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Abstract: Pressure vessels are key equipment in high-pressure process systems, and their safe operation relies on the timely response
and precise control of the relief device. In the context of traditional mechanical safety valves experiencing response lag and unstable
leakage control, electromechanical safety relief devices have gradually been applied in many fields such as petrochemicals, energy, and
aviation due to their unique advantages of sensing, judgment, and driving integration. In recent years, with the continuous development
of automation control and intelligent manufacturing, relief devices should not only meet basic pressure control functions, but also have
high response speed, high repeatability accuracy, and strong environmental adaptability. The article mainly analyzes in detail the
factors that affect the performance of the electromechanical structure based on its characteristics, and provides specific solutions for
the coordinated optimization of response mechanisms, material selection, and control strategies. These solutions are confirmed through
simulation and experiments to improve its operational stability in various working environments and the possibility of engineering

implementation.
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