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[Abstract] This study investigates the evolution characteristics of stress and strain in thick—walled components
of supercritical units under start—stop cycling conditions. By integrating numerical simulation with experimental
validation, the dynamic behaviors of temperature fields, stress distributions, and strain responses are systematically
analyzed. Based on the theory of nonlinear continuum damage mechanics, a multiaxial stress damage model is
developed to evaluate the influence of fatigue—creep interaction on component service life. Furthermore,
optimized operational strategies and structural enhancement measures are proposed, providing a theoretical
foundation for ensuring safe operation and effective life management of thick—walled components in
supercritical units.
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