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Influencing factors and optimization measures for longitudinal impulse
of 20 000-tonne combined heavy-haul trains

MA Ruijie',WU Jian?

( 1. CHN Energy Institute of Transportation Technology Research Co., Ltd., Beijing 100089, China;
2. State Key Laboratory of Traction Power, Southwest Jiaotong University, Chengdu, Sichuan 610031, China )

Abstract: Based on the analysis of operation test data of several 20 000-tonne heavy haul combined trains on Shuohuang railway
line, the specific reasons and influencing factors causing excessive longitudinal impulse of 20 000-tone trains were obtained, mainly in-
cluding large dynamic braking force adopted by the trains during air-braking release and the improper selection of air-braking release lo-
cation on the long downhill grade line, as well as the operation process of the trains on the transition section between large and small
downhill, etc. Then, the optimization schemes to alleviate longitudinal impulse were proposed, such as optimizing the dynamic braking
force of the train, adjusting the air-braking release location. The field application after optimization shows that the longitudinal impulse
of 20 000-tonne trains travelling from Shenchinan to Ningwuxi and Diliudeng to Houwen section of Shuohuang railway line have been
significantly reduced respectively, which verifies the feasibility of the optimization measures.
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Fig. 1 Vehicle longitudinal dynamics model
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Fig.2 Schematic diagram of Shuohuang line altitudes change with mileage
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Table | Main technical parameters of the tested
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Fig. 3 Schematic diagram of sticking position of strain
gauge on coupler
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Table 2  Stress condition of rear coupler of slave control

locomotive before dynamic braking force optimization
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Table 3  Stress condition of rear coupler of slave control

locomotive after dynamic braking force optimization
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Table 4 Stress condition of rear coupler of slave control

locomotive before optimization of release location
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locomotive after optimization of release location
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Table 6 Summary of places where the train has large longi-
tudinal impulse and car bodies misplace
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Table 7 Summary of plane and vertical section conditions
of lines with large longitudinal impulse
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