures, while the wheel-rail lateral force, wheel-rail vertical force and derailment coefficient
change a little, In the daily maintenance and repair, it should be tried to avoid the asymmetric brake
shoe pressures, which will benefit the running safety of locomotive further.

Key words: heavy-haul locomotive;asymmetric brake shoe pressure; multibody dynamics; brake fail-

ure;curving performance



