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Analysis of Vehicle Performance of C70 Type Heavy Haul Freight

Wagons under Different Loading Conditions

ZHAI Shoucai, CHENG Wenming, RAO Xiong
(School of Mechanical Engineering, Southwest Jiaotong University, Chengdu 610031, China)
Abstract:In order to study the dynamic characteristics of freight cars under different cargo loading conditions, by a multi-body
dynamics simulation method, and with the C70 type vehicle as the research object, dynamic indicators such as nonlinear critical
speed, straight—line running stability and acceleration, wheel-axle lateral force during curve passing, derailment coefficient,
wheel load reduction rate, and wear index are compared and analyzed under the respective loading conditions of 70 t, 60 t, 50 t,
40 t, and 30 t. The results show that the 50 t loading condition represents the turning point of the nonlinear critical speed. There
is no significant correlation between loading conditions and running stability or quality. In general, for all small curve radii, as
the load increases, the wheel—axle lateral force increases, the derailment coefficient decreases, and the wear index increases.
When operating heavy freight cars, special attention should be paid to the impact of increased loading on the safety of
small curve radii.
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