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Abstract

In recent years, with the continuous increase in train running speed and train formation weight, higher requirements have been put
forward for the response accuracy and flow regulation capability of brake valves. This paper proposes a comprehensive scheme for
structural optimization and performance improvement in response to the deficiencies of the 120-type brake valve in terms of flow
control characteristics. By analyzing factors such as the valve body structure, throttle hole layout, flow channel transition form and
feedback damping, improvement measures such as drag reduction and vortex suppression, pressure equalization and flow diversion,
streamlined guidance and modular damping were designed. Combined with the actual operation requirements, application strategies
were proposed from three aspects: response speed, pressure smoothness and maintenance convenience. Research shows that this
scheme can significantly enhance the charging and exhaust efficiency and pressure stability of the brake valve, reduce maintenance
costs, and provide a reference for the upgrading of key components in the braking system of railway vehicles.
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