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Optimization of Electromechanical Performance and Reliability Analysis for Mechanical Valves and Automotive Components
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Tongxiang Chenyu Machinery Co., Ltd. 314000

[ Abstract ] Under the collaborative upgrading trend of high-end equipment manufacturing and the automotive industry, the

electromechanical coupling characteristics and service reliability of mechanical valves and core automotive components
directly determine the operational stability and safety boundaries of entire systems. Traditional design and
manufacturing approaches struggle to meet complex operating conditions, multi-physical field coupling requirements,
and long-term service demands, often leading to performance degradation, structural failures, and operational
malfunctions. This study defines the core concepts of electromechanical performance and reliability, systematically
addressing practical challenges in component R&D and application such as structural design redundancy, material
mismatching, insufficient electromechanical coordination, delayed reliability evaluation, and missing maintenance
systems. Through five strategic dimensions—structural parameter optimization, material system improvement,
electromechanical control strategy upgrades, reliability model development, and lifecycle assurance mechanisms—we
propose implementation pathways for enhancing electromechanical performance and reliability in mechanical valves

and automotive components. These findings provide theoretical foundations and practical frameworks to drive

technological advancements in critical components and ensure equipment operational safety.
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