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A Method for Analyzing Strength of Heavy-haul Coupler
XU Jingtao, ZHU Tao, YIN Minxuan, WANG Chao, XIAO Shoune, YANG Guangwu, YANG Bing
( State Key Traction Power Laboratory, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: With 16 and 17 type couplers commonly used in heavy-haul freight car as the research object, a more convenient and
accurate single coupler strength analysis method than coupled one was proposed . The pull test of the coupler assembly was carried
to obtain the stress test results of the key parts. The finite element model of the coupled coupler assembly was established to achieve
the stress state of the coupler. The comparison with the test results shows that the simulation results of the coupler are in good
agreement with the test results, and the simulation results of the coupler tongue are quite different from the test results. A detailed
quasi-static analysis of the 17 type coupler was conducted to define the key parameters affecting the load distribution of the coupler,
which shows that the self-weight of the coupler and the distance between the action point of the longitudinal load and the central line
of the coupler have great influence over the stress state. Through the adjustment of the key parameters of the coupler, the half
coupler model was used to analyze the stress of the structure to find out that the simulation results of the coupler tongue and the
coupler body are in good agreement with the test results. The research findings provide a new method for the analysis of the strength
of heavy—-haul couplers with certain theoretical and practical value.
Keywords: heavy haul wagon’s coupler; quasi-static force analysis; static strength test; simulation analysis
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