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Analysis and prediction model of critical conditions of
stress corrosion cracking of 316L stainless steel in seawater
medium
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Abstract

This study explores the mechanisms and critical conditions of stress corrosion cracking (SCC) in 316L stainless steel in seawater
environments, revealing the electrochemical-mechanical coupling failure mechanism under the combined effects of anodic
dissolution and hydrogen embrittlement. Environmental parameters, material properties, and stress states are identified as the primary
influencing factors, with their interactions exhibiting significant nonlinear characteristics. A predictive model is developed through
multi-parameter coupling analysis, proposing a comprehensive protective strategy that includes environmental regulation, material
optimization, and stress management. In practical applications, it is essential to integrate critical stress thresholds and corrosion
kinetics parameters, achieving multi-dimensional prevention and control through optimized welding processes, surface modification,
and online monitoring, thereby providing theoretical support for SCC risk assessment and life prediction of marine equipment.
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