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A Decoupling Identification Method for Wheel-rail Contact Forces
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(1. College of Mechanical and Vehicle Engineering, Hunan University, Changsha 410082, China;
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3. School of Mechatronics and Vehicle Engineering, Chongqing Jiaotong University, Chongqing 400074, China)

Abstract: To achieve precise identification of the wheel-rail contact force and investigate the influence patterns
of heavy haul train operations, this work establishes the functional relationships governing the influence rules of train
axle weight, train traction force, and running speed on the contact forces. A decoupling identification methodology
for the contact force is originally proposed. Initially, the numerical simulations are employed, with varying levels of
each variable tested by using the control variable method within specified intervals. Furthermore, the functional
relationships for the contact force at the wheel-rail interface in three—dimensional directions are derived relative to
the train axle weight, train traction force, and running speed. Subsequently, a decoupling analysis is conducted to
examine the non—contact point strain to the contact force. The data acquired from the simulation tests are then
utilized in training a neural network model based on backpropagation (BP) neuron network. The study finally obtains

the expression of the contact force as a function of train axle weight, train traction and running speed, and realizes
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the real-time prediction of the decoupling identification of wheel-rail contact force through the trained neural

network , and the R’ of the fitting and training results reaches more than 0.9.

Key words: heavy haul trains ; wheel-rail systems ;neural networks ; contact forces ; decoupling
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Fig.9 Three—dimensional contact force surface maps under the combined influence of train axle load and running speed

in three directions
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