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Abstract: To address the decline in running stability of power-concentrated electric multiple units(EMUs) caused by tread wear
evolution, a dynamics optimization design based on suspension parameter adjustment is conducted. Wheel wear and running stability
are mutually coupled: stability influences the wear process, while wear alters the wheel-rail contact geometry, which in turn affects
stability. Accordingly, a vehicle dynamics model and a wear simulation model under representative line conditions are established, and
the sensitivity of suspension parameters to stability and wear performance is analyzed. On this basis, a two-level multi-objective
optimization strategy is proposed to balance computational efficiency and optimization accuracy: the first level employs simplified
wear indicators and a multi-layer perceptron(MLP) surrogate model to improve optimization efficiency, while the second level
performs full-lifecycle wear simulations and comprehensive evaluations on candidate solutions to determine the final parameter
scheme. Results show that appropriately reducing the primary longitudinal locating stiffness and increasing the yaw damper stiffness
achieves a better balance of dynamic performance. Compared with the original design, the optimized scheme reduces wear depth by
7.5%, improves stability by 34%, and increases critical speed by 20 km/h, thereby enhancing operational stability, extending wheel

service life, and reducing maintenance costs.
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