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Abstract: In the long-term stable operation of pressure vessels widely driven by electromechanical equipment, sealing performance is
always considered as one of the core factors directly determining the safety and reliability of the vessel. Its optimization process is
often influenced by multidimensional constraints and nonlinear disturbance factors. Based on the perspective of the entire life cycle, a
systematic method for optimizing the sealing performance and conducting experimental research under the electromechanical
integrated driving mechanism is proposed by comprehensively considering the deformation laws of the sealing interface under static
load, dynamic load, and thermal fluid interaction environment. Firstly, a theoretical framework was established that includes contact
mechanics, thermo mechanical fluid multiphysics coupling effects, and seal failure mode classification. Typical static and dynamic
failure processes were dynamically reconstructed through finite element modeling; Secondly, the dynamic model of the driving
mechanism and the control strategy of the executing mechanism were designed, and a driving sealing collaborative simulation

platform was constructed to verify the disturbance characteristics of the electromechanical driving factors.
Keywords: pressure vessel; sealing performance; electromechanical drive
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